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Abstract

Twin green and digital transitions (TTs) are framed as mutually reinforcing pathways
toward climate neutrality and economic modernisation. However, local realities in periph-
eral, coal regions in Southeastern Europe (SEE) indicate a more complex and contested
picture. The paper traces how TTs are shaped, perceived, negotiated, and implemented in
two historically lignite-dependent areas, Stara Zagora (Southeast Region, Bulgaria) and
Kozani (Western Macedonia, Greece), through qualitative comparative research drawing
on 24 semi-structured interviews with energy workers, institutional stakeholders, local
government representatives, and industry actors, conducted between June and October
2025, triangulated with statistical, institutional, and policy documentation. The conceptu-
alisation integrates labour regimes, Varieties of Capitalism, and Europeanisation, while
the analysis examines divergent local pathways produced by common European policy
architecture. The findings indicate that TTs are not experienced nor understood as unified
synergistic agendas but as asymmetric and differentiated processes, with green transition
dominating the discourse while digital transition remains detached from the materialised
understandings of transition. Governance is perceived as centralised and distant, labour
market interventions such as retraining programmes serve as fund absorption mechanisms,
while renewable energy projects generate neither quality employment nor community
ownership. Instead of transformative processes, TTs in both cases function as a renewed
modality of deindustrialisation. The paper moves from empirical findings of local transition
realities to normative arguments about the democratic governance conditions that just
transition requires.

Keywords: digital transition; green transition; electricity; labour; coal regions; comparative
research; Southeastern Europe

1. Introduction

The word transition or mpexon (“prehod’) in Bulgarian or petafocon (‘metavasi’) in
Greek embeds nuanced spatio-temporal understandings of a non-singular process that
reshapes in a top-down manner localised aspects of multiple sectors such as electricity pro-
duction, agriculture, construction, energy-intensive industries and transport [1]. Currently,
at the European level, twin green and digital transitions (henceforth TTs) are framed as the
promising matchmaking of green goals and technological innovations in a reinforcing loop
that will tackle existential problems linked to the climate breakdown. This approach is sup-
ported by many reports [1-3] arguing that the only viable way forward is the joint evolution
of both despite inherent contradictions. However, the situation is far more complex. Digital
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technologies have become the foundational architecture of contemporary global value
chains, facilitating hyper-specialised production, real-time coordination across supply net-
works, and the continuous expansion of markets—conditions that tend to amplify resource
and energy consumption [4]. While renewable energy industrialised-scale installations can
generate “environmentally and socially toxic landscapes” [5] (p. 134), digital technologies,
though they enable low carbon solutions and improve energy efficiency, can also raise
overall energy demand [6]. Such deviation in understandings of the assessment of TTs
stems from fundamentally different socio-ecological points of view. Ecomodernism, which
guides the dominant EU framing, assumes that technological development can protect
nature and improve human well-being by decoupling economic growth and ecological
harm [7]. However, framing complex environmental issues as solely technical problems
removes them from democratic debate, leading to depoliticised discussions [8-10]. Climate
crisis is a wicked problem that cannot be fixed by TTs, but instead requires continuous
collective re-problematisation [11,12].

These structural tensions are apparent in the energy sector, where green and digital
transitions intersect directly with questions of employment, territorial governance, and
social reproduction. We focus on this sector as the green transition is fundamentally linked
to renewable energy technologies, making it a cornerstone of climate-neutrality efforts [1].
Labour plays a central role as both an agent and subject of the transition as the impacts of
TTs on labour markets vary significantly, reflecting distinct yet interconnected drivers such
as technological advancements, political commitments, shifts in consumer preferences, and
external shocks [13]. Particularly, green transition expands renewable energy deployment,
contributing to the creation of new jobs in construction, installation, and operation and
management of solar, wind and hydrogen systems among others [14]. The digital transition
includes Al automation, the Internet of Things, digital platforms, and data management
tools reshaping tasks and skill requirements [15-17]. Specifically, in the energy sector, digital
transition shows three analytically distinct aspects: the digitalisation of energy operations
potentially displaces workers within the sector itself; the operation and maintenance of
renewable energy systems require digital skills; and the expansion of digital infrastructure
generates additional energy demand, putting strain on grids. Recent research on the
Spanish energy sector shows that TTs in practice operate through continuing the smart grid
imaginaries rather than revolutionary changes: digitalisation focuses on grid optimisation,
while addressing technical efficiency at the system level without producing the societal-
level changes that a complete energy transition requires [18]. Together, these processes
risk producing not a just transformation but a new wave of deindustrialisation [19] as
new employment opportunities coexist with job and spatial displacement, deteriorating
working conditions, and deepening skill mismatches, particularly in extractive regions
whose economic base was structured around fossil fuel extraction across many generations.
Without stronger social protections, industrial strategies, and labour-centred transition
policies, the TTs may deepen existing socio-spatial inequalities.

This is why the local dimension of TTs matter. This energy-material base has translated
into polarised labour markets, infrastructure networks and fiscal dependencies, particularly
in municipalities where mining and coal-fired power generation serve as the principal
sources of income and local development [20,21]. For the cases of Greece and Bulgaria,
whose energy systems have historically been built around lignite and heavy industry, align-
ment with the EU decarbonisation and digitalisation agendas does not imply convergence;
instead, it tends to lead to institutional friction [20,22-25]. Domestic coalitions, state capac-
ity, regimes quality and geopolitical interdependence mediate how far institutional change
actually occurs [26,27]. Moreover, the ‘permeability” of their geographies—understood
as the continual reshaping of geographical formations through intersecting knowledges,
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experiences, legacies, and narratives [28]—situates TTs within political economies where
historical path-dependencies, cross-border collaborations and competing visions of energy
futures continually influence the direction and pace of change. Against this backdrop,
the consequences of TTs stretch far beyond employment losses alone. Deindustrialisation
through cases of mine and power plant closure reshapes regional economies, social re-
lations, and collective senses of belonging [21,29]. These transitions are therefore lived
unevenly as they are mediated and conditioned by class, gender, migration status, precarity,
and workers’ positions within core and satellite sectors of the energy economy [21]. Moving
beyond the dominant image of the male coal miner [30], attention to some of these differen-
tiated experiences becomes significant for understanding the socially uneven trajectories
of TTs.

Peripheral coal regions are not marginal to the EU’s TT agenda, but among its most
intensive sites of implementation. Despite their analytical significance, such localities,
especially in the peripheries of advanced capitalism, are under-represented in empirical
research on how TTs unfold, are shaped, negotiated and implemented at the local level.
This paper addresses this gap through a comparative, place-based analysis of two histori-
cally lignite-dependent EU regions: Kozani (Western Macedonia, Greece) and Stara Zagora
(Southeast Region, Bulgaria). Both cases share common structural characteristics such as
coal dependence, semi-peripheral EU status, and exposure to TT policy frameworks, while
they differ in their national institutional arrangements, energy governance structures, transi-
tion timelines, and forms of labour reconfiguration. The study draws on 24 semi-structured
interviews conducted between June and October 2025 with energy workers, institutional
stakeholders, experts and industry actors, in discussion with policy documents, and sec-
ondary data. The main research questions are: (i) How are green and digital transitions of
the energy sector articulated in peripheral, lignite-dependent regions? (ii) What multi-level
and multi-actor governance dynamics influence local transition pathways? (iii) How do
local actors respond, adapt or contest twin transition agendas? (iv) What comparative
insights do these cases offer about the plurality of TTs and their divergence from official
policy narratives? The empirical analysis responding to these questions shows that the
digital transition of the energy sector is largely absent from the material realities of both
cases at the time of the fieldwork. The green transition arrives with a disruptive force
while digitalisation is locally unanchored, creating an asymmetry that is treated not as a
limitation of the study but as a substantive finding.

Based on the above, the contribution of the study is threefold. First, empirical jus-
tification on the localised limitations and impacts of TTs is provided through in-depth,
comparative insights from two coal regions. Second, critical theorisation on TTs as differ-
entiated rather than synergistic processes, integrating labour regime theory, Varieties of
Capitalism, and Europeanisation, is used to explain how a common policy architecture
may lead to divergent local pathways converging on similar structural outcomes. Third,
policy relevance is established through the articulation of multi-level implications for place-
sensitive transition governance reframing peripheral resistance not as an opposition to
decarbonisation per se, but as a demand for its democratic governance. The value of this
research lies in documenting the democratic deficit and localised friction of these transitions
in peripheral regions. This is achieved by moving from empirical description of local transi-
tion realities to normative arguments about the democratic governance conditions that just
transition requires, drawing on micro-level qualitative evidence to question macro-level
EU policy narratives. In this context the remainder of the paper is structured as follows:
Section 2 develops the conceptual framework, Section 3 lays out the methodological issues,
Section 4 presents the results, Section 5 includes the discussion, and Section 6 presents
the conclusions.
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2. Literature Review and Conceptualisation

The concept of TTs entered mainstream EU policy discourse through the European
Green Deal (EDG) (2019) and the broader EU Digital Strategies, such as the Digital Decade
Policy Programme and the Digital Compass [31], framing green and digital transitions as
mutually reinforcing [1,2]. The energy sector sits at the intersection of both: it is a primary
site of rapid decarbonisation through the expansion of renewable energy systems, while
simultaneously deploying Artificial Intelligence (Al) across more than fifty use cases from
grid maintenance to load forecasting [32]. These developments are presented as complemen-
tary, as digitalisation enables smarter and more efficient green energy systems. However,
their relationship is not synergistic at the systemic level [18]. Digital infrastructure is a
significant and rapidly growing energy consumer: data centres are currently responsible for
2.7% of electricity demand in the EU, which by 2030 is expected to rise by 28% [32]. Training
and running Al models requires substantial generation capacity, meaning that without
an increase in generation and grid capacity, the expansion of digital technologies risks
outpacing green energy production [32]. The promise of TTs as a reinforcing loop therefore
bears an internal antithesis: the digital pillar increases the energy demand and the green
pillar is tasked with decarbonising—a tension acknowledged even by EU documents [33].
This realisation is always followed by an approach which entails contradictions between
environmental governance with the advancement of digital technologies as a facet of the
ecomodernist approach of accepting the decoupling of growth and environmental impacts
as a viable solution to climate breakdown in the context of digital solutionism [11,18].

These contradictions have systemic implications for the overall efficiency and co-
herence of green policies and their impacts are unevenly materialised. Coal-dependent
peripheral regions bear significant costs that, in addition to the overall tensions within
TT framework, reflect structural conditions such as the absence of alternative industries,
and the underdevelopment of technologies and production value chains that could re-
place carbon-intensive economic activities and absorb displaced workers. Job loss, job
precarity, and skill shortages are some of the key challenges [34], all while these develop-
ments may intensify existing regional inequalities [35]. In the EU context, these impacts
are unevenly distributed: whereas Western and Northern regions are better positioned
to adapt to these transitions, regions in SEE face structural economic challenges that risk
deepening the existing disparities between core and peripheral EU regions [35]. The just
transition debate—although characterised by varied and sometimes competing interpreta-
tions of different stakeholders of what constitutes a “just” transition—responds to these
vulnerabilities through retraining programmes aligned with actual labour demand, strong
social protections for displaced workers, and targeted support for marginalised groups
and regions [36-39]. Still, as European social partners in the energy sector mention, just
transition means nothing if it is not built upon comprehensive social dialogue, anticipation—
and not fear—of change, and collective bargaining across national, sectoral and company
levels [40]. This is evidently difficult considering that the overall TT concept is lacking
operational coherence in the European policy framework [41]. Understanding how these
pressures are metabolised at the local level requires focus on how declining coal affects
everyday life patterns and embodied experiences, a discussion between energy geographies
and emotional geography that can inform place-based approaches [21,42]. Growing socio-
spatial inequalities are accompanied by diverse strategies of resistance, adaptation and
transformation among workers and other social actors, leading to differentiated transition
pathways that constitute a critical field of study [43].

The paper conceptualises local pathways of TTs as the outcome of differentiated tran-
sition logics linked to (i) historically embedded labour regimes that shape how transitions
are experienced, contested, and reproduced in specific places; and (ii) Europeanisation pro-
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cesses and distinct capitalist formations that set the structural context and future directions
of specific energy systems. As a result, TTs embed plurality in their conceptualisation and
implementation as they are distinct processes with multiple internal contradictions such as
uneven timelines, sequencing, and prioritisation. Figure 1 attempts an illustration of these
interactions followed by an argumentative explanation of its parts.

EU level
EU climate and energy policy; Digital agenda; Funding instruments
and conditionalities; Norms of competitiveness and sustainability

Green transition Digital transition
Decarbonisation; renewables = Automation; data infrastructure

) - .

Varieties of capitalism and Europeanisation
Institutional configurations; governance quality; neoliberal
restructuring

Labour Regimes
Historically embedded; multi-scalar; contested; regulations; agency

Production Reproduction Consumption
Labour process; Household; Energy costs;
skills migration housing; recreation

Differentiated local pathways

temporalities; spatialities; actor landscape; imaginaries; governance

Plurality of twin transitions:
Divergent mechanisms, place-specific outcomes, structural convergences

Figure 1. Conceptualisation. Source: Authors’ elaboration.

2.1. Labour Regimes as Mediating Lens

Labour regimes are understood as multi-scalar constructs shaped historically by class
struggles, mechanisms of control, and labour agency, and provide a valuable framework
to examine diverse forms of labour exploitation emerging within these transitions [44,45].
Spanning the spheres of workplace, social reproduction and consumption, the labour
regime framework integrates elements of the labour process, worker agency, and gover-
nance, offering insights into how transitions impact not only employment levels, but also
job quality, regional economies, and the social fabric of coal communities [20,46]. In the
context of TTs, labour regimes mediate transition experiences in the following spheres and
manners: production, through labour processes, skill restructuring, and the reorganisation
of work in energy production; reproduction, through household (in)security, outmigration,
and regional ecosystem instability; and consumption, through energy costs, housing, and
recreation. This understanding anchors the analysis in material social relations rather just
policy and investment dynamics.

2.2. Europeanisation and Varieties of Capitalism

Drawing on extended Varieties of Capitalism (VoCs) [47], this comparative political-
economy framework explains how different institutional configurations of state, market
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and social actors produce distinct forms of capitalist economies with different strengths,
policies and innovation dynamics. This extended VoC, besides economic competitiveness,
firm coordination and skill regimes, embeds issues of sustainability and highlights how
regional institutional capacities (governance quality, innovation systems, social dialogue)
affect who benefits from the energy transition and where green investment and innovation
concentrate. Different VoCs may produce different transition pathways, speeds and social
outcomes; regions with strong institutions and innovation capacity are more likely to attract
green growth, while peripheral or coal-dependent regions risk being left behind [47]. Policy
must therefore be regionally sensitive and politically attentive (not just market-led), and
consider alternatives to growth-centred objectives where appropriate.

In this context, the process of Europeanisation in regard to TTs can be understood
as a cross-cutting process intertwined with VoCs through EU climate, digital, and energy
policy frameworks; funding instruments, e.g., transition-related mechanisms and funds;
institutional adaptation, which is directly linked to the existing administrative capabil-
ities and domestic political scene; and normative expectations around competitiveness,
modernisation, and sustainability [48,49]. High-level, EU narratives clash with domestic
realities leading to a fragmented adoption of such guidelines [11,50]. By extension, the
close connection between VoC configurations, Europeanisation and neoliberal restructuring
builds institutional arrangements where market-driven and market-limiting forces inter-
act and co-evolve [26,27]. Based on the above, the plurality of local transition pathways
emerges from the interaction of EU agendas and local institutional capacities, which in the
following sections is both empirically traced and theorised.

3. Materials and Methods

This paper employs an instrumental two-case design drawing on decentered compar-
ative logic [51] and analytical generalisation [52]. A case-study approach [52] is adopted
to dive into contextual conditions, which are considered crucial to the implementation
and constrains of TTs. To operationalise a decentered perspective [51], the paper (i) avoids
EU-conditionalities as normative benchmarks, instead reconstructing locally grounded
interpretations of TTs and their underlying dynamics; (ii) avoids pre-existing geopoliti-
cal narratives (e.g., SEE as a ‘buffer zone” between the EU and Russia), unless they are
empirically observed; and (iii) conceptualises regions as relational and networked spaces,
viewing the two cases as sites embedded in potentially overlapping governance and policy
networks. At the same time, analytical generalisation [52] is pursued by first articulating
empirical findings for each case and then comparing them to assess their relation to the
theoretical framework. This design can be analytically productive as shared outcomes
can be related to common structural conditions, while divergent outcomes illuminate the
mediating role of national and local institutional configurations.

The fieldwork took place between June and October 2025, covering both cases, and
led to a total of 24 semi-structured interviews. The sample was determined through a
combination of purposive design (structural coverage between the two cases and the actor
categories) and saturation assessment during fieldwork (i.e., until additional data did not
produce additional themes) [53,54]. Moreover, especially in the Bulgarian case, many active
workers were reluctant to participate in interviews as they interpret their participation as
declaring that their attitudes are positive towards the green transition (see Section 4.3). The
sample size is considered appropriate for in-depth qualitative research, where the aim is to
develop theoretical propositions through analytical generalisation rather than statistical
representativeness, and the data are considered rich [53,55]. Interviews were conducted
face-to-face where possible, with online video calls and telephone interviews used where
access or distance required. Participants were recruited through purposive and snowball
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sampling to ensure coverage across three actor categories: (1) energy workers including cur-
rent and retired, spanning lignite mining, electricity production, and renewable installation
(8 interviews); (2) institutional stakeholders including municipal, regional, and union repre-
sentatives (6 interviews); (3) key experts including researchers, journalists, and consultants,
as well as industry stakeholders (10 interviews). The internal heterogeneity of these groups
is made visible throughout the paper through the consistent use of anonymised participant
IDs, which allow each quote to be traced back to the corresponding participants in Table 1.
The three-category structure is used as a means to track both within-group variations
(e.g., perceptions’ divergence between retired and current energy workers) and cross-group
convergence, which, when it occurs, carries a particular analytical weight. Moreover, the
categorical boundaries between the groups are analytical rather than ontological as many
of the interviewees occupy multiple roles. For instance, BG4_3 is an NGO representative
and a resident in SZ; BG5_3 and BG6_3 worked for Mini Maritsa Iztok in the past; GR7_1
was a lignite miner and now works for the renewables sector. Rather than treating this
multiplicity as a source of bias, the analysis approaches it as methodologically productive
as these different positionalities enrich the empirical findings. Table 1 summarises the
interview sample by participant type, location, and mode of interview. Informed consent
was obtained from all participants prior to each interview and its duration ranged from
approximately 40 to 90 min. Interviews conducted in Bulgarian, Greek and English were
either conducted by native-speaking researchers or subsequently translated, with reflexive
attention to potential losses in nuance.

Table 1. Sample of interviewees.

Anonymised

Characteristics/

Interviewee (Country, Gender Organisation Area Date .Of Type .Of Language
Interview Interview
No, Group) (Current)
Confederation of .
BG1_2 M Labour “Podkrepa” Sofia 9 June 2025 Face-to-face BG
BG2.3 F Expert/ %ezgamher At Sofia 10 June 2025 Written ENG
Confederation of .
BG3_2 F Labour “Podkrepa” Sofia 11 June 2025 Face-to-face ENG
BG4_3 F NGO representative Sz 11 June 2025 Face-to-face ENG
Regional Economic
BG5_3 F Development SZ 12 June 2025 Face-to-face ENG
Agency—Stara Zagora
Regional Economic
BG6_3 M Development Sz 12 June 2025 Face-to-face ENG
Agency—Stara Zagora
Production and

technology

BG7_3 M department,/Maritsa SZ 12 June 2025 Phone call BG
Iztok

BGS_1 F Retired worker in SZ 12 June 2025  Face-to-face BG

power plant
BG9_1 F Retired worker in Sz 12 June 2025  Face-to-face BG

power plant
BG10_1 M Retired lignite miner SZ 12 June 2025 Face-to-face BG
BG11_1 M Lignite miner SZ 12 June 2025 Phone call BG
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Table 1. Cont.

Anonymised
Interviewee (Country,
No, Group)

Characteristics/
Gender Organisation Area
(Current)

Date of Type of

Interview Interview Language

BG12_3

Center for the Study of

Sofia 25 June 2025 Online ENG
Democracy

GR1_1

Retired energy
production worker &
M member of soqal Kozani 21 August 2025  Face-to-face GR
movements against
mega-projects of
renewables

GR2_2

General Secretary—
M Municipality of Kozani 21 August2025 Face-to-face GR
Kozani

GR3_2

Vice mayor on Digital

L Kozani 21 August2025  Face-to-face GR
Transition

GR4_1

Supervisor in a
photovoltaic
installation
construction company

Kozani 21 August2025 Face-to-face GR

GR5_1

Supervisor in a
photovoltaic
installation
construction company

Kozani 22 August 2025  Face-to-face GR

GR6_2

F Membe.r.of the Koz.aru Kozani 22 August 2025  Face-to-face GR
municipal council

GR7_1

Former lignite
miner/current worker
in the construction of
photovoltaic parks

WM 24 August 2025  Phone call GR

GR8_3

Strategy & Business
M Development, PPC Athens 2 October 2025 Online GR
Renewables

GR9_3

Reporter for Cross-

Balkan-related news national 3 October 2025 Online GR

GR10_3

F Counsel.lor for th.e Kozani 3 October 2025 Online GR
Mayor in Kozani

GR11_2

Technical Services,
M Municipality of Kozani 14 October 2025  Phone call GR
Kozani

GR12_3

Former Head of Public ) .
M Relations, PPC Kozani 18 October 2025 Online GR

Source: Authors” own elaboration.

Thematic coverage across interviews was structured around seven domains: (A) back-
ground and professional trajectory; (B) perceptions of twin transitions; (C) job conditions
and labour market dynamics; (D) governance and workforce training and support pro-
grammes; (E) actors’ responses to transition; (F) regional and local dynamics; and (G) re-
flective observations. This common interview architecture ensured cross-case symmetry
in data collection while remaining sufficiently open to allow for the emergence of locally
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specific themes. Data were analysed through a hybrid deductive-inductive coding process
as a priori themes derived from the interview guide (specifically themes B-G) structured
the initial coding, while inductive coding was applied iteratively in order to trace emergent
subthemes per theme and participant group per case leading to approximately 100 codes
per case study [56,57], followed by the identification of cross-cutting codes per participant
group for both countries indicating within- and cross-group convergence and divergence
trends between the cases.

The initial transcription was supported by WhisperTranscribe, followed by manual
supervision and corrections to ensure accuracy. A matrix containing key insights and
illustrative quotes for each participant and thematic category was synthesised using MS
Excel. After familiarisation with the anonymised dataset, Claude was used to support
a preliminary thematic organisation by helping identify initial patterns across interview
codes and participant groups, which informed, but did not replace the authors’ subsequent
deductive-indictive thematic analysis as described above. Triangulation was achieved
through complementary formes, i.e., across participant groups enabling the comparison of
different perspectives, and across primary and secondary sources, including policy reports,
institutional documents, the relevant literature, and statistical data used throughout the
analysis to contextualise and support empirical findings and arguments.

Finally, our research benefitted from our respective positionalities as researchers
from Greece and Bulgaria [58]. In the Greek case, the first author was able to draw on
connections established during a previous wave of fieldwork in the area. In the Bulgarian
case, the second author’s existing networks facilitated the development of new connections,
particularly by fostering trust and enabling communication in the local language. Moreover,
these forms of embeddedness in the field may have shaped the research by granting access
to specific participants and perspectives while potentially limiting engagement with others.
We therefore remain attentive to how our dynamic positionalities have influenced more
than access, but also the collection and interpretation of data, although reflexive field
notes during fieldwork supported the management of these dynamics and their potential
influence on data interpretation.

4. Results: Localised Aspects of Twin Transitions
4.1. Case Study Contextualisation

The two cases examined, i.e., Stara Zagora (Southeast Region, Bulgaria) and Kozani
(Western Macedonia, Greece), are embedded in EU-wide governance structures like the
European Green Deal (EGD), Just Transition Fund (JTF)—an instrument of the Cohesion
Policy 20212027, presenting the first pillar of the Just Transition Mechanism in the context
of the EGD aiming at achieving the EU climate neutrality by 2050 [59]—and multiple
policy and funding mechanisms, although mediated by distinct national and local political
economies (see Table 2 for macro-level comparison and Figure 2 for their geographical
location and energy production infrastructure).

Table 2. Macro-level context.

Dimension Greece Bulgaria
Historical Path Capitalist development, electricity as state State-socialist plappmg, post-1989
monopoly transition
Largest Sources of Electricity o . o o o o
. 2024: Natural gas 37%; Wind 22%; Coal 6% 2023: Nuclear 40%; Coal 29%
Generation (IEA)

Energy Security High import dependence High fossil/coal dependence
Russian Dependence Direct import rebound Transit and indirect imports
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Table 2. Cont.

Dimension Greece Bulgaria
Development of Renewables Fast-track investment progress Slow institutional progress
Social Risks Electricity price volatility High energy poverty
Climate neutrality by 2050; 80% renewable No equally ambitious transition

Government Targets electricity target; lignite phase-out by 2028  framework; lignite phase-out by 2038

Gradual coal phase-out; expanding
solar and wind capacity, modernising
the electricity grid

Replacing lignite with gas as bridge fuel;

T iti trat . A .
ransition Strategy large investments in solar/wind

Source: Authors’ elaboration based on [60,61].
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Case studies (NUTS-2)
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m  Coal Power plants
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Nuclear
® Oil/Gas
Solar
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Figure 2. Geographical location of case studies and energy infrastructure in Kozani (Western Mace-
donia, Greece) and Stara Zagora (Southeast Region, Bulgaria). Source: Authors’ elaboration based
on [62,63], synthesised with ArcGIS Pro v.3.4.

Greece followed a capitalistic developmental trajectory marked by clientelism and
uneven EU integration [22,23], with its energy system historically organised around the
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state monopoly of the Public Power Corporation of Greece (PPC). Greece has committed to
lignite phase-out by 2028 following an accelerated process after 2019, adopting a strategy
of replacing lignite with gas as a bridge fuel alongside large investments in solar and
wind [20,61]. At the regional level (see and Table 3), WM hosts the Western Macedonia Lig-
nite Centre (WMLC), which is the largest lignite operation in Greece and includes multiple
mine fields and power plants, all of them owned by the PPC—only a few smaller mines are
private [64,65]. High import dependence characterises Greece’s broader energy security
profile, while electricity price volatility represents the principal social risk associated with
the transition. The accelerated phase-out timeline has produced a sharp temporal rupture
in a region whose economic and social fabric was structured around lignite extraction and
generation across multiple generations.

Bulgaria was shaped by state-socialist planning and the post-1989 transition to market
capitalism, which is a historical weight that fundamentally affects how European policy
frameworks are received [24]. Bulgaria has announced a commitment to phase out coal by
2038 [66], showing a contested and delayed trajectory, shaped by deep political instability
and a fragmented governance landscape [24,25]. Stara Zagora dominates the lignite-based
electricity production in Bulgaria, hosting the Maritsa East Complex, which is the largest
energy complex in SEE, comprising three lignite-fired thermal power stations, several
mines, a briquette plant with multiple owners like Bulgarian Energy Holding EAD, AES
Corporation, and ContourGlobal [67], with more than 6000 employees [68,69]. High fossil
fuel dependence and severe energy poverty—based on data from the Energy Poverty
Advisory Hub, Bulgaria (16%) and Greece (18%) show the highest energy poverty levels
among EU countries [70]—represent the principal social risks in the Bulgarian context,
while delayed transition trajectory points to that future social disruption is anticipated.

Table 3. Regional context.

Dimension

Western Macedonia (Greece) Stara Zagora (Bulgaria)

Role in national energy system Main lignite-producing region Largest lignite-producing region in SEE

Main operator

Mini Maritsa Iztok (MMI) (state-owned)

PPC (Public Power Corporation) & private operators

Ownership structure

State-controlled (2020s); mixed

ownership Mixed public—private ownership

Social risks

Job losses, identity loss and energy poverty

Governance challenge

Managing post-lignite economic Political resistance and protection of coal
diversification assets

Future regional risk

Delayed transition increasing future

Economic restructuring shock 11 .
social disruption

Source: Authors’ elaboration based on [71].

The two cases are useful examples of what the conceptual framework identifies as the
plurality of local transition pathways, which are divergent in their temporalities, actor land-
scapes and internal institutional conditions, but convergent in their structural exposure to
external policy frameworks and the governance challenges this introduces. The following
sections present the empirical findings for each case through an equivalent analytical struc-
ture. The depth of analysis differs between the two cases, reflecting structural asymmetries
in data availability as the Greek transition is temporally more mature.
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4.2. “This Is El Dorado’: The Kozani Case
4.2.1. Perceptions and Cognitive Framing

The Region of Western Macedonia (WM) has been the epicentre of a growing number
of studies around the socio-economic effects of green transition [20,72]. Currently, after a
more than five-year period of shock following the EGD (2019) and the National Energy
and Climate Plan [73]—a ten-year strategic plan prepared by each EU Member State that
outline national targets and policy measures for achieving the EU’s energy and climate
objectives, including decarbonisation, renewable energy, energy efficiency, and energy
security—most of the interviewees still show a sceptical and fragmented understanding of
the TTs and what they entail. First, the lack of an effective post-transition plan and vision
(GR2_2) combined with the perceptions of externally imposed and poorly communicated
policy frameworks, has led to confusion about the interconnection and effectiveness of
the two transitions. As one industry expert highlighted, “the EU is attracted to novelties
and clever-sounding expressions (. . .) but are completely empty of content” (GR12_3). Workers
usually seem ignorant about digital transition: “What is digital? Let’s say, a data center? I
don’t know what this data center does” (GR5_1; also, GR1_1, GR7_1). The absence of public
discussions on the intricacies of the digitalisation of the energy sector could be attributed to
its currently zero material anchoring in the regional economy. Recently the PPC announced
a planned mega data centre in former lignite mines in WM [74] representing incoming
digital infrastructure investment rather than the digitalisation of energy operations per se.
On the contrary, green transition attracted the sharpest criticism given the rapid spatial
expansion of renewables, especially photovoltaic installations with inadequate planning or
community benefits (GR3_2). Several interviewees understood it as a pretext spreading
the costs at the local communities while benefits are gained elsewhere: “From the very
first moment, we saw that this green development was not introduced for the sake of saving the
environment, but it was a pretext; it was an attempt to overcome issues and contradictions that arose
at the economic level” (GR6_2). This understanding also explains why the concept of “just
transition” is repeatedly invoked and rejected even by official actors: “The Just Transition
Fund: four words, four lies. It is neither a fund, nor is it just, nor is it a transition” (GR2_2). The
temporality of this process was highlighted as the compression of lignite phase-out to a
2028 target produced an abrupt rupture that no governance instrument seemed able to
absorb (GR3_2; GR2_2).

4.2.2. Labour Conditions and Market Dynamics

The closure of the majority of lignite power plants (as of 2026, only one still
standing) [75] has fundamentally reshaped the employment landscape in Kozani and
WM in general, leading to a mismatch between the jobs lost and those created by the
construction activities related to the renewable energy sector [20,76]. At its peak, the
now privatised PPC supported tens of thousands of direct (e.g., miners and power plant
workers) and indirect (e.g., contractors, transport operators, machine shops, and skilled
tradespeople) positions, many of which have already been lost. Expert actors estimate total
employment losses at approximately 10,000 (GR10_3), consistent with findings reported
in the Territorial Just Transition Plan of WM (Territorial Just Transition Plans are crucial
tools in the context of the EU Just Transition Mechanism in order to locate the needs and
proposed investments for a region, and draw a roadmap for transition for all stakeholders
involved) [77], while Eurostat indicates that from 2010 to 2025 total employment in WM
decreased by more than 7%, and employment in the industry sector (except construction)
decreased by more than 30% [78]. Moreover, interviewees observe that the economically
active population is decreasing due to outmigration (GR1_1), a sentiment explained by the
level of population ageing in WM, which is shown by the increase in the median population
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age from 42 in 2010 to 50.5 in 2025 and a population decrease of 15% the last 15 years [79,80],
leading to what one municipal actor terms a “social black hole” (GR2_2).

However, the renewable energy sector has not been an effective substitute. Photo-
voltaic construction generates temporary, usually low-quality employment, characterised
as seasonal, daily-paid, and low-skilled: “If you have two legs, two arms and two eyes, you can
work. You don’t have to do anything, just carry things like a tractor” (GR5_1). This is also partly
reflected in the 35% increase in employment in the construction sector in WM from 2020
to 2025 [78]. The above-average wage comes at a cost in working conditions, as another
worker explains, “You work six days a week, ten hours a day. If you break it down, it is not that
much above average (. . .) Most people work on an hourly wage, which means that if, say, it snows
one day, you don’t go to work, you don’t get paid” (GR4_1). These positions are largely filled
by workers recruited from outside the region (GR11_2; GR5_1), and the employment is
temporary: “when this part [construction period] is finished, the party is over” (GR7_1). Only
a few higher education-related positions may still be in demand, as shown by recent data
indicating increased demand for Electrical Engineers in WM over the last five years [81].
Industry actors further emphasise the fundamentally different structure of the emergent
labour market, as “the employment duration is different; 15 different photovoltaic projects instead
of a lifetime at PPC” (GR8_3), while they also stress the limited transferability of workers
between sectors: “there is no real transition of workers from lignite to renewables, since renewables
require very few workers once construction is complete” (GR12_3). This indicates the differences
between lignite production as labour-intensive across its entire lifecycle, and renewables
(here mainly photovoltaics and wind farms), which are capital-intensive and require very
few permanent workers, leading to a regional workforce caught between an industrial past
that no longer exists and a low-employment future for which it is structurally unprepared.
Additionally, Eurostat data shows that WM has decreased its unemployment rate by 22%
from 2020 to 2025 [82], a statistical picture that is directly related to the population de-
crease and, as some interviewees reason, to early retirement, outmigration, and (re)training
programmes that reduce the measured unemployment population (GR6_2).

4.2.3. Governance and Workforce Support

Governance failures in the case of WM are structural rather than contingent consider-
ing multiple aspects such as the allocation of funds from the JTF to create skills development
centres that are “permanently empty” (GR2_2) [76] and training vouchers that “function like a
temporary benefit instead of unemployment allowance” (GR10_3). According to institutional
and industry actors, retraining programmes serve not to develop skills, but to manage the
unemployed and remove them from unemployment registers (GR6_2). They are described
as “a big sham of the EU,” functioning primarily as subsidies to vocational training centres
rather than as vehicles for genuine skill acquisition (GR12_3). This process turns gover-
nance metrics into instruments that actively conceal the scale of labour market collapse
rather than measure it. The JTF is criticised for being administered from Athens by officials
unfamiliar with the region’s human geography (GR6_2), while the PPC has retained control
of its land holdings following privatisation, removing a key development asset from local
reach (GR11_2). Additionally, a structural historical dimension compounds these issues,
as the region experienced a previous wave of deindustrialisation in the 1990s through
the closures of the Nitrogen Fertilizer Industry Company, Asbestos Mines of Northern
Greece, and Hellenic Ferroalloys S.A., whose governance failures have not been institution-
ally addressed, creating what GR12_3 calls a “big trap” which is being reproduced rather
than avoided.
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4.2.4. Actor Responses and Regional Dynamics

Local actors’ responses to the transition have been characterised by fragmentation,
co-optation, and a gradual erosion of collective capacity for resistance. But resistance
to what? Interviewees suggested that agentic practices in WM are less focused on lig-
nite continuation and more contesting the socio-economic effects, spatial impacts, and
governance processes focused on policies and new development plans, i.e., an internally
heterogenous landscape of opposition rather than unified around a single target. For
instance, residents in areas such as Achlada in Florina are actively opposing the current
expansion of lignite extraction in private mines near their village (GR1_1) [83,84]—a pro-
cess that contradicts decarbonisation goals and illustrates the contested energy landscape.
Elsewhere, residents in Pontokomi and Akrini—villages near Kozani heavily affected by
past lignite activities and marked for resettlement—find themselves abandoned rather
than relocated, contesting not the transition itself but the failure to realise its commitments
(GR6_2) [20,85]. Rising opposition to waste-to-energy projects in Kozani represents a third
register of resistance: contesting the specific development choices being made in the name
of transition (GR6_2) [86]. Collectively, these reactions show that local mobilisation in WM
does not reflect neatly pro- or anti-transition views; rather, actors organise around specific
grievances that cut across this binary. As GR2_2 highlights, the situation resembles an
“El Dorado”—a term used by to describe how they see state and capital forces shaping the
area in an extractivist way with no local consent. Moreover, these reactions are shaped by
multiple factors, including misinformation, vested interests, increasing use of legal appeals,
and anxieties over employment losses and declining living standards (GR8_3). At the same
time, several interviewees stressed the limited scale and fragmented nature of mobilisation.
GR12_3 supported that “voices of protest are minimal in the region”, despite the scale of
disruption and the expectation that local institutions should collectively lead opposition
efforts. Similarly, GR5_1 observed that resistance tends to remain highly localised and
emerges primarily where communities are directly affected, and GR7_1 described protests
and road blockades by communities and farmers but “nothing changed”, pinpointing the
frustration and sense of exclusion. Trade unions, mostly PPC-related, once the primary
vehicle for organised labour in the region, have remain constrained and conservative in
demands for a more well-planned transition [87], while in the renewable energy sector
there are no documented unions (GR5_1). Lastly, regional and municipal authorities, rather
than providing leadership, are characterised as complicit actors, having helped open the
path to the current transition while now functioning merely as administrative conduits for
centrally administered funds (GR2_2, GR2_2, GR12_3). Individual exit, usually through
migration, or working in multiple jobs simultaneously has become the dominant adaptive
response (GR7_1; GR5_1; GR10_3).

Structurally, the region seems trapped in a self-reinforcing trajectory. Municipal
revenues are decreasing considering the minimisation of PPC’s lignite tax—based on
Law 2446/1996, a compensatory tax was established for the development of industrial
areas producing electricity from thermal lignite plants in three Greek subregions including
Kozani; this tax was reset after 2012 at 0.5% of the PPC’s turnover—, which was more
than €24 million per year until 2020, albeit with long-term issues of not being paid on
time by the PPC (GR3_2) [88,89]. Moreover, Eurostat indicates a significant decrease of
28% in the overall GDP of Kozani (NUTS3 level) from 2010 to 2023, but an increase of
10% from 2023 [90]. GDP figures are considered “fictitious”, inflated by PPC pension
flows rather than productive activity (GR3_2; GR11_2). The Regulatory Authority for
Energy, Waste and Water documents that the dominant investors in WM’s renewable future
are large (inter)national corporations, institutionally remote from affected communities,
pointing to the underlying extractive spatial continuity as value capture is geographically
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and institutionally distant from the communities bearing land and environmental costs.
Workers and institutional actors converge on a shared moral assessment by viewing the
transition as abandonment of communities, obligations towards them, and the historical
debt owed to a region that provided “land, water and human lives” for the electrification of
the country (GR10_3; GR7_1; GR6_2).

4.3. ‘Shmenti Kapeli: The Stara Zagora Case
4.3.1. Perceptions and Cognitive Framing

In Bulgaria, TTs are filtered through a path-dependent memory of the post-socialist
transition, which carries the traumatic weight of the 1990s transformation, making the term
itself a counterproductive communication vehicle (BG12_3) [24]—captured by one inter-
viewee through the use of the Bulgarian expression “shmenti kapeli”, meaning something
untrue or a lie, to describe what TTs signify in practice (BG1_2). A recurring understanding
positions the EGD as externally imposed, premature and geographically uneven: “Policies
are created by white-collars in Brussels who do not consider the different geographic needs within
the EU, especially SEE countries (. . .) when we have our house fixed and settled, then we can think
about composting” (BG3_2). Several interviewees acknowledge the inevitability of coal’s
decline but they question the pace and roadmap of the transition: “I think it’s a rushed move,
meaning we put the cart before the horse” (BG11_1). The structural conditions supporting
this perception are related to the political instability and limited institutional capacity,
constraining the already strained relationship with the EU [24,65,91]. One institutional
actor puts forth an intriguing analogy, “This sounds like Marie Antoinette: “When we don't have
bread, eat pastry.” Lovely. But we don’t have the money for it” (BG3_2).

The discussion on digital transition initiates more varied responses than in the Greek
case, spanning from cautious optimism with experts viewing digitalisation as an enabler
for green projects (BG5_3; BG6_3; BG12_3), to more hostile views especially among workers
who associate automation with potential displacement: “digital transition? A nightmare”
(BG9_1). However, this variation does not mean better information; on the contrary, the
feeling of exclusion in decision-making is prevalent: “we are not informed and we are not
involved in meetings with committees” (BG7_3). This exclusion is reinforced by the political
instrumentalisation of transition itself, as politicians defer difficult decisions across elections:
“we will survive until the next elections” (BG4_3). This is considered a governance strategy
and not an incidental situation [24].

4.3.2. Labour Conditions and Market Dynamics

The Bulgarian coal sector is related to a labour market in managed but accelerating
decline. Unlike the Kozani case, the transition is proceeding through attrition as retirees are
not replaced, contracts are increasingly temporary and monthly redundancies accumulate:
18 miners leave mines every month (. . .) It seems they found jobs, most of them in Plovdiv” (BG5_3).
Operational budgets have been cut significantly as one former employee highlights, “When
I left the department, the budget had fallen from 30 million to 10 million (...) which means
that no investments are being made” and night shifts have been discontinued (BG10_1).
Approximately, 6200 workers remain across the three mines (BG11_1) [69], sustained
partly by state support, but job security is experienced as provisional, compounded by an
enterprise-level financial crisis: Mini Maritsa Iztok is reportedly borrowing to cover wage
costs (BG11_1; BG7_4). This is corroborated by the company’s own financial reporting,
which documents that it is “not being able to meet its obligations” as financial liabilities
rose more than 170% between 2024 and 2025 [69] (p. 11). The broader demographic
and economic contraction of the Southeast Region frame these enterprise-level dynamics.
Eurostat data indicates that total employment decreased by 8.5% between 2010 and 2025,
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while employment in the industry (excluding construction) fell by 21.1% and construction
itself by 24.2% over the same period [78]. Population decline further compounds the picture
as a 12.4% decrease between 2010 and 2025 is documented, with the median age rising from
38.5 in 2000 to 47.1 in 2025 [79], indicating a region experiencing the same self-reinforcing
demographic contraction shown in WM.

The redeployment is framed as a structural issue as, according to multiple experts,
many workers hold higher education qualifications, for instance in mining engineering, i.e.,
sector-specific competencies whose collective operational value cannot be transferred into
other sectors (BG1_2; BG5_3). A paradox has further undermined even the data collection
needed for transition planning as workers are afraid to participate in skills mapping [92]
because participation might be perceived as a sign of support for the green transition and
thereby accelerate their own redundancy (BG5_3; BG6_3). Older workers show increased
anxiety for their remaining years in the labour market: “engineers say no one would hire me”
(BG10_1); meanwhile, younger workers leave the sector after a few months due to low pay
(BG11_1). At the same time, the broader ancillary workforce (such as bus drivers, cleaners,
security personnel, catering staff), numbering in the tens of thousands, remains entirely
absent from transition planning (BG3_2; BG4_3). Expert actors also situate a psychosocial
dimension in this landscape; in a patriarchal Balkan society, male job loss carries specific
psychological weight— “if they remain jobless, it will be probably very tragic for these people”
(BG4_3)—an aspect that aggregate labour market statistics are incapable of capturing.

4.3.3. Governance and Workforce Support

A 110 million BGN requalification fund [93], secured through sustained union pressure
and attributed to union agency rather than government initiative (BG1_2), represents the
most concrete governance achievement to date, yet is assessed as inadequate by the same
actor. Reskilling programmes lack coherent national architecture (BG3_2), leading to a criti-
cal misunderstanding as workers interpret retraining as a pathway for internal occupation
mobility rather than structural sectoral redeployment (BG10_1). Instead, workers anticipate
financial compensation rather than skills development. The distance of governance from
affected communities is perceived as both institutional and spatial: “we are just a branch”
(BG7_3). Bulgaria’s Territorial Just Transition Plan for Stara Zagora, drafted after significant
delay and without stable government endorsement (BG4_3; BG3_2) [94], specifies employ-
ment targets and intervention plans that bear minimum relationship to the magnitude of
workforce displacement that is documented in this paper, pointing towards governance
without agency; that is, even if the formal conditions exist, political will and democratic
legitimacy are absent [95].

4.3.4. Actor Responses and Regional Dynamics

The 2021-2022 highway blockades, coordinated by the NGO “For Maritsa East” in
coalition with trade unionists (BG8_1) [96], led to a government commitment of 250 million
BGN in transition support, though disbursement remains unclear to workers (BG11_1).
However, distrust and intra-union tensions complicate the capacity for sustained collective
action: “the unions themselves are on the payroll” (BG8_1). NGOs including Za Zemiata and
Greenpeace occupy a distinct pro-transition position (BG12_3), while the dominant union’s
public orientation is more constructively conservative: “keep the companies alive and transform
them” (BG1_2). Seeking to bypass domestic inertia, cross-national expert cooperation with
Greek and Romanian partners on common transition strategies and hydrogen pilot projects
(BG5_3; BG6_3) represents the most institutionally ambitious response, though it remains
at the technical expert level without equivalent community or labour solidarity structures.

https://doi.org/10.3390/su18157707


https://doi.org/10.3390/su18157707

Sustainability 2026, 18, 7707

17 of 25

The regional consequences of coal phase-out in SZ are directly related to the structural
characteristics of the regional economy as the MMI draws workers from commuting dis-
tances spanning Stara Zagora, Dimitrovgrad, Haskovo, Nova Zagora, and Sliven (BG7_3),
meaning that closure effects radiate far beyond the immediate mining settlements. Vil-
lages adjacent to the mines such as Troyanovo are in visible decline: “the houses are falling
apart. .. obviously no one believes that things will happen there” (BG1_2). While the most
prominent regional vision is a hydrogen valley aspiration drawing on Thracian Univer-
sity’s engagement [97], the material reality is one of rapid erosion. Although aggregate
economic indicators suggest stability [98], there is a growing disconnect between current
fiscal health and long-term institutional capacity. As the region enters the post-coal era and
becomes increasingly dependent on the necessity of new investments [68], the foundations
for a diversified future, such as local innovation ecosystems and community trust, are
eroding, creating a dangerous gap between coal-related revenues and tomorrow’s needs.
Demographically, SZ have lost more than 11% of its population in line with Bulgaria’s
national population decline of 10% [99] and interviewees warn of a trajectory toward the
depopulation and low employment rates already visible in other areas—*it will be like the
Northwest: mass unemployment” (BG9_1) [68]—unless new industrial anchors are identified
and developed with deliberate public investment.

5. Discussion
5.1. The Plurality of Twin Transitions: Common Conditions, Differentiated Pathways

Despite operating under the same European policy schemes (EGD, JTF, respective
national energy and climate plans, etc.), the Greek and Bulgarian cases show different local
pathways shaped by distinct historical, institutional, geographical, industrial and temporal
conditions. Rather that reflecting different transition models, such variations show how
common policy frameworks are mediated by place-specific political economies.

The empirical comparison identifies three case-specific differentiated dimensions. First,
the mechanisms of labour market dynamics differ. Greece experienced an abrupt rupture
following accelerated lignite phase-out, whereas Bulgaria’s carbon inertia has produced
a slower process of labour attrition through retirements and the absence of workforce
renewal. Despite this divergence, both cases converge on a common outcome that is declin-
ing employment quality, the erosion of ancillary economic ecosystems, and widespread
reliance on voluntary exit schemes [100,101]. Second, governance arrangements differ ac-
cording to each region’s institutional history. In Kozani, governance capacity has weakened
following the post-2008 restructuring of the PPC [20], its subsequent privatisation [102],
and the fragmentation of organised labour. In SZ, transition governance is characterised
by a more contested landscape involving unions, civil society, and transnational expert
networks [95,103]. Third, emerging development imaginaries and trajectories differ. While
SZ increasingly frames its future around hydrogen economy [68,97], WM is witnessing the
current and planned agglomeration of energy and digital infrastructures [74], reinforcing
capital attraction while reproducing extractive pressures through growing demands for
land, energy, and water.

At the same time, convergences in findings are analytically significant. Across both
regions, transition is perceived as external imposition rather than a locally negotiated social
project. Interviewees consistently described limited opportunities to influence decision-
making, suggesting that EU agendas have not been translated into locally embedded
developmental trajectories. Likewise, the capital intensity of the renewable energy sector
forecloses employment equivalence with lignite. The displacement of labour-intensive jobs
by renewable operations is not an implementation failure but a realistic sectoral difference
identified across all interviewee groups. Similarly, governance instruments, especially re-

https://doi.org/10.3390/su18157707


https://doi.org/10.3390/su18157707

Sustainability 2026, 18, 7707

18 of 25

training programmes, were widely perceived as fulfilling administrative objectives without
generating quality employment opportunities, pointing to a structural implementation
gap. Last but not least, both cases indicate that the spatial logic of transition reproduces
longstanding extractive relations, whereby value extracted from local resources is cap-
tured by external investors with no local consent or dialogue, resembling what Kumar
conceptualises as ‘violent transitions’ [104].

Finally, a unanimous assessment of injustice permeates all actor groups in both regions.
Workers accept the inevitability of phasing out coal, but what they reject are the terms of
transition. This distinction is captured by one Greek industry actor through the classical
sequence of Hubris-Ate-Nemesis-Tisis: “[mountains] are sacred and holy things that we ought
to honor and protect. Nature itself will take revenge on us. Because if they strip the mountains
bare, where will all the waters go?” (GR12_3). Rather than serving as an explanatory frame-
work, this allegory shows how participants interpreted transition as a moral and political
process. As such, the findings suggest that aggregate socio-economic indicators alone
cannot capture the moral economy through which affected communities evaluate justice,
particularly where quantifiable decarbonisation targets as a part of a socio-ecological fix
become detached from societal conditions required to achieve them sustainably [20,95,105].

5.2. Structural Convergences: Asymmetry, Deindustrialisation, and the Limits of Just Transition

The aforementioned empirical convergences across both cases lead to five theoreti-
cally interconnected arguments that question the mainstream EU framing of TTs and are
discussed in line with the proposed conceptualisation of the paper.

First, the internal structure of the TT concept is challenged at the local level as the green
transition is seen as immediate, materially disruptive, and politically legible to be pursued,
while digital transition is institutionally thin, materially unanchored—at least so far—and
cognitively absent, especially from the workers’ experiences. The ecomodernist perspective
that characterises EU TT policy [7] transforms political questions into managerial ones,
producing depoliticised and technocratic governance [8-10]. The soft power of the TTs as
a concept [11] normalises a modernised vision accustomed to Northwestern institutional
conditions, foreclosing alternatives while risking delivering minimal or no sustainable
outcomes in peripheral contexts.

Second, labour regime transition is spiralling downward. In production, the findings
suggest that labour displacement should be understood as an inherent characteristic of
the current transition model rather than simply an implementation shortcoming. As a
result, the just transition literature’s emphasis on retraining [36-38] is to be accompanied
with the need for regional economic base diversification, otherwise retraining with no local
employment alternatives may further increase outmigration. In reproduction, household
security erodes as income is reduced and outmigration accelerates demographic downturn.
In consumption, energy costs rise [106], while local fiscal capacity contracts, affecting every-
day life. Moreover, the invisibility of the ancillary workforce redefines the scope of the just
transition problem as workers across both cases deploy moral economy arguments [21,107]
not to reject decarbonisation but to assert that obligations incurred through decades of
sacrifice in light of the coal mining activities have not been honoured [21,108].

Third, the spatial logic of TTs does not fall far from the one of the coal economies as
value generated from local land and labour is captured by institutionally remote investors,
while environmental costs, fiscal decline, and demographic consequences remain local—
resembling what Alonso Fradejas observes about how renewables can generate socially and
ecologically toxic landscapes [5]. What the findings suggest might be theorised as green
extractivism [109], i.e., the extension of extractive capitalism under an ecological banner,
reflecting the operation of market-driven transition logics on institutionally fragile political
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economies, as the VoC-Europeanisation—neoliberalism articulation would suggest [26,27].
Extractive spatial continuity is further engraved into local experience, memory, and identity
through the permeability of these geographies [28], compounding the sense of injustice
and complicating the politics of transition.

Fourth, the findings are consistent with interpreting governance failures as structural
rather than contingent. The formal apparatus of governance exists, yet the political will
for transformation, fiscal capacity, local embeddedness, and democratic legitimacy for
effective implementation remain limited [95]. The training-as-fund-absorption mechanism
is of empirical significance here as enrolment removes participants from unemployment
registers without improving employment prospects, generating metrics that conceal the
scale of labour market collapse. Drawing on the extended VoC framework [47], EU transi-
tion frameworks calibrated to Northwestern European institutional conditions generate a
structural implementation gap when articulated with the distinct governance capacities of
peripheral economies such as Greece and Bulgaria, producing governance that is present in
form but systematically undermined in substance [11,41,50].

Taken together, these findings support the interpretation of the green transition in
peripheral EU coal regions operating as a renewed modality of deindustrialisation [19].
The structural parallels relate to the concentration of costs on specific places, intensification
of precarious employment, fiscal withdrawal, collapse of collective bargaining, while the
normative packaging of deindustrialisation as ecological necessity forecloses contestation
and displaces responsibility onto market forces and supra-national frameworks [8,9,32,110].
In this backdrop, policies have now turned their focus more on competitiveness rather than
climate action [32,111].

One of the most politically significant findings cuts against any simple reading of
peripheral resistance as anti-green: no actor group in either country rejects decarbonisation
as such. What is rejected are the terms of implementation such as temporal compression,
corporate capture, governance distance, and exclusion of affected communities. The find-
ings suggest that strengthening place-sensitive implementation, deliberative participation,
locally embedded fiscal resources, and sustained political commitment may enhance the
legitimacy of transition in affected communities, supporting arguments that transition
should be approached as a negotiated social project rather than a technical inevitability
imposed from above [30].

6. Conclusions

The paper set out to trace how TTs are shaped, perceived, negotiated, and imple-
mented in two historically lignite-dependent regions of Southeastern Europe. The findings
demonstrate that the plurality of local transition pathways resolves under an iterative
analytical process into a shared structural condition that is a common European policy
architecture producing place-specific outcomes of labour regime deterioration, extractive
spatial continuity, and governance without agency across both cases. TTs, as experienced in
Kozani and Stara Zagora, do not represent a transformative departure from the extractive
logics of the coal economy they try to replace, but their continuation under an ecological
banner. By integrating labour regime theory, Varieties of Capitalism, and Europeanisation
into a place-based analytical framework, this paper contributes to the theorisation of TTs
by showing that, in peripheral coal regions at this stage of transition, the green and digital
dimensions do not currently evolve as synergistic processes. Rather the green transition
dominates local understandings, while the digital transition of the energy sector is weakly
embedded in everyday economic and social realities. This asymmetry is not a transitional
delay to be corrected by better implementation, but a finding that calls into question the
analytical and policy coherence of treating green and digital transitions as a unified agenda.
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Thereby, our conceptualisation invites closer examination of the unified policy logic of the
EGD and the limits of the TT framework by tracing how such frameworks may generate
divergent outcomes in peripheral regions, highlighting the importance of locally sensitive
implementation approaches. Empirically, it brings into view local dimensions of transition
that aggregate indicators and policy frameworks systematically obscure: the ancillary
workforce, the ambiguous role of (re)training programmes and the underlying community
identity fragmentation due to abrupt detachment from a historically and spatially embed-
ded sector. At the same time, it reframes the moral economy of peripheral resistance—not
as opposition to decarbonisation but as an unmet demand for its democratic governance—
in ways that carry implications for how EU transition frameworks are implemented and
perceived at the local level. In doing so, the paper moves beyond empirical description
toward a normative argument: the terms of transition as currently structured are not merely
inefficient but unjust.

From a policy perspective, our findings do not suggest a single model of transition
governance. Rather they indicate that regional implementation may benefit from stronger
mechanisms for deliberative participation, early involvement of trade unions and local
authorities in planning processes, greater transparency in the allocation of funding, and
closer alignment between retraining programmes and local employment opportunities.
Effective transition governance in contexts with multiple stakeholder groups with conflict-
ing interests requires project management competences including stakeholder mapping,
conflict mediation, and needs assessment aligned with actual labour market demands.
While such measures themselves cannot resolve structural issues, they may contribute in
strengthening procedural and communicative dimensions of just transition in coal regions.

Several limitations and directions for future research should be acknowledged. The
digital transition pillar is empirically thin in both regions, reflecting not a methodolog-
ical gap rather a substantive finding: at this stage of transition in the two cases, digital
infrastructure has not materialised yet and local actors” immediate concerns are focused on
the consequences of lignite phase-out. This makes digitalisation less a lived experience at
the moment and more a critical but ‘hidden’ process in need of future research as digital
infrastructure materialises and its labour market effects become empirically observable. The
differentiated experiences of transition across class, gender, and migration status remain
insufficiently documented in both cases. The conditions under which peripheral regions
might contest transition terms, rather than absorb them, constitute an urgent research
agenda as the 2038 Bulgarian phase-out deadline approaches and the post-lignite future
of Western Macedonia takes shape. Additionally, the primary findings from local actors
indicate an underlying fear of displacement and loss of occupational status and identity
reflecting the localised dimensions of deindustrialisation that inevitably influence the nar-
ratives. The analytical approach to this is to subject those narratives to triangulation with
multiple types of actors, as well as institutional, statistical and policy evidence, and to
treat these moral-incentivised narratives of affected communities as a finding and not as a
bias. Finally, the paper’s closing argument that just transition is a political rather than a
technical problem should not be understood as dismissing its technical dimensions. The
energy demand implications of digitalisation, such as data centre growth, require the active
involvement of relevant experts. What this paper suggests is that affected communities
often experience current governance arrangements as offering limited space for mean-
ingful participation in political decision-making, while technical expertise is frequently
subordinated to market logic and supranational decisions and timelines.
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