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Executive Summary 
This case study report presents first results of the ENTRANCES project (ENergy TRANsitions from 
Coal and carbon: Effects on Societies) for the Rhineland. The multidimensional analytical framework 
comprises a socio-economic, socio-cultural, socio-psychological, socio-political and socio-ecological 
component of the clean energy transition. Different methodological approaches are adopted for each 
of those components. For the socio-cultural component, stress strains are identified with the help of 
focus groups. A survey conducted for the socio-psychological component analysed place attachment 
and the general perception of the clean energy transition in the region. The socio-economic 
component analyses the development of important socio-economic indicators in the past. Further, 
text analyses for the socio-political component identify different narratives and conflicts associated 
with the coal phase-out in the area. Eventually, the socio-ecological component relies on interviews 
to determine the transformative capacity of the region.  

In 2020, a Coal Phase-out Act has been adopted by the German government. It sets far-reaching 
energy policy guidelines for energy supply in Germany for the coming decades. The Coal Electricity 
Phase-out Act – as part of the Coal Phase-out Act – provides for a gradual reduction and cessation 
of lignite and hard coal electricity generation in Germany by 2038 at the latest. 

Through its rich coal deposits, the Rhineland has economically always been interesting for mining 
and quarrying. This poses challenges to a region that historically and culturally puts a strong focus 
on those industries when deposits are exhausted or political and societal change demands for 
restructuring. As a high-performance industrial and science region, the Rhenish mining area is facing 
major challenges in the structural transformation against the backdrop of climate change and the 
energy transition.  

According to the results of the socio-cultural component, major issues are the relative scarcity of 
land and water. While the former reflects the competition between mining, commercial development 
projects, agriculture and suburbanisation, the latter occurs due to global warming, as well as mining 
interventions and recultivation. Furthermore, a polarisation of political culture with environmental 
protests and reactions by the state is observable, in addition to a critical view of the gap between 
energy policy aims and their implementation, in particular with lagging viable sources of renewables. 
Finally, youth outmigration is observed in the region as a consequence of increasing educational 
opportunities outside the region. Overall, the region aims to remain an innovative centre of business 
and industry while being well-prepared to translate the EU Green Deal into specific projects and 
contribute to climate protection on a global scale. 

The socio-psychological component analyses how populations affected by the structural 
transformation of their region perceive the entire process. We find that the factors of Place 
Rootedness and Life Satisfaction are remarkable high in Rhineland. At the same time, respondents 
perceive low economic hardship and perceive the overall decarbonisation process as being quite 
fair. A hypothesis could be that national redistribution policies have contributed to the perception of 
low economic hardship and intermediate perception of fairness. 

Although labour productivity in Rhineland is higher compared to the national average, regional GDP 
growth is similar to the German growth rate. A key driver in the region is migration which counteracts 
the natural population trend. The main socio-economic consequences are more likely to be the result 
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of the transformation in the energy-intensive manufacturing industry rather than in the mining and 
utility industry itself. The sectoral structure of future gross value added is partly determined on the 
educational composition of the young generation. 

After the German Coal Phase-out Act had been passed, the public discourse switched from the 
feasibility of a coal phase-out to the appropriate speed of the coal phase-out. The political landscape 
reflects this switch. The federal government and the federal states' governments are the defining 
constituencies imposing the coal phase-out in the region. The coalition agreement of the federal 
government in Germany envisions a coal phase-out ideally by 2030. Currently, two main conflicts 
prevail—first, the speed of the coal phase-out and second, how the transition funds are used. The 
four narratives about the necessary structural change due to the coal phase-out are a consequence 
of the two conflicts. The first narrative describes the structural change as an opportunity to reinvent 
the region. The second narrative shows that money alone is not enough to make the upcoming 
structural change a success. The third narrative covers the speed of the phase-out, indicating that a 
faster coal phase-out is necessary to meet climate policy targets. Finally, the fourth narrative reveals 
the indispensability of coal, i.e., to slow down or stop the phase-out of coal. Interestingly, compared 
to the other German lignite regions, the public discourse in Rhineland is focused more on preserving 
nature and villages. The energy transition in Rhineland is ongoing, but accelerating the coal phase-
out by rescheduling it from 2038 to 2030 for example was seen as a breach of word to a certain 
extent. 

An assessment of the transformative capacity of the region is rated by the interviewed stakeholders 
as slightly above intermediate. The socio-ecological and -technical component shows that 
stakeholders from different sectors perceive the transformative capacity differently. Public sector 
stakeholders, for instance, consider the levels of actors' diversity and diverse governance in the 
region as high, while representatives from non-profit organisations perceive the level of 
experimentation as rather intermediate. 

The clean energy transition in Rhineland faces 5 significant challenges. The upcoming structural 
change and the development of new energy and mobility strategies depict the most important 
challenge. The extent of climate change and climate mitigation policies even foster the speed of the 
coal phase-out and the associated structural change. However, the most recent energy crisis caused 
by Russia's invasion of Ukraine can even cause a faster clean energy transition or delay.  
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1 Introduction 
The project ENergy TRANsitions from Coal and carbon: Effects on Societies ENTRANCES, which 
is a three-year project funded by the European Union‘s Horizon 2020 research and innovation 
programme, addresses the Social Sciences and Humanities (SSH) aspects of clean energy. 
ENTRANCES is coordinated by the University of A Coruña and is conducted by a consortium of 14 
European partners, including universities, research institutes, networks and umbrella organisations. 

ENTRANCES‘ overall goals are developing a theoretically-based and empirically-grounded 
understanding of cross-cutting issues related to the social aspects of the clean energy transition in 
European coal and carbon intensive regions and formulating a set of recommendations to tackle 
these issues. The project investigates the challenges facing carbon intensive regions in transition, 
hinging on the idea that the transition to clean energy should not be simply considered as a 
technological change or an industrial shift but as a complex and multidimensional process that 
affects the daily life of local communities. The project understands the impacts of the clean energy 
transition on coal and carbon intensive regions in terms of the potential activation or strengthening 
of the de-territorialisation process, i.e., the process of progressive weakening of ties between a 
community and its territory, and conversely as an opportunity for triggering their re-territorialisation. 

One of the critical aspects of the project was thus the development of 13 regional case studies 
dedicated to just as many European coal and carbon intensive regions in transition.1 A proud tradition 
bears witness to how lignite shaped the landscape, people and structures over decades. Admittedly, 
the identified regions are now all facing similar challenges. But each of them has very specific 
prerequisites for coping with structural change. All the case studies were based on applying the 
same Multidimensional Analytical Framework (MAF) developed within the project to grasp the multi-
faceted aspects of the de/re-territorialisation processes ongoing in the regions. This report is the one 
dedicated to the case study of Rhineland, which is the biggest lignite coal region in Europe in terms 
of annual production and has been developed by the Halle Institute for Economic Research (IWH). 

As a high-performance industrial and science region, the Rhenish mining area is facing major 
challenges in the structural transformation against the backdrop of climate change and the energy 
transition. The Rhineland refers to an area in Western Germany, which is located in North Rhine-
Westphalia in the city triangle between Cologne, Aachen and Düsseldorf. In the Rhenish coalfield, 
lignite is extracted and used for energy production. Rhineland is the largest lignite coal region in 
Germany. It accounts for about 50 % of the total extraction of lignite and also 48 % of employment in 
the lignite industry in Germany. However, the extraction and conversion of lignite into electricity will 
end in 2038 at the latest based on the closure list provided in the Coal Phase-out Act in 2020 in 
accordance with the recommendations of the Commission on Growth, Structural Change and 
Employment. 

The report is structured into five chapters: After this introduction, Chapter 2 presents the conceptual, 
methodological framework adopted for the development of the case study, including information 
on how the research activities for the different units of analysis for Rhineland have been 
operationalised. Chapter 3 focuses on the analysis of the Rhineland Coal and Carbon Territory 

                                                 
1 https://entrancesproject.eu/project-deliverables/. 

https://entrancesproject.eu/project-deliverables/
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(Rhenish Coalfield), i.e., the territory heavily dependent on fossil-fuel-based industries or the 
extraction of fossil fuels themselves, with the lenses of the socio-cultural and socio-psychological 
dimensions. Chapter 4 provides an overview of the socio-economic situation of the region. 
Chapter 5 covers the analysis of the clean energy transition (henceforth CET) underway at the 
regional level through the lenses of the socio-political and socio-technical dimensions. Chapter 6 
presents the main territorial challenges, associated coping strategies and gender-related 
aspects and discusses them in the light of all the dimensions included in the study (i.e., socio-
economic, socio-cultural, socio-psychological, socio-political and socio-technical dimensions). 
Finally, conclusions complete the Rhineland case study report. 
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2 Conceptual and methodological framework 
2.1 Case study objective(s) and organisation 

2.1.1 The case study objective(s) 

The case study objective can be better understood in light of the research questions (RQ) of the 
ENTRANCES project.  

1) What are the principal socio-economic, socio-technical, socio-ecological, socio-cultural, 
socio-political, socio-psychological, and gender-related challenges facing coal and carbon 
intensive regions in transition? What coping strategies have emerged in recent years? 

2) What variables have been most influential in the appearance of the deterritorialisation 
process and how do they interact? What kinds of strategies are the key determinant of 
success in terms of re-territorialisation? 

3) What policies or combination of policies would be most appropriate to recover the ties of the 
territory and community in coal and carbon intensive regions while fostering their transition 
toward clean energy? 

The three questions as a whole, define the logical itinerary of the project, which starts from an in-
depth description of the current situation of the regions (RQ1), moves to search the causes of the 
de/re-territorialisation process (RQ2), and identify a set of policies for fostering the re-territorialisation 
of the regions (RQ3). 

The main aim of the regional case studies is to answer the first research question (RQ1) of the 
project in all the regions involved in the project, thus also in Rhineland. Moreover, the secondary aim 
of the case studies is to provide the empirical basis for answering the other two research questions, 
related to the causes of de/re-territorialisation processes (RQ2) and the set of policies needed to 
activate re-territorialisation (RQ3). However, such two questions will be answered in the next phases 
of the project respectively through case comparisons (RQ2) and case-related scenario building and 
policy co-creation (RQ3).  

For describing the challenges and coping strategies faced by coal and carbon intensive regions in 
transition across different dimensions of change, the main aim of this document is to report the 
answer that the research has found about the case of Rhineland. 

2.1.2 Structure of the case study: multiple foci and units of analysis 

To deal with the complex research question presented above (RQ1) the ENTRANCES case studies 
have been structured into multiple foci and units of analysis. This articulated approach is necessary 
to enhance the clarity of the study and avoid conflation of concepts as concerns the challenges and 
the coping strategies of the coal and carbon intensive regions in transition. In this regard, all the 
ENTRANCES case studies, thus including also the case study of Rhineland, have been articulated 
into three research foci (RF) and three corresponding units of analysis. 

■ RF1: Territorial change in the Coal and Carbon Territories (CCTs). The project decided to focus 
its analysis of challenges and coping strategies on the territories that are more exposed to the 
decarbonisation process. To this aim, the concept of Coal and Carbon Territory (CCT) was 
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developed. CCTs are the territories in which the “coal and carbon” features are represented as 
a distinctive part of the local identity or are a key asset for the income and employment 
opportunities of the local community. It is worth noticing that, in many cases, the CCTs are not 
administrative regions. The focus on territorial change in the CCTs has been considered the 
“fulcrum” or the “core” of the ENTRANCES case studies. 

While RF1 helps clarify that the research is focused on the territorial challenges and coping 
strategies of the CCT, the dynamics of de/re-territorialisation of this territory cannot be fully 
understood if not in the light of the other two research foci and related units of analysis.  

■ RF2: Structural change in the Labour Market Area (LMA). The case study has investigated the 
change in the socio-economic structure over the last three decades. This is an essential 
dimension for understanding the underlying dynamics that affected and that still affect the CCT 
at the structural level. To investigate structural change, Labour Market Area (LMA) was 
established as a secondary unit of analysis. The Labour Market Area was defined as the area 
including the Coal and Carbon Territory in which a bulk of the labour force lives and works. 

■ RF3: The clean energy transition in the Political Administrative Region (PAR). If RF2 investigates 
medium and long period dynamics that are affecting the CCT, the focus on the clean energy 
transition ensures that the research considers the incipient change triggered by the purposive 
transformation of the energy system that is promoted to deal with climate change. Such 
objectives have been recently accelerated through the European Green Deal. In each regional 
case study, the clean energy transition has been observed at the level of the Political 
Administrative Region (PAR), i.e., the administrative region encompassing the Coal and Carbon 
Territories more closely associated with governing the energy transition through a directly elected 
legislature.  

These three research foci and related units of analysis, at least to some extent, overlap with each 
other. Despite that, they offer different and complementary perspectives in the study of coal and 
carbon intensive regions in transition. They jointly contribute to understanding the de/re-
territorialisation dynamics ongoing in the coal and carbon territory. 

The structure of the case study is mirrored in this report as Chapter 3 will deal with territorial change 
in the CCT; Chapter 4 with structural change in the LMA; and Chapter 5 with the clean energy 
transition in the PAR. 
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Box 1: The three units of analysis 

Following the structure of the case study, three units of analysis have been delineated in the 
Rhineland case as shown in Figure 1.  

Figure 1 – Case delineation 

The CCT has been defined as the twelve municipalities with three opencast mines (Garzweiler, 
Hambach and Inden), several lignite-fired power plants (e.g. Weisweiler, Neurath, Niederaussem) 
and few refineries (Fortuna, Frechen, Ville/Berrenrath) (see Table 11).a The identification of 
municipalities based on the selection criteria leads to a CCT consisting of six NUTS-3 regions 
(Rhein Kreis Neuss, Köln, Aachen, Düren, Rhein-Erft-Kreis, Heinsberg).b The Labour Market Area 
(LMA), relevant for the case study, consists of 14 German NUTS-3 regions. The key administrative 
units for the case study are Düsseldorf and Cologne, however with greater competence in regard 
to the coal transition, the state of North Rhine-Westphalia (NUTS-1) can be identified as the most 
important political-administrative region. 

According to §104b Basic Law, the federation may grant the states’ financial assistance for 
particularly important investments by the states and municipalities (associations of municipalities), 
which are i) necessary to avert a disturbance of the overall economic equilibrium, ii) equalise 
differing economic capacities within the federal territory, or iii) promote economic growth. The local 
government provides public utilities, such as gas and electricity. The majority of the funding for 
municipalities is provided by higher levels of government rather than from taxes raised and collected 
directly by themselves. 
a The selection criteria for municipalities are either to have an active opencast mine, to be located next to an 
opencast mine or to have lignite power plants with a combined installed net power capacity of at least 50 MW. 
b This delineation based on active lignite opencast mines and power plants differs slightly from the current 
political delineation proposed by the Coal Regions Investment Act (see §2 InvKG - Lignite mining areas). 
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2.2 Overview of the multidimensional analytic framework 

For studying the complex and multidimensional dynamics characterizing the processes of territory 
in transition, ENTRANCES embraces theoretical and methodological pluralism – a perspective in 
which the adoption of different scientific approaches is not considered as a problem but as an asset 
– as its research strategy and it relies on a process of knowledge integration (Isgren et al., 2017). In 
this regard, the project aimed at adopting multiple approaches without losing their distinctive 
ontological, epistemic, theoretical, and methodological features (Olsson & Jerneck, 2018). 
Therefore, a multidimensional analytic framework (MAF) was adopted. The multidimensional analytic 
framework is articulated in five components – each relying on a set of specific concepts and 
methodology – and three cross-cutting elements, as shown in Figure 2. It also shows how the 
components relate to the above-mentioned research foci and units of analysis. 

Figure 2 – Overview of the multidimensional analytic framework 

 

In the following subparagraphs, all the different components will be shortly described with their 
overall approach, the concepts and the methodology adopted. The two final sub-paragraphs will be 
dedicated respectively to a synoptic table, showing the main features of all the components together, 
and to the cross-cutting elements. 

2.2.1 Socio-cultural component 

Domain of enquiry 
The socio-cultural component relies on the assumption that a territory – even an informal one as the 
CCT – is a form of social organisation. The component maps whether and in which way the socio-
cultural changes associated with globalisation − such as migrations, technological advancement, 
financial flows, climate change, etc. − are provoking “stress” in the territorial organisation of the CCT. 
In this respect, the component interprets stress as a pressure to change for the territorial 
organisation, rather than as the psychological stress produced by socio-cultural factors. The 
component relies on a theory of the “stress-strain” element of social organisations (Bertrand, 1963), 
which is devised to analyse change and stability dynamics “in action” in a certain organisation, in our 
case in the CCT. The core of the theory is simple but insightful: when conflictual or contradictory 
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needs, ideas or processes arise, processes of disorganization take place inducing stress on the 
organisation which therefore necessitates some sort of adjustment. At the same time, the theory 
helps us in understanding the stability (or resiliency) of the territorial organisation as all the 
organisations can tolerate a certain amount of stress. The component identifies the social forces that 
are exercising pressure at the structural level, the resistance to change – i.e., conflicts or strains 
generated as a response –, as well as change and stability dynamics in the territorial organisation. 

Concepts 
Stress-strains. The theory is based on the articulation of the “stress-strain” pair. Stress is an element 
inherent to the social structure in a given institutional or organisational field that cannot be observed 
per se but manifests itself in “strains” of different types such as conflicts, tensions, ambivalences, 
etc. Therefore, the “strains” can also be interpreted as the manifestation of the stress in action at the 
structural level. 

Strain situation. This is the operational concept adopted for identifying and studying on an empirical 
base the stress-strain element in the CCT. Three main types of strain situations have been 
considered: situations of conflicts or disputes (both within and outside the territory), situations of 
impasses or contradictions, and situations of dependence and related uncertainty. The strain 
situations are therefore the unit of observation of this component.  

Stress vector. It can be defined as a social process that activates stress in the territorial organisation. 
Stress vectors (or stressors) vary over a wide range of characteristics: for their origins, which can be 
either from within or from outside; for intensity, as some pressure to change can be stronger than 
others; for the duration, as some stress-strain can be temporary or contingent while other can be 
long-lasting in society; for their direction, as each stress vector pushes the territory in a certain 
direction of change. 

Change, resistance to change and ambivalences. The dynamics of change, resistance to change 
and ambivalence in the CCT are described following four different dimensions of change: the 
territorial trajectory, by analysing continuities or ruptures; the territorial boundaries, by analysing the 
distinctiveness or alignments of the territory; the territorial governance by analysing endogenous or 
exogenous governance; by territorial symbols, analysing both territorial stigma and territorial myths. 

Methodology 
The analysis of stress-strain was based on a focus group mapping (or participatory mapping) of the 
strain situations in the CCT. The focus group was composed of local key informants who disclosed 
their local knowledge of the strain situations generated by a variety of globalisation-related factors. 
The data collected were transcribed and processed into a consistent set of strain situations. An 
analysis across all the mapped strain situations allowed us to identify stress vectors, recurring strains 
and change-stability dynamics characterising the CCT. 

2.2.2 Socio-psychological component 

Overall approach 
The socio-psychological component studies the socio-psychological impacts of the closure of coal 
mines and carbon intensive industrial units, i.e., the decarbonisation process, on the lives of 
individuals living in the CCT. The component moves under the assumption that the economic, social, 
and political uncertainties caused by the closure of mines and coal-based industrial units may be a 
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strong source of stress, uncertainty, and internal conflicts for the local population, as it not only 
constitutes an existential threat to their way of life and their primary source of livelihood but also it 
may turn out in a dissatisfactory relationship with the territory. The component investigates how place 
attachment is threatened by stress, uncertainties, and deprivation induced by the decarbonisation 
process, and what are the main coping strategies adopted by the citizens living in the different coal 
and carbon territories.  

Concepts 
Place attachment. The concept of place attachment has been used by scholars to understand the 
bonds humans share with the physical environment. Leveraging on an integrated model of place 
attachment (Raymond et al., 2010), the component articulates place attachment in four dimensions: 
a) place dependence, reflecting the functional dimension; b) place rootedness, reflecting the 
cognitive dimension; c) place identity, reflecting the symbolic dimension and d) social bondage, 
reflecting the emotional dimension. Resilience. The term resilience, in psychology, refers to positive 
adaptation in the face of stress or trauma (Luthar, Cicchetti & Becker, 2000). In the socio-
psychological component, the study of resilience is used for achieving a more comprehensive 
understanding of the response adopted by individuals to the challenges faced by the citizens more 
directly exposed to decarbonisation in the coal and carbon intensive regions in transition. EVLN 
approach. The possible coping strategies of citizens are identified in this component based on the 
“Exit, Voice, Loyalty, Neglect” (EVLN) theory, initially proposed by Hirschman (1970) to study 
responses to decline in firms, organisations, and states (EVLN theory). The theory affirms that when 
dissatisfaction is experienced in a relation – in our case in territorial belonging – there are a few 
possible and interrelated coping strategies from the individuals. 

The above-mentioned concepts have been organised in a single model composed of several factors, 
organised in different areas, marked with different colours in Figure 3. Starting on the left, Place 
Attachment and Decarbonisation factors reflect how the two joint processes of deterritorialisation 
and de-carbonisation are being perceived by the citizens inhabiting the CCT. On the opposite side 
of the picture, there are the outcomes, i.e., the dependent variables that the model tries to explain. 
In the centre, resilience acts as a “moderator” as individuals with high resilience are more able to 
cope positively with decarbonisation-induced stress. 

Figure 3 – Overview of the factors in the socio-psychological model 
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Methodology 
The socio-psychological component was surveyed through a structured self-report online 
questionnaire consisting of 90 items representing 17 socio-psychological constructs (i.e., the 
different factors of the above-mentioned model). Most of these items and latent constructs are taken 
from other studies, where different researchers have applied and tested them in different contexts. 
All the items have been assessed by the respondent using scales. 

2.2.3 Socio-economic component 

Domain of enquiry 
The socio-economic component focuses on structural change in the economy, i.e., the reallocation 
of economic activity across different economic sectors (Herrendorf, et al., 2014) and regions. 
Structural change can lead to a change in a region's economic, financial and demographic 
composition. The component is thus focused on a descriptive analysis of technological progress, 
demography, economic inequality, employment and economic activity based on various data 
sources over the last three decades. The socio-economic component focuses on the Labour Market 
Area but also relies on the other units of analysis as a reference and as a comparison. 

Concepts 
In the socio-economic component, ten different factors are taken into consideration. All the factors 
are investigated mainly from a quantitative perspective. The clean energy transition leads to 
structural change, which impacts the demography (C4-F01). Further, it has direct implications for the 
depletion of coal reserves (C4-F02), the expansion of alternative energy sources (C4-F03), direct 
employment and production (C4-F04) in the coal industry and carbon intensive industry, indirect 
employment and production (C4-F05) effects on other industries. Investments into the stock of 
capital (C4-F06) will respond to the regional economic development. Further, the clean energy 
transition can change economic inequality (C4-F07), energy security (C4-F08), technological 
progress (C4-F09) and migration patterns (C4-F10). 

Methodology 
For the socio-economic component, an extensive set of data was collected from national sources, 
mainly national statistical offices and Eurostat. 

2.2.4 Socio-political component 

Domain of enquiry 
The component analyses the narrative battles for the interpretation of decarbonisation and energy 
transition in the Political Administrative Region of the case study. The component identifies which 
are the actors that are forming different “constituencies”: the constituency designing the transition, 
the constituency coping with the transition, or opposing the transition. Through analysing the 
narratives of such actors, the component investigates how the constituencies understand the 
benefits and losses from the decarbonisation process. Finally, the component shows the inclusion 
and exclusion dynamics resulting from technological change in the region. 

Concepts 
The socio-political component relies on the theory of Technological Dramas (Pfaffenberger, 1992). 
This approach understands technological shifts − such as decarbonisation − as technological 
dramas, i.e., a narrative battle among different actors to determine the meaning and implications of 
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the technology. A technological drama is a discourse of technological “statements” and 
“counterstatements”, in which there are three recognisable processes: i) technological regularisation; 
ii) technological adjustment; iii) technological reconstitution. The three processes can be described 
as follows: 

■ technological regularisation, a design constituency tries to impose change, i.e., to appropriate 
the technological process so that its features implicitly embody the political aim of altering 
power relations 

■ technological adjustment, the impact constituency − the people who lose when a new 
technology is introduced or when a technological shift is ongoing − engage in strategies that 
try to compensate for the loss of social prestige or social power 

■ technological reconstitution, the impact constituency tries to reverse the meaning of the 
technology imposed through regularisation. Differently from technological adjustment 
strategies, the strategies related to technological reconstitution attack the foundation of 
technical regularisation, and activate a self-conscious “revolutionary” ideology aimed at 
producing a symbolic inversion and antisignification of the technological regularisation process. 

Methodology 
The socio-political component was based on a semantic analysis of public statements and 
counterstatements of different social actors about the energy transition and coal phase-out. The 
analysis was carried out at the level of the PAR and was focused on statements and 
counterstatements of key regional stakeholders in the public debate. 

2.2.5 Socio-ecological and technical component 

Domain of enquiry 
The socio-ecological component provides an overview of the capacity available in the case study 
region to shape its decarbonisation pathway. The focus on transformative capacity allows us to 
discern how far a region is actually able to deviate from its current (carbon intensive) path toward 
sustainable outcomes. 

Transformative capacity is understood in this context as an evolving collective ability to conceive of, 
prepare for, initiate and perform path-deviant change towards sustainability within and across the 
multiple complex systems that constitute the regional or urban area undergoing a clean energy 
transition (CET). As a systemic capacity, it is not attributable to any single actor but rather results 
from the interactions and orientations of multiple actors in the regional or urban economic 
development system involved in shaping its decarbonisation pathways. The diagnosis of 
transformative capacities thus enhances knowledge of key capacities hindering or facilitating 
purposeful transformation, ultimately permitting them to be addressed as part of capacity 
development activities. 

Concepts 
Transformative capacity is strongly influenced by the governance of the regional decarbonisation or 
clean energy transition in question. Three governance and agency components are critical to the 
ability of a regional development apparatus to foster the transformability of a system: the 
inclusiveness and multiformness of governance arrangements (C1); polycentric and socially 
embedded transformative leadership (C2); and the empowerment and autonomy of relevant 
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communities of practice (C3). These elements are preconditions for the transformability of a system: 
there needs to be connectivity and responsiveness built into governance, effective leadership able 
to bring people together around a vision, and actors empowered to experiment and innovate. These 
three attributes must be developed by stakeholders in capacity development processes to 
enhance their transformative potential, including enhancing understanding of the systems of which 
they are a part (C4), engaging in participatory visioning and alternative design scenarios (C5), 
experimenting with novel solutions to social needs (C6) and ensuring that these innovations can be 
embedded (C7). Ideally, this can be seen as a learning loop, where system(s) understanding helps 
inform visions and pathways, which in turn orient experimentation, with successful innovations being 
embedded and better system understanding resulting from this process. These processes should 
be fed back into governance through social learning (C8) as well as the effective involvement of 
actors at different scales (C9) and levels of agency (C10).2 

Methodology 
These components were assessed by way of mixed quantitative-qualitative interviews with various 
stakeholders engaged in the CET. The aim was to obtain and contrast differential stakeholder 
assessments of transformative capacities. A diverse set of stakeholders were interviewed, 
representing public, private, third and civil society actors. Respondents were asked to assess 
statements corresponding to each measure of transformative capacity according to whether and how 
much they agreed with or disagreed with the statements.3 They were then asked to elaborate their 
answers in open follow-up questions, which were subsequently transcribed, coded and analysed. 

2.2.6 Synopsis of the five components 

The features of the conceptual side of the Multidimensional Analytic Framework are summarised in 
the synoptic table reported in Table 1. 

                                                 
2 For full elaboration of transformative capacity and its components, please refer to Wolfram (2016, 2019) and 

Wolfram et al (2019). 
3 Possible responses were: 1 – completely disagree; 2 – somewhat disagree; 3 – neither agree nor disagree; 4 – 

somewhat agree; 5 – fully agree; don’t know. 

Table 1 – Synoptic table of the five components of the MAF 

Component Research 
focus Unit of analysis Domain of enquiry Unit of 

observation Methodology 

Socio-Cultural Territorial 
change 

Coal & carbon 
territory 

Stress strains in the territorial 
organisation Strain situations Focus group 

mapping 

Socio-
Psychological 

Territorial 
change 

Coal & carbon 
territory 

Place attachment, 
decarbonisation, resilience and 

coping 
Citizens Online survey 

Socio-Economic Structural 
change 

Labour-market 
area 

Change in the socio-economic 
structure 

The area as a 
whole 

Quantitative 
data collection 

Socio-Political 
The clean 

energy 
transition 

Political 
administrative 

region 

Narrative battles to determine 
the meaning and 

“appropriation” of the energy 
transition 

Statements & 
counterstatements Text research 

Socio-Ecological 
& Technical 

The clean 
energy 

transition 

Political 
administrative 

region 

Capacity available in the region 
to shape its decarbonisation 

pathway 

Multilevel system 
interaction 

Semi-
structured 
interviews 

 



D3.3 Rhineland Case Study Report 
 

14 

2.2.7 Cross-cutting elements 

The three cross-cutting elements of the Multidimensional Analytic Framework, i.e., challenges, 
coping strategies and gender, are nurtured and can be better understood in the light of each and all 
the components of the MAF. 

Challenge: In the case study we focus on the challenges faced by the CCT, i.e., from the perspective 
of the CCT. A challenge can be defined as composed of two elements: (i) a current situation (as the 
territory makes sense of it); (ii) the specific desired outcome(s) of a process intended to change that 
existing situation. Please note that a challenge is a social construct as the sense of the current 
situation only exists in a given social context (i) and that the outcome is desirable by the territory 
itself (ii). Depending on the state of awareness of the territory, the degree of clarity and definition of 
the challenges may vary a lot. In this respect, depending on the cases, the territorial challenge(s) 
may be rather vague or well structured (e.g. in the latter case also including indicators to assess the 
success in achieving the challenge). 

Coping strategy: A coping strategy is defined here as the strategy adopted to cope successfully 
with a territorial challenge. For each challenge, there can be several coping strategies. Depending 
on the case, two or more coping strategies may be coordinated with each other, but also in contrast 
and competition with each other. A coping strategy can be articulated in (i) a vision or orientation for 
the territory; (ii) a set of actions undertaken to fulfil the vision. 

Gender dimension: The gender dimension highlights how a challenge may affect differently men 
and women, and how gender differences might be relevant to the coping strategies adopted. 

2.3 Activities 

2.3.1 Desk research 

The case study started with a desk research activity. The desk research was aimed at (i) delineating 
the case study across its three units of analysis (CCT, PAR, LMA); (ii) collecting relevant dates and 
basic information on the region; (iii) collecting information needed for the implementation of the five 
components (including, inter alia, also a stakeholder analysis at the PAR level). The desk research 
allowed analysing of a wide set of sources, including documents and reports, available data sets, 
previous research and studies, policy documents and others. The results of the desk research have 
been collected in a State-of-the-Art Report. 

2.3.2 Focus groups (socio-cultural component) 

The socio-cultural component of the ENTRANCES project sought to gain information on the territorial 
stress induced by globalisation in the CCT. As “territorial stress” is not directly observable, following 
the socio-cultural component guidelines, the focus group aimed at mapping the “strain situations” 
(i.e., conflicts, impasses, etc.) and related impacts in the CCT by participation from community 
leaders, knowledge keepers, and memory keepers, combining a focus group methodology with a 
participatory mapping approach. 

Due to the pandemic situation in the area of research, and a preference to do the time-intensive 
focus group in person, participants had to be recruited during a rather short window of opportunity 



D3.3 Rhineland Case Study Report 
 

15 

in spring 2022. Finally, the focus group discussion took place with 5 participants on 19 April 2022 in 
Düsseldorf, the capital of North Rhine Westphalia. 

The group consisted of two women and three men and represented all three categories of 
stakeholders (community leaders, knowledge keepers, and memory keepers). They disposed of very 
specific information on the region, comprising representatives from big business, trade unions, 
educational networks, public administration, and association of women in rural areas. 

German translations were used to present the framework to participants. The focus group mapping 
was recorded and transcribed in order to identify and describe the strain situations analysed in 
Chapter 3.2. 

2.3.3 Survey data collection process (socio-psychological component) 

For the survey in Rhineland, we decided to opt for Computer-Assisted Telephone Interviews (CATI) 
for the questionnaire consisting of 90 items representing 17 socio-psychological constructs (see 
Table 19 in the Appendix). The main reason was to be able to generate a controlled random sample 
of the regional target population. Sampling for telephone surveys according to the so-called Gabler-
Häder design is considered best practice (Häder/Häder 2019). Regional telephone samples are 
based on the universe of landline numbers theoretically available. Compared to other sampling 
techniques, such as convenience samples, a random sample of regional landline phone numbers is 
one of the best ways to come as close as possible to an unbiased sample of the regional population. 
With the rising number of inhabitants exclusively using mobile phones, the regional population 
actually disposing of a landline telephone has become a slightly selective group with a certain age 
bias towards the elderly. 

Students of sociology were trained in order to conduct telephone interviews. The training also served 
as a pre-test on the viability of the survey in terms of the interview time required. Depending on the 
speed of the conversation, interviews took between 10 and 20 minutes. While the shorter interviews 
seemed to be fairly unproblematic, the longer ones indicated an increased risk of spontaneous 
terminations towards the end of the interview. At the same time, it was clear that interviewers could 
not determine the speed of the interview unilaterally. Therefore, we decided to alter the sequence of 
questions by moving the socio-demographic questions to the middle of the questionnaire in order to 
increase the chance to have socio-demographic information available even in cases of spontaneous 
termination of the interview. 

The survey in Rhineland was conducted between late August and late November 2021. We applied 
a two-step stratified sampling technique. We selected two towns in the CCT from which the sample 
was to be drawn based on their population size: Grevenbroich and Elsdorf (see Table 2). According 
to statistical conventions, these towns represent a rather large and a small medium-sized settlement, 
which is also indicative of the overall settlement structure of the affected CCT. The sample of 3,000 

Table 2 – Sample towns, numbers drawn, valid numbers and interviews conducted 
Sample towns Inhabitants 

(2019) 
Numbers drawn Valid numbers Surveys conducted 

Grevenbroich 
Elsdorf 

63,743 
21,807 

2,991 869 
(29.1%) 

71 
(8.2%) 

Sources: Destatis and ENTRANCES survey details for Rhineland CCT. 
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landline numbers was drawn upon our request by the GESIS – Leibniz-Institute for Social Sciences.4 
Since the telephone numbers were drawn from the universe of possible landline numbers, the list 
also contained invalid numbers that are actually not in use. From an overall sample of 2991 landline 
numbers, 29.1 % proved to be valid. From this net sample, it was possible to conduct 71 interviews, 
corresponding to a response rate of 8.2 %, a common value for telephone opinion polls in the last 
decade (Dutwin & Buskirk, 2021). However, only 68 survey interviews have been fully executed. 

2.3.4 Socio-economic data (socio-economic component) 

Socio-economic data has been collected from national sources, particularly the national statistical 
office and firm-level data. Furthermore, Eurostat data has been used to provide an overview of the 
region's economic, financial and demographic composition based on a descriptive analysis. Overall 
the period covered ranges from 1991 to 2021, and was focused on (i) extraction of fossil fuels; (ii) 
demographic data; (iii) economic data; (iv) public finance data. The data were collected for the three 
units of analysis, CCT, PAR, and LMA as well as for upper levels (NUTS-2 region), country and 
European levels. Sector-specific and region-specific peculiarities were located and processed. The 
data will be used further for comparative analysis as well as macroeconomic modelling and 
simulation. 

Data for the coal industry is published by Statistik der Kohlenwirtschaft e.V. and retrieved from 
corporate balance sheets of the local mining company RWE Power AG.5 Further, data for the 
installed capacity of power plants, the amount of electricity generated and the associated emissions 
are published by the Bundesnetzagentur6 and the Fraunhofer Institute for Solar Energy Systems7. 
Unemployment data is published by the Bundesagentur für Arbeit (BA).8 

The socio-economic analysis is limited by the insufficient data availability. In the future, more 
granular sector-specific data is required to improve the analysis and the derived policy implications. 
For instance, it is necessary to get access to the number of persons employed in the energy industry 
at the NUTS-3 level. So far, the official data only publishes employment and other economic 
indicators on the NUTS-3 level for the aggregate sector mining and utilities. Further, the share of 
renewable energy in total energy production and consumption on a regional level is not available 
yet. The income distribution among households in a region is unavailable on the NUTS-3 level. 
These data shortages limit the scope and potential of the analysis. 

                                                 
4 https://www.gesis.org/angebot/studien-planen-und-daten-erheben/stichproben/ziehung-telefonstichproben. 
5 Corporate balance sheets are published on the Unternehmensregister 

(https://www.unternehmensregister.de/ureg/`). 
6 https://www.bundesnetzagentur.de. 
7 https://energy-charts.info/?l=en&c=DE. 
8 In Germany, Arbeitslosigkeit and Erwerbslosigkeit are often used synonymously. It has become common practice 

within official statistics using the first when it comes to the register data of the Federal Employment Agency (BA), 
and using the second when figures are based on the concept by the International Labour Organization (ILO). The 
unemployment figures in line with the Code of Social Law (SGB) is obtained from the data provided by the 
employment agencies and the job centres, while the ILO employment statistics are based on sample surveys of the 
population. At the NUTS-3 level only data according to the SGB is available, i.e., BA figures (see Table 17 in the 
Appendix). https://www.arbeitsagentur.de/. 

https://www.gesis.org/angebot/studien-planen-und-daten-erheben/stichproben/ziehung-telefonstichproben
https://www.unternehmensregister.de/ureg/%60
https://www.bundesnetzagentur.de/
https://energy-charts.info/?l=en&c=DE
https://www.arbeitsagentur.de/
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2.3.5 Text analysis (socio-political component) 

Several sources for the text analysis have been investigated, covering the period from January 2015 
to December 2021 and analysed with MaxQDA. Figure 4 shows the different types of sources for 
the text analysis and the number of articles for each class. 

The sources can be described as follows: 

a) Strategies and official documents: For instance, in August 2020, the German Coal Phase-out Act 
came into force.9 It refers to the political decision to no longer use coal as a primary energy source 
for power generation. In particular, it regulates the end of coal-fired power generation in Germany 
by 2038. 

b) Programmes of the political parties, policy papers and statements of interest organisations, 
NGOs, and Trade Unions: We analysed the federal election programs in 2017 and 2021 of the 
major parties in Germany and, in particular, those in the PAR. Further, we analysed the regional 
election programs in North-Rhine Westphalia in 2017. 

c) The media: For a general overview, we used Google search to select the media sources in the 
first step. In a second step, we used Python software to extract metadata, such as title, date and 
publisher, from the website. Further, we downloaded the website and extracted the main text of 
the webpage. In the next step, the downloaded texts were analysed with Python to detect topics 
and to classify the different articles. Most of the articles on the topic were published in 2019 and 
2020. However, some of the articles mentioned in Google search have been behind paywalls. 
Articles behind paywalls are also considered in the analysis. On the one hand, newspapers 
usually leave a teaser of paid content. If the teaser already contains interesting content we 
considered it. By the end of 2021, 178 out of 598 digital publishers use paid content.10 Most of 
the newspapers use a hybrid model using free and paid content. To retrieve these texts, we made 
use of a commercial platform collecting newspaper reports for Germany called GENIOS11. 
Precisely, we used wiso12, a database that offers the largest German-language compilation of 
literature references and full texts on economics and social sciences that is available for academia 
and scientists. The database evaluates and indexes thousands of German and international 
publications with source references, keywords and summaries within this database.13 In 
Germany, multiple newspapers and other media outlets report about the coal phase-out and its 
implications for the different regions. Our analysis shows that nationwide newspapers (e.g. 
Handelsblatt, WELT, tagespiegel, Die Zeit) and regional newspapers (e.g. Aachener Zeitung, 
Kölner Stadtanzeiger, Rheinische Anzeigenblätter, etc.) published several articles on the topic. 
The increase of media attentiveness in 2019 and 2020 can be confirmed using this database. 
More than 22,000 articles were published in 2019, referring to the coal phase-out in the whole 
article text. Using Wiso/Genios, about 3,250 articles have been published, referring in particular 

                                                 
9 Gesetz zur Reduzierung und zur Beendigung der Kohleverstromung und zur Änderung weiterer Gesetze 

(Kohleausstiegsgesetz).https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=//*%5b@att
r_id=%27bgbl120s1818.pdf%27%5d#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl120s1818.pdf%27%5D__16
43211200083. 

10 https://www.bdzv.de/zeitungen-in-deutschland. 
11 https://www.genios.de/. 
12 https://www.wiso-net.de/login?targetUrl=%2Fdosearch. 
13 wiso covers more than 245 million articles published in daily or weekly newspapers. 

https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=//*%5b@attr_id=%27bgbl120s1818.pdf%27%5d#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl120s1818.pdf%27%5D__1643211200083
https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=//*%5b@attr_id=%27bgbl120s1818.pdf%27%5d#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl120s1818.pdf%27%5D__1643211200083
https://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&start=//*%5b@attr_id=%27bgbl120s1818.pdf%27%5d#__bgbl__%2F%2F*%5B%40attr_id%3D%27bgbl120s1818.pdf%27%5D__1643211200083
https://www.bdzv.de/zeitungen-in-deutschland
https://www.genios.de/
https://www.wiso-net.de/login?targetUrl=%2Fdosearch
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to North Rhine-Westphalia and about 830 referring to the Rhineland dealing with the coal phase-
out. 

Besides press media, Westdeutscher Rundfunk Köln (WDR; West German Broadcasting 
Cologne) is a German public-broadcasting institution based in the federal state of North Rhine-
Westphalia. It is headquartered in Cologne. WDR produces the regional television service and 
several regional radio and web channels. These sources are included in the analysis as well. 

d) Informal statements and postings have not been included in the text analysis. The analysis 
focuses on the public and policy debate regarding the coal phase-out. We exclude informal 
statements and postings, because of their low representativeness for the general public and policy 
debate. 

e) Social Media: There are no active Facebook groups with a local perspective on the coal phase-
out in Rhineland (as of 31.12.2021). Further, NGOs do not publish different content compared to 
official press releases. We excluded social media because it mainly reflects discussions inside 
different social sub-environments. 

Most articles refer to the general development concerning the coal phase-out in Germany at the 
national level, with some information at the regional level.14 Furthermore, we find a dominant 
representation of members of the federal government, followed by representatives of energy 
companies.15 

Figure 4 – Types of sources for text analysis 

 
Note: The number of articles used to analyse local discourse, narratives and field of power is shown for each source type. 

Source: own representation. 

                                                 
14 See Table 18 in the Appendix for the keyword selection used for the text analysis and their relevance in media for 

Germany. Figure 16 provides an overview on the frequency of codes. 
15 Both findings – the national focus and the government representation – confirm an earlier analysis by Osička et al 

(2020). 
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2.3.6 Semi-structured interviews (socio-ecological and technical component) 

Mixed quantitative-qualitative interviews with various stakeholders engaged in the CET were 
conducted. The aim was to obtain and contrast differential stakeholder assessments of regional 
transformative capacities. In a first step, stakeholders were selected to cover the categories of the 
public sector, private sector, civil society and third sector, i.e., trade unions and research. The main 
challenge of gaining access to the field was that civil society actors proved to be extremely difficult 
to reach. Out of 47 identified and contacted organisations, 12 stakeholders in Rhineland were 
interviewed, representing public, private, trade unions, higher education, science, non-governmental 
organisations, research institutions and civil society actors. Two of the interviewees were women. 
Respondents were asked to assess statements corresponding to each measure of transformative 
capacity.16 

The interviews were conducted online between 14 February and 8 March 2022 with an average 
duration of one hour. All interviews were conducted in German and interviewees were informed 
about the exclusively scientific and anonymized use of the interviews. With the respondents’ consent, 
interviews were recorded and transcribed afterwards. 

The questionnaire consisted of a combination of a set of standardized questions with answers to be 
provided on a five-point Likert scale and a set of open questions detailing the information provided 
by the standardized items. The German translation of the questionnaire was tested in the first 
interview. According to feedback from the interviewee, the introductory question was changed from 
focusing on the aims of the energy transition process to a focus on the hitherto trajectory of the 
energy transition. Furthermore, two seemingly redundant standardized questions were merged with 
other questions of very similar content (factors C4.1 and C4.2; C3.2 and C7.1).17 However, the open 
questions following upon the standardized items were retained. The questionnaire is available in 
Table 19 in the Appendix. 

2.3.7 Data reporting, interpretation and the case study report 

The broad set of research activities carried out for the development of the case study implied an 
extensive data processing and reporting activity. For each of the above-mentioned components, a 
short report describing the data collection procedure as well as a dataset were produced. This will 
allow making the data collected available to the public in the future in accordance with the FAIR 
principles. All the data collected have been interpreted by the case study team with two 
complementary approaches: through a component-focused interpretation (see Chapters 2-4); in the 
light of a holistic understanding of the case (see Chapter 5). The results of these interpretations are 
reported in the following chapters of this case study report. 

 

                                                 
16 Possible responses were: 1 – completely disagree; 2 – somewhat disagree; 3 – neither agree nor disagree; 4 – 

somewhat agree; 5 – fully agree; don’t know. 
17 Factors C4.1 and C4.2: How would you assess the level of understanding of interdependencies across socio-

economic, ecological, and technical aspects of the transition? How far do actors recognise these systemic 
interdependencies, in institutions, regulations, infrastructures, social values, etc., as potential obstacles to change? 
Factors C3.2 and C7.1: What level of support do actors and communities have to act autonomously for the energy 
transition? How much support is provided for stakeholders to enhance inclusion and participation, vision- and 
scenario-development, and experimentation? 
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3 Analysis of the coal and carbon territory 
3.1 Overview of the CCT region  

3.1.1 Historical development  

Lignite has been mined and used in the region since the 17th century. At the end of the 19th century, 
in the course of industrialisation, the lignite industry increasingly established itself in Germany. New 
excavation techniques and the invention of the steam engine made it possible to dig deeper and 
deeper into the earth, enabling large-scale mining of lignite and hard coal. Many small opencast 
mines disappeared from the landscape and gave way to larger opencast mines. Initially, the textile 
industry mainly used lignite. In 1892, the power plant Frechen started to produce electricity by 
burning lignite for a sugar manufacturing company. Until the beginning of the 20th century, lignite 
was of little importance for Germany's energy and fuel supply. The higher-quality hard coal was 
predominantly used. After World War I, Germany lost a sizeable part of its hard coal deposits. As a 
consequence, lignite became more attractive as an energy source. It initiated the construction of 
power plants using lignite to produce electricity. Until the German reunification, the Rhenish mining 
area was the most important lignite region in the Federal Republic of Germany. The power plants 
became ever larger and more powerful. 

The power plants in the Rhenish mining district are currently still an essential backbone of the 
security of supply in Germany. With the phase-out of coal in German electricity generation, their 
contribution will diminish in the future. 

With the Act to Reduce and End Coal-Fired Power Generation (Coal Phase-out Act aka KVBG), 
which became effective in 2020, the electricity generation from coal in Germany is to end by 2038 at 
the latest. This decision will significantly impact the Rhenish mining district, contributing to around 
half of Germany's lignite used for electricity generation. The RWE Power AG, which is the only lignite 
extractor in the CCT, does not see itself as a victim of structural change in the Rhenish mining district 
but actively helps to shape it. The RWE Group is now constructing and operating wind and solar 
farms and biomass plants in the mining district, ensuring that the region remains a vital energy 
location. 

As part of the district's plans, exploratory drilling plans exist at the Weisweiler site for 2021. Currently, 
projects are exploring geothermal heat for the regional district heating grid in collaboration with 
renowned partners from science and the relevant authorities. In addition, RWE Power AG is 
collaborating closely with opencast mining district initiatives and the Zukunftsagentur Rheinisches 
Revier18, an important promoter of regional development. At Niederaussem, a pilot plant scrubbing 
CO2 from flue gases produced by the neighbouring power plant unit is already in operation. It is part 
of the RWE Innovation Centre, with scientists and engineers working on synthetic fuels, phosphorous 
recovery and CO2 conversion. These projects of the RWE Power AG make an important contribution 
toward a successful energy transition and the future of the mining district.19 

                                                 
18 https://www.rheinisches-revier.de/. 
19 https://www.group.rwe/en/the-group/organisational-structure/rwe-power. 

https://www.rheinisches-revier.de/
https://www.group.rwe/en/the-group/organisational-structure/rwe-power
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A leading decision for the coal phase-out in Rhineland by the end of 2038 has been adopted by the 
North Rhine-Westphalian state government on 23 March 2021.20 The government of North-Rhine 
Westphalia set boundaries of opencast mines with the leading decision and provides e.g. 
perspectives with regard to adjustments in opencast mine planning and resettlements. 

3.1.2 Ecological and environmental situation 

Lignite in Germany is characterised by a relatively high water content of 48 to 60 %. Only 35 to 50 % 
are burnable material. Up to 16 % of the burnt raw lignite remains as ashes. The high content of 
water leads to a comparably low heating value of on average 2.5 MW thermal power per ton. The 
CO2 emission factor is the amount of CO2 that results from the transformation of a certain amount of 
chemical energy into heat within the combustion process. This factor is in the Rhineland with 410 
gram CO2 per kWh, twice as high as the emissions of natural gas (202 gram CO2 per kWh) and 15 % 
higher than that of hard coal with 342 gram CO2 per kWh. 

With the power plants Neurath, Niederaussem, Weisweiler and Frimmersdorf, almost half of the 
nationwide capacity of generating power from lignite was installed in the Rhenish mining area. In 
2017, both of the power plant units in Frimmersdorf served as a backup for potential electricity 
shortages, followed by two units of the plant in Niederaussem and an older unit of the power plant 
in Neurath. 

From a national perspective, 168 million tons of CO2 emissions in Germany accounted by the 
combustion of lignite in 2005. Since then, this number has been reduced to 150 million tons or 18 % 
of all greenhouse gases in 2018. Table 3 shows the emissions of each of the larger plants in the 
Rhenish mining area, indicating that Neurath is with 22.6 million tons of CO2, the biggest contributor 
to greenhouse gas emissions among the power plants. Overall, the share of Rhenish power plants 
to the national emissions caused by lignite remained constant (about 50 %). 

Lignite-fired power stations emit in addition to CO2 also a significant amount of air pollutants, among 
which the most important are mercury (Hg), nitrogen oxides (NOx), particulate matter (PM10) and 
sulphur oxides (SOx). All German lignite-fired power plants are equipped with emission control 
systems for dust and sulphur oxides. Table 4 depicts the emissions of each of the larger plants in 
the Rhineland, indicating that they contribute significantly to the air pollutant emissions in Germany. 
Together, those four plants are accountable for 21 % of the mercury emissions and 7 % of the sulphur 

                                                 
20 https://www.wirtschaft.nrw/sites/default/files/asset/document/leitentscheidung_2021_0.pdf. 

Table 3 – CO2 emissions of plants 
 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Neurath 18.0 17.9 16.8 18.0 17.9 16.9 19.6 31.2 33.3 32.4 32.1 31.3 29.9 32.2 22.6 
Nieder-
außem 29.7 27.4 31.3 24.9 26.3 28.1 28.6 27.9 29.5 27.2 27.3 24.8 27.2 25.9 18.4 

Weis-
weiler 20.6 18.8 19.7 21.4 19.0 19.7 19.2 20.0 18.7 16.9 18.1 18.7 18.9 16.8 13.3 

Frimmers-
dorf 17.6 19.3 19.6 18.6 16.8 14.3 15.2 9.0 4.3 4.4 4.8 4.4 3.5 0 0 

Note: Emission of plants > 200 MW in a million tonnes CO2. 

Sources: Öko-Institut, 2017; Energy Charts, 2022. 

https://www.wirtschaft.nrw/sites/default/files/asset/document/leitentscheidung_2021_0.pdf
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oxide emissions in Germany in 2014. The shares of nitrogen oxide and particulate matter are smaller 
as those are emitted mostly outside the energy industry.  

In order to run opencast mines, pumps are used to subside groundwater. Most of the water is guided 
into rivers or used as a coolant in the power plants. Through the subsidence, neighbouring 
municipalities and landscapes have to be supplied artificially with water, for example, regions north 
of the opencast mine Garzweiler. Furthermore, through chemical reactions of oxygen with pyrite, the 
soil of the mine acidifies and results in contamination with iron oxide. A further aspect of water 
management is the flooding of former excavation pits. As in the Rhineland, the overburden is used 
for filling older opencast mines; flooding will gain importance within the next couple of years. 
Following simulation by the Öko-Institut from 2017, about 45 % of the total Rhenish lignite mining 
area will be taken over by lakes.21 The larger the area of the pit to be flooded, the less the costs for 
agricultural and forestry recultivation, but at the same time, the slopes that have to be secured 
against landslides are higher, and evaporation losses that have to be replaced are getting bigger. 
For the flooding, infrastructure has to be established that needs to be operated for years. For the 
opencast mine Garzweiler, the provider RWE Power AG is currently planning a 24-km underground 
transport pipe that will be filling the mining pit lakes with water from the Rhine from 2030 onwards.22 
The flooding process will approximately take up to 40 years, and the lake is estimated to be usable 
by the middle of the century. The line also influences urban planning. 

Further, the share of installed capacity of renewables in North-Rhine Westphalia was about 36 % of 
the total installed capacity in 2021.23 In Germany, the share of renewable capacity is 60 %, and in 
the EU27, the share in 2020 was 50 %24. North Rhine-Westphalia is one of the interstate champions 
in Germany with regard to renewable energy. Both in the area of photovoltaics and installed capacity 
of wind turbines, it is ranked top 3 among the German states. 

                                                 
21 https://www.agora-energiewende.de/fileadmin/Projekte/2017/Deutsche_Braunkohlenwirtschaft/Agora_Die-

deutsche-Braunkohlenwirtschaft_WEB.pdf. 
22 https://www.bezreg-koeln.nrw.de/brk_internet/leistungen/abteilung03/32/braunkohlenplanung/ 

braunkohlenplaene/plan_garzweiler_zwei_rheinwassertransportleitung/textliche_darstellung.pdf. 
23 Bundesnetzagnetur Kraftwerksliste as of 31.05.2022 for installed capacities reported until 31.12.2021.  
24 Eurostat database acronym: NRG_INF_EPCRW. 

Table 4 – Air pollutants of power plants 
 Mercury Nitrogen Oxide Particulate Matter Sulphur Oxide 
Neurath 0.7 22,600 454 5,980 
Niederaussem 0.5 18,000 412 10,200 
Weisweiler 0.2 11,600 229 4,050 
Frimmersdorf 0.1 3,030 71 1490 
Total Energy Sector 6.0 298,731 10,404 220,899 
Germany 7.0 1,011,520 83,734 308,370 

Note: Power plants > 200 MW, 2014, in tons. The total energy sector includes emissions from fuel use in public power 
plants, district heating plants, refineries, coal mining power plants, coking plants and the other conversion sector (see 
Umweltbundesamt, 2016). 

Source: Öko-Institut, 2017. 

https://www.agora-energiewende.de/fileadmin/Projekte/2017/Deutsche_Braunkohlenwirtschaft/Agora_Die-deutsche-Braunkohlenwirtschaft_WEB.pdf
https://www.agora-energiewende.de/fileadmin/Projekte/2017/Deutsche_Braunkohlenwirtschaft/Agora_Die-deutsche-Braunkohlenwirtschaft_WEB.pdf
https://www.bezreg-koeln.nrw.de/brk_internet/leistungen/abteilung03/32/braunkohlenplanung/braunkohlenplaene/plan_garzweiler_zwei_rheinwassertransportleitung/textliche_darstellung.pdf
https://www.bezreg-koeln.nrw.de/brk_internet/leistungen/abteilung03/32/braunkohlenplanung/braunkohlenplaene/plan_garzweiler_zwei_rheinwassertransportleitung/textliche_darstellung.pdf
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3.2 Socio-cultural component 

The analysis of the socio-cultural component of the decarbonisation process in Rhineland rests on 
the analysis of a six-hour focus group discussion, which reflected strain situations from a historical 
and regional perspective. The analysis aims to check whether endogenous conflicts, exogenous 
conflicts, impasses or dependence burden the decarbonisation process or if they are contrarily 
resources for future development. 

3.2.1 Summary of results 

List of the strain situations mapped 
Table 5 provides an overview of the strain situations identified through the focus group. Overall, 20 
strain situations (indicated by ) were identified. Each strain situation is classified in relation to (a) 
type of the strain situation; (b) areas of change and related stress factors; (c) position in space; (d) 
position in time. Strain situations are situations of conflicts, tensions, contradictions and uncertainties 
related to the territory (Table 5). Five areas of change are distinguished in the ENTRANCES 
methodology: Financescapes, Technoscapes, Ethnoscapes, Ideoscapes and Naturescapes. Strain 
factors are understood as social processes that have the potential to activate stress. A certain strain 
situation may be connected with more than one factor. However, in Rhineland, only in very few stress 
situations second factors are listed. One strain situation could not be related to one of the predefined 
stress factors. The column "Time" shows the period when the strain situation occurred or the year in 
which the strain situation started if it is still ongoing. 

The distribution of the strain situation across these different classes and categories will be discussed 
in the following subparagraphs, while a short description of each strain situation is provided in the 
Appendix for the socio-cultural component. Very often, the situations identified referred to the 
Rhineland as a whole, and then the entire CCT is indicated as the geographical location in Table 5. 
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Distribution of the strain situation in the geographical map 
Of the 20 strain situations mapped, 16 (80 %) cannot be localised at a specific location as they are 
related to the whole Rhineland CCT area. These strain situations are represented in the upper left 
corner of the map below (see Figure 5). Most of the other strain situations are located basically at 
the geographical centre of the CCT, where lignite mining takes place. One is located at the southern 
border of the Rhineland. These "sited" strain situations are visualised in red on the map. It is 
important to note that the strain situations mapped mirror the knowledge of the key informants 

Table 5 – List of the strain situations mapped 
 Name Type Area Factors Geo Time 

1st 2nd 
1 Land market and agriculture External conflict Finance F-11  Entire CCT 2010 
2 The regional added value of RWE 

Power 
External conflict Finance F-13  Entire CCT 2019 

3 Downsizing of employment through 
early retirement and termination 
payment. 

External conflict Finance F-13  Entire CCT 2000 

4 Resettlement  Impasse Finance F-11 F-15 Entire CCT 1970s-
2020 

5 External conflicts of resettlement External conflict Finance F-11  Entire CCT 2015-
2018 

6 Insufficient funding of education  Uncertainty Finance F-10  Entire CCT 2020 
7 Definition of regional architecture for 

funds from Structural Strengthening 
Act Coal Regions 

Uncertainty Finance F-10  Entire CCT 2020 

8 Perceived non-transparency of 
regional fund allocation 

Impasse Finance F-10  Entire CCT 2020 

9 Competition for funds Internal conflict Finance F-10  Entire CCT 2020 
10 Poor internet  Impasse Techno F-16  Euskirchen 2000 
11 Definition of regional technology 

profile 
Impasse Techno -  Entire CCT 2022 

12 Connection between real and virtual 
reality 

Impasse Techno F-16  Entire CCT 2022 

13 Emigration of youth Impasse Ethno F-01 F-13 Entire CCT 2015 
14 Labour leasing and occupational 

accidents  
Impasse Ethno F-13 F-03 Entire CCT 2012-

2016 
15 Tourism as a current strategy will 

work out only in the distant future 
Uncertainty Ethno F-04 F-10 Garzweiler, 

Hambach, 
Inden 

2022 
(2060) 

16 Suburbanisation and competition for 
building sites 

Internal conflict Ethno F-03 F-11 Düren district, 
Titz 

2015 

17 Ecological activism  External conflict Ideo F-15  Entire CCT 2012-
2022 

18 Ecological populism External conflict Ideo F-06 F-15 Entire CCT 2013-
2018 

19 Symbolic devalorisation of miners Uncertainty Ideo F-06 F-15 Entire CCT 2015 
20 Water scarcity in the region  External conflict Nature F-18  Entire CCT 2015 

Note: The factors refer to the socio-cultural factors, dynamics and patterns identified by the ENTRANCES project in 
Deliverable 1.2. The symbol  stands for strain situations. 

Source: ENTRANCES Focus Group Discussion. 
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involved, selected as "local leaders/knowledge keepers/memory keepers" for the whole area. It is 
likely (if not sure) that further strain situations – if searched – can be found for each town or place in 
the area with relevance to that specific community. 

Figure 5 – Distribution of the strain situations in the geographical map 

 
Note: The numbers represent a strain situation and are reported in Table 5. Strain situations which are not allocated to a 
specific place in the CCT are presented at the upper left corner of the map. 

Source: ENTRANCES Focus Group Discussion. 

Distribution of the strain situations in the time map 
Table 6 shows the starting year of the strain situations mapped, and the duration of the strain 
situation. The table shows that except for strain situation 4 (“Resettlement”), all the strain situations 
started in phases 3 and 4. Of all the strain situations mapped, only five can be considered over, while 
all the others are still present in the CCT. Interestingly enough, some of the ongoing strain situations 
have lasted for more than five years. Most if not all of the ongoing strain situations are connected to 
the coal phase-out. 
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3.2.2 Interpretation 

i) Stress vectors 
For each of the factors considered in the research – which identifies a class of possible stressors in 
the territory –, a set of specific stress vectors – i.e., actual change process producing stress in the 
territory – can be identified by analysing the mapped strain situations. While the strain situations 

Table 6 – Strain situations over time 
Years Phase Year and strain situation Duration 

(years) 
1945 to mid-1970s Economic miracle - - 
mid-1970s to 1990s Oil crises and expansion 

of national energy supply 
1970-2020: Resettlement(4) 50 

2000s to 2014 Stable times 2000:Downsizing of employment through 
early retirement and termination payment 
(3) 

ongoing 

2000: Poor internet (10)  
2010: Land market and agriculture (1) ongoing 

2012-2016: Labour leasing and 
occupational accidents (14) 

4 

2012-2022: Ecological activism (17) 10 

2013-2018: Ecological populism (18) 6 

2015 to 2022 Steps towards a clean 
energy transition 

2015-2018: External conflicts of resettlement 
(5)  

4 

2015: Emigration of youth (13)  ongoing 
2015: Suburbanization and competition for 
building sites (16)  

ongoing 

2015: Symbolic devalorisation of miners and 
power plant workers (19)  

ongoing 

2015: Water scarcity in the region (20) ongoing 
2019: Regional added value of RWE Power 
(2) 

ongoing 

2020: Insufficient funding for education and 
training (6) 

ongoing 

2020: Definition of regional architecture for 
funds from Structural Strengthening Act 
Coal Regions (7) 

ongoing 

2020: Perceived non-transparency of 
regional fund allocation (8) 

ongoing 

2020: Competition for funds (9) ongoing 
2022: Definition of a regional technology 
profile (11) 

ongoing 

2022: Connection between real and virtual 
reality (12) 

ongoing 

2022-2060: Tourism as a current strategy 
will work out only in the distant future (15) 

ongoing 

Note: The symbol  represents strain situations. 

Source: ENTRANCES Focus Group Discussion. 
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have been represented using the “strain” symbol (), the stress vectors will be coded in progressive 
order and marked using another special symbol (). 

■ Exogenous private investments. The mapping showed that exogenous private investments 
are an important stress factor in the CCT. In this respect, two stress vectors have been 
identified. Resettlement (1): Resettlement projects create impasses among the dwellers in 
the affected communities (4). Furthermore, these projects in combination with deforestation 
have become a public issue of national attention (5). Land usage and quality (2): There is 
a relative scarcity of land in the territory. Since it is a densely populated area, there is 
competition between mining, commercial development projects, agriculture and 
suburbanisation. The lignite mining company active in the region buys land in order to be able 
to compensate those who have to resettle, an activity that goes back for decades. On top of 
the somewhat artificial demand created by RWE, additional demand was created by the low-
interest rate monetary policy of central banks. On the one hand, this lead to rising land prices, 
and on the other hand farmers might be compensated with soils of minor quality (1). This 
affects Rhineland in particular because of the extremely high quality of soil. In addition, rising 
real estate prices in cities (especially Düsseldorf and Cologne) create further incentives for 
suburbanisation (16). 

■ Public transfers and subsidies. Federal and state funds to support the structural change in 
the region lead to conflicts regarding the use of money. A stress vector is related to 
uncertainties related to transfers aimed to support the local economy (3). Several regional 
uncertainties result from the funding decision-making process, such as topics and criteria for 
subsidies, defining eligible territories, assuring the participation of relevant stakeholders, and 
accounting for different resources of the eligible addressee (7). Furthermore, perceived non-
transparency of regional fund allocation and competition generates conflicts (8, 9). It is 
argued that funding future potentials such as education and tourism is rather limited or not 
directly addressed today (6,15). 

■ Migration. Migration flows (4) are manifold: First, the emigration of youth from the 
municipalities directly neighbouring the open-pit mines is supported by a dense landscape of 
higher education institutions and attractive jobs also in the larger Rhineland (13). Hence, 
youth outmigration from rural municipalities is a consequence of educational opportunities and 
will be further intensified by the coal phase-out. Second, labour leasing in lignite mines and 
coal power plants, which was facilitated by international immigration, lead to conflicts between 
the core workforce and contracted workers and even contributed to an increasing likelihood of 
occupational accidents (14). Finally, rising real estate prices in cities (especially Düsseldorf 
and Cologne) create incentives for suburbanisation and migration to the more rural 
municipalities of the CCT, a trend that has increased since around 2015 (16). 

■ Disinvestment. One of the key factors producing stress in the CCT is the disinvestment in the 
territory (5). Already before the coal phase-out act was implemented, RWE already started 
20 years ago to reduce employment through early retirement and termination payment (3). 
In this regard, miners and power plant workers have come to feel that their contributions to 
society are being misrepresented (19). Further, it is expected that also the output of other 
businesses related to the RWE’s mining and resettlement activities will be reduced, and, hence, 
regional gross value added will decrease in the near future (2). 
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■ Global environmentalism. An important stress vector that can be identified through the 
analysis of the strain situations is ecological populism and activism (17,18). Environmental 
protests and reactions by the state created a political culture of polarisation (6), which is hard 
to bridge. However, with the Coal Phase-Out Act and the Structural Strengthening Act for Coal 
Regions, chances for more constructive dialogue between stakeholders will be possible in the 
future. According to this view, lignite mining was not being crowded out by a competing 
alternative technology or for economic reasons. Instead, a political decision had been made 
while the required alternative sources of energy were not in place yet.  

■ Digital divide. The digitisation of the economy, production processes and social life reveal 
disadvantages for firms and the population in the region (7). Weak internet infrastructure in 
some subregions has been known, but not remedied by local actors (10). Further, the 
COVID-19 pandemic with an increase in remote work showed that new connections between 
physical and virtual reality would be needed. However, the region is still not prepared to create 
these connections in a strategic way related to production processes (12). 

■ Global warming. Global warming, as well as mining interventions and recultivation, have 
reduced the level of groundwater, a problem that will be even aggravated in the future. The 
scarcity of water in the region has become under increasing stress in the past years and will 
also create external conflicts in the future (8). A significant lowering of the groundwater level 
is observable (20). When mining stops, the water will come back and form lakes. However, 
this process will have to be complemented by additional water being extracted from the Rhine 
through a pipeline that will be built from 2025 onwards. However, a lowered level of Rhine 
would also undermine shipping on the river. 

ii) Stress-strain 
Conflict and disputes. The analysis of the strain situations allows us to single out a set of recurring 
conflicts within the CCT. The first type of recurring conflict refers to the land use, either for 
resettlement (1) or suburbanisation (16). With regard to resettlement, the Hambach Forest and 
the villages around became symbols of national visibility (5). Very much related to this conflict are 
ecological activism and populism (18,19). They have been a major site for regional conflicts 
during the last seven years and are indicative of a political cleavage between economic and 
ecological interests in the region that the “Coal Commission” has strived to bridge by proposing 
compensation funds. Finally, a relatively new source of conflict refers to the competition for regional 
economic development funds (9). 

Impasses and contradictions. Impasses mapped in the participatory research are related to the 
resettlement (4), perceived non-transparency of regional fund allocation (8) and the emigration 
of youth (13). 

Dependence and uncertainties. Through the analysis of the strain situations, we have identified 
different forms of stress by dependence and uncertainty. The CCT is deeply dependent on national 
and EU decisions concerning the energy transition. This form of territorial dependence and 
vulnerability was made obvious by the decision to phase out coal, especially for funding (6,7). 
Tourism as a future sector for the CCT was also mentioned (15). In addition, the Russian invasion 
of Ukraine in 2022 unveiled the hidden dependency on oil and gas from Russia and the very recent 
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discussion about a possible prolongation of lignite extraction and the importance of lignite mining in 
Rhineland (19). 

Strategies for coping with territorial stress. As a consequence of the funding scheme to support 
the regional structural change from the coal phase-out, the dependence of the Rhineland on external 
funding increased. However, money also catalysed several regional activities of coordination and 
strategy formation. One of the most visible examples is the establishment of the Zukunftsagentur 
Rheinisches Revier, the agency that administers these funds and strives to coordinate these 
activities. Furthermore, the formulation of the Economic and Structural Programme for the Rhenish 
coalfield represents the attempt to develop a new technological profile for the region that will be 
sustainable during the coming decades. As one participant mentioned, a challenge is that the 
Programme is formulated in rather broad terms in order to be inclusive, whereas it ought to be more 
narrowly focused on unfolding a guiding function for regional actors. 

iii) Change, resistance to change, and ambivalence  
The analysis of the strain situations and the complementary information collected about the CCT 
allowed us to describe some key dynamics of change, resistance to change and ambivalence in the 
territorial organisation of the CCT. Such dynamics are shortly described below:  

a. Territorial trajectory: between continuity and rupture.  
For the CCT, the coal phase-out is a historic step and a huge challenge. The political motivation 
for the phase-out of lignite mining went hand in hand with a programme of regional structural 
development creating a remarkable framework for planning. The focus is on expanding renewable 
sources and infrastructure, protecting the security of supply, keeping electricity prices affordable, 
helping businesses to stay competitive, boosting the hydrogen sector and making a success of 
what is called ‘heating transition’. The mining region itself is surrounded by dynamic 
agglomerations, higher education institutions and world-class science centres.  

b. Territorial boundaries: between distinctiveness and alignment.  
The research has shown how the distinctive feature of the region – lignite extraction and usage for 
energy production – is under threat since the Coal Phase-out Act. Becoming a distinct area of 
recreation at newly created lakes in old open-cast mines is a long and uncertain process. Hence, 
it is rather the damage done to the landscape that will coin the regional image for some decades. 

c. Territorial governance: between endogenous and exogenous. 
The political administration of the Rhineland remained unchanged. However, an important dynamic 
of territorial governance is related to the shift in the capacity to steer the territorial development by 
the key actors of the territory. Formerly, many regional developments were decided upon in a 
democratically embedded corporatist arrangement of political and large economic actors. With the 
new funding programme, new local actors can apply for funding through various programmes, but 
the decision about the approval of different projects is made by the state of North-Rhine 
Westphalia. At the same time, large economic actors, such as RWE, reorient their economic 
activities to new fields, which are partially located outside the region. 

d. Territorial symbols: between myth and stigma.  
The Rhineland does not seem to be affected by a territorial stigma. At the moment, regional history 
is perceived as a narrative of loss. Lignite mining has coined the regional landscape as well as the 
identity of the region. It has significantly contributed to its wealth. At the same time, different from 
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the Ruhr region, Rhineland is not exclusively associated with mining, especially from an external 
point of view.  

3.2.3 Gender dimension 

Although men and women contributed to the focus group, no impacts that were different for men and 
women were described by participants. However, it can be assumed that youth outmigration 
especially will be more pronounced for women than for men since segregated labour markets are 
more favourable for women in urban areas. Furthermore, the devalorisation of miners and power 
plant workers as well as the loss of economic power through the coal phase-out is likely to affect 
men more than women due to largely segregated labour markets in these industries.  

3.3 Socio-psychological component  

The transformation of the energy system and the decarbonisation process are expected to have a 
noticeable impact on the socio-psychological wellbeing of the inhabitants of coal and carbon 
intensive regions across Europe. In this component, we have measured the long-term and short-
term impacts of the decarbonisation process on the socio-psychological wellbeing of the people and 
de/re-territorialisation of the affected regions. It can provide crucial support to policymakers and 
investors, helping them to make informed decisions on immediate and appropriate measures and 
actions to retain the population and maintain the demographic, social and economic configuration of 
these regions while achieving a sufficient level of decarbonisation in the coming decades. 

Our main objective is to measure socio-psychological stress in the general population of the 
territories more directly challenged by the ongoing decarbonisation process, conventionally referred 
to in the project as the Coal and Carbon Territory (CCT). Through a quantitative survey, the project 
aims at creating new knowledge about the impact of different decarbonisation policies implemented 
in the CCT on people’s socio-psychological well-being and their coping strategies to deal with this 
transition. 

3.3.1 Summary of results 

Socio-demographic profile of respondents  
Analysing the socio-demographic structure of the sample of 68 respondents first, we can see that 
the gender balance is quite evenly distributed with a slightly higher share of female respondents. 
The age of persons surveyed is higher than in the target population. More than 55 % belong to the 
age group of 46-65 years (Table 7); the average age is at 59.4 years, which is around 15 years 
higher than the average in the sample towns. Among the respondents, 61.8 % dispose of 
professional education as their highest leaving certificate, 27.9 % achieved a university degree, 8.8 % 
accomplished primary education and 1.5 % secondary education (Abitur). The category of primary 
education includes persons without leaving certificates as well as those with leaving certificates of 
basic-track and intermediate-track schools. The high share of respondents with professional 
education reflects on the one hand the strong tradition of dual vocational training and education 
typical for the German economy. On the other hand, it is attributable to the fact that many 
respondents acquired their formal education during a period when access was factually still quite 
restricted (Mitterle & Stock 2021). Furthermore, the high share of professional education is probably 
also a reflection of the economic profile of the region. 
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The majority of interviewees (39.7 %) were retired, 23.5 % were employed in services, 20.6 % were 
employed in public services, and 14.7 % worked in industry (Table 7). 5.9 % of the interviewees 
worked in the coal industry at the time of the interview whereas 10.3 % worked in the coal industry 
in the past. Both shares are higher than the average employment share of the mining industries in 
Rhineland. 

Among the respondents 70.6 % are married, 14.7 % are widowed, 7.35 % have never been married 
and 7.4 % have been divorced or separated. Most of the respondents live without dependent persons 
in their households (73.5 %), whereas 26.5 % live with dependent persons (less than 16 or above 65 
years old). 

Most respondents were born in the region (57.4 %), 36.8 % of interviewees were born in a different 
region of Germany and only 5.6 % were born outside of Germany. The latter value is lower than the 
respective share at the national level. The great majority of the interviewees (89.7 %) have lived in 
the region for more than 20 years. 

Table 7 – Socio-demographic profile of respondents 
Sample Size 68 Complete cases 

Gender Males (33, 48.5%) Females (35, 51.5%) 
Age 18-30 

(1, 1.0%) 
31-45 

(9, 13.2%) 
46-65 

(38, 55.9%) 
65+ 

(20, 29.4%) 
Education Primary 

(6, 8.8%) 
Secondary 
(1, 1.5%) 

University 
(19, 27.9%) 

Professional 
(42, 61.8%) 

Occupation Industry 
(10, 14.7%) 

Agriculture 
(0, 0%) 

Services 
(16, 

23.5%) 

Public 
Servants 

(14, 
20.6%) 

Unemployed 
(0, 0%) 

Retired 
(27, 

39.7%) 

Inactive 
(1, 

1.5%) 

Work in 
Coal Ind. 

Yes 
(4, 5.9%) 

No 
(64, 94.8%) 

Worked in 
Coal Ind. 

Yes 
(7, 10.3%) 

No 
(61, 89.7%) 

Marital 
Status 

Never 
Married 

(5, 7.3%) 

With Partner 
(0, 0%) 

Married 
(48, 70.6%) 

Divorced/ Sep. 
(5, 7.4%) 

Widowed 
(10, 14.7%) 

Living with 
dependents 

Yes 
(18, 26.5%) 

No 
(50, 73.5%) 

Nativity Born in Rhineland 
(39, 57.4%) 

Born in another 
province 

(25, 36.8%) 

Born outside country 
(4, 5.6%) 

Duration of 
Stay 

6-10 years (3, 4.4%) 11-20 years (4, 5.9%) 20+ years 
(61, 89.7%) 

Note: Number and corresponding proportion are provided. Rounding ensures that the numbers add up to 100 % in each 
row.  

Source: ENTRANCES survey data. 
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3.3.2 Interpretation 

Correlation among different factors related to the socio-psychological component 
In the Rhenish CCT, we found a strong positive correlation between different elements of place 
attachment, especially Place Identity and Place Rootedness (Figure 6). Similarly, we found a strong 
positive correlation between the factors Optimism and Resilience, as well as perceived fairness and 
support. The Optimism factor has a positive correlation with the Life Satisfaction factor, indicating 
that individuals with higher levels of optimism also have higher scores on life satisfaction. In terms 
of coping strategies, there is a strong negative correlation between the factors Support and 
Resistance to Protest. This is evident because if a person supports the decarbonisation process, 
they are unlikely to engage in resistance and protest activities. Similarly, there is a strong negative 
correlation between the Perceived Fairness and Resistance Protest factors.  

Figure 6 – Correlation among different factors related to the socio-psychological 
component 

 
Note: Pearson's pairwise correlation is used to identify groups of highly correlated factors. It is used to select the factor so 
that our model can have the highest predictive power using as few factors as possible. 

Source: ENTRANCES survey data. 

Mean score with standard deviations for all constructs 
Results show that respondents have a fairly strong place attachment, in particular with regard to 
place identity, place rootedness and social bonding. At the same time place dependence is at an 
intermediate level. 
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Respondents tend to agree or strongly agree with statements measuring resilience and are fairly 
optimistic about their future. Decarbonisation impacts are overall perceived at an intermediate level. 
Most disagreement is with regard to perceived fairness of the process.  

Respondents exhibit a fairly low intention to relocate and also little ambition for personal reinvention, 
which corresponds with a strong place identity and a slight optimism about their economic future. 
Further, it is also a consequence of the relatively high share of elderly participants. 

Asking respondents about their support for the decarbonisation process resulted in a higher variance 
in responses compared to other constructs. Although none of the interviewees was involved in an 
organization protesting against the decarbonisation process, items measuring the factor resistance 
and protest seem to display more ambivalence than other item batteries of this survey. Hence, with 
respect to these questions, a more thorough analysis could be fruitful. The items measuring for 
submission of respondents are seemingly not appropriate to track that construct due to a very low 
value of Cronbach’s Alpha. Overall, the life satisfaction of interviewees seems to be relatively high. 

Table 8 – Mean score and standard deviations for all factors 

Factors/ Latent 
constructs Sub constructs Mean score Standard 

deviation Cronbach’s 
Alpha 

Place Attachment 
Place Identity 4.19 1.12 0.94 

Place Dependence 2.57 1.20 0.92 

Place Rootedness 4.26 0.56 0.65 

Social Bonding 3.79 1.15 0.75 

Moderators Resilience  4.37 0.50 0.83 

Optimism  4.37 0.53 0.72 

Decarbonisation 
Impacts 

Perceived Stress 2.36 0.66 0.92 

Perceived Fairness 2.89 0.97 0.79 

Economic Hardship 2.02 0.78 0.91 

Economic Optimism 2.43 0.98 0.83 

Nostalgia 2.51 0.86 0.87 

Coping Strategies 

Intention to relocate 1.76 1.01 0.85 

Personal reinvention 1.77 0.84 0.80 

Support 3.65 1.23 0.90 

Resistance and Protest 2.39 1.08 0.86 

Submission 2.40 1.02 0.47 

Life Satisfaction   4.07 0.69 0.85 

Note: The factor mean is the average of all respondents' scores for each construct. A mean score close to 5 shows a 
higher value for all constructs, and a mean score close to 1 shows a lower value for all constructs. Cronbachs’ Alpha 
provides a measure of the internal consistency of a test or scale indicate (Cronbach, 1951); it is expressed as a number 
between 0 and 1. Internal consistency describes the extent to which all the items in a test measure the same concept or 
construct and, hence, it is connected to the inter-relatedness of the items within the test. The alpha score below 0.7 is not 
acceptable.  

Source: ENTRANCES survey data. 
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Regional differences in mean scores for different factors 
In general, the Rhenish CCT does not seem to deviate substantially from the other regions in the 
ENTRANCES project. However, three factors stand out: Place rootedness is higher than in other 
regions, life satisfaction is also higher and economic hardship is lower than in other regions. 

3.3.3 Gender dimension 

Gender is one of the important dimensions of our study. However, no factor is rated by men and 
women differently in a statistically significant way. The only factor coming close to conventional 
confidence intervals for statistical significance is Perceived Stress. For that factor, women have 
somewhat higher scores than men. 

Table 9 – Z score and STEN for all factors  

Factors/Latent constructs Sub constructs Z-score STEN 

Place Attachment 

Place Identity 0.01 5.52 

Place Dependence -0.68 4.14 

Place Rootedness 0.95 7.40 

Social Bonding 0.40 6.30 

Moderators 
Resilience  NA NA 

Optimism  NA NA 

Decarbonisation Impacts 

Perceived Stress -0.41 4.68 

Perceived Fairness 0.04 5.58 

Economic Hardship -1.32 2.86 

Economic Optimism -0.30 4.90 

Nostalgia -0.45 4.60 

Coping Strategies 

Intention to Relocate -0.47 4.56 

Personal Reinvention -0.64 4.22 

Support 0.46 6.42 

Resistance and Protest -0.33 4.84 

Submission 0.05 5.60 

Life Satisfaction   0.94 7.38 

Note: The Z-score indicates how far from the mean a data point is, more technically it is a measure of how many standard 
deviations below or above the population mean a raw score is. The STEN scores (Standard Ten) show results using a 
simple standardized scale from 1 to 10 that has a normal distribution. They have a mean of 5.5 and a standard deviation 
of 2 and are then rounded to the nearest integer. STEN scores below 4 (which should be interpreted as low compared to 
the case studies as a whole) and above 6 (the high scores) are highlighted in bold. All STEN scores around 5 show that 
the case study is not very different from the other ENTRANCES case studies. 

Source: ENTRANCES survey data. 
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3.4 Conclusion 

Socio-cultural and socio-psychological dimensions of the decarbonisation process have been 
analysed at the CCT level. Local knowledge by key stakeholders is used to identify the stress-strain 
situation. The analysis of the focus group across all the mapped strain situations allowed us to 
identify stress vectors, recurring strains and change-stability dynamics characterising the Rhenish 
CCT. Situations can be allocated to financecapes, technoscape, ethnoscape, ideoscape or multiple 
areas. The main impacts refer to i) relative scarcity of land with competition between mining, 
commercial development projects, agriculture and suburbanisation, ii) relative scarcity of water due 
to global warming, as well as mining interventions and recultivation, iii) polarisation of political culture 
with environmental protests and reactions by the state, iv) devalorisation of miners and power plant 
workers, v) critical view of the gap between energy policy aims and their implementation, in particular 
with lagging viable sources of renewables and vi) youth outmigration as a consequence of 
educational expansion and disinvestment in mining. Overall, no cultural gender-differentiated 
impacts have been identified. According to the focus group statements, the region aims to remain 

Table 10 – Gender differences in mean score for all constructs 

Factors/ Latent 
constructs Sub constructs Mean score T-test 

(df 504) p-
values Men Women 

Place Attachment 
Place Identity 4.36 4.04 1.225 0.23 

Place Dependence 2.41 2.72 -1.073 0.29 

Place Rootedness 4.24 4.27 -0.24 0.81 

Social Bonding 3.73 3.84 -0.416 0.68 

Moderators Resilience  4.32 4.41 -0.716 0.48 

Optimism  4.39 4.34 0.428 0.67 

Decarbonisation 
Impacts 

Perceived Stress 2.21 2.50 -1.813 0.07 

Perceived Fairness 2.80 2.98 -0.778 0.44 

Economic Hardship 2.13 1.93 1.073 0.29 

Economic Optimism 2.35 2.51 -0.694 0.49 

Nostalgia 2.55 2.48 0.358 0.72 

Coping Strategies 

Intention to Relocate 1.65 1.86 -0.847 0.40 

Personal Reinvention 1.66 1.89 -1.120 0.27 

Support 3.61 3.70 -0.313 0.76 

Resistance and Protest 2.48 2.30 0.674 0.50 

Submission 3.32 3.49 -0.668 0.51 

Life Satisfaction Life Satisfaction 4.06 4.09 -0.218 0.83 

Note: Mean score indicates the mean score for all constructs for both sexes. Mean score close to 5 shows a higher value 
for all constructs and mean score close to 1 shows a lower value for all constructs. A p-value less than or equal to 0.05 is 
statistically significant. 

Source: ENTRANCES survey data. 
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an innovative centre of business and industry while being well-prepared to translate the EU Green 
Deal into concrete projects and to contribute to climate protection on a global scale. 

The transformation of the energy system and the decarbonisation process are expected to have a 
noticeable impact on the socio-psychological well-being of the inhabitants of the CCT. The socio-
psychological component evaluates regional place attachment, resilience and optimism, 
decarbonisation impacts, coping strategies and life satisfaction based on 68 survey responses. With 
regard to how populations affected by the structural transformation of their region perceive the entire 
process, the factors of Place Rootedness and Life Satisfaction are remarkably high in Rhineland. At 
the same time, respondents perceive low economic hardship and perceive the overall process as 
being quite fair (at least it is around the average of all the regions analysed in ENTRANCES). 
Compared to the other German regions, the perception of fairness is similar in Lusatia but slightly 
lower in the Central German region. A hypothesis could be that national redistribution policies have 
contributed to the perception of low economic hardship and intermediate perception of fairness. 
However, a competing hypothesis could be developed from specific features of the regions 
themselves. Rhineland, for example, disposes of a good standard of living in terms of available 
infrastructure and average life satisfaction.  
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4 The socio-economic situation 
4.1 Introduction to the socio-economic situation 

This chapter provides an overview of the socio-economic situation of the region. Important factors 
for economic development are population dynamics, labour force, capital stock and technological 
progress. 

The socio-economic component focuses on structural change in the economy, i.e., the reallocation 
of economic activity across different economic sectors and regions. Structural change can lead to a 
change in a region's economic, financial and demographic composition. This report provides a 
descriptive analysis of technological progress, demography, economic inequality, employment and 
economic activity based on various data sources. We refer to the three different delineations of the 
region, namely the Coal Carbon Territory (CCT), Labour Market Area (LMA) and Political 
Administrative Region (PAR), as described in the Introduction.  

4.2 Determinants of economic development 

An important indicator of economic development is real gross domestic product (GDP) per capita.25 
Real GDP per capita (𝑌𝑌 𝑁𝑁)⁄  can be decomposed into three components, i.e., labour productivity 
(Y/L), the employment rate (L/E) and the share of the population in working age (E/N): 

𝑌𝑌
𝑁𝑁

=
𝑌𝑌
𝐿𝐿

×
𝐿𝐿
𝐸𝐸

×
𝐸𝐸
𝑁𝑁

 (1) 

where Y is real GDP, N population, L employed persons and E working-age population.26  

Labour productivity (Y/L) depends on technological progress and capital intensity (Solow, 1956; 
Solow, 1957). On a sub-national level, there is no data available to analyse the capital stock for the 
CCT and LMA delineations. Gross fixed capital formation (GFCF) is only available for the PAR and 
country delineations. The PAR region exhibited higher gross fixed capital formation to gross value 
added (GVA) ratios from 2000 to 2005 compared to the country. In addition to private investments, 
also investments into the public capital stock influence the development of labour productivity. The 
public capital stock is important for the growth trajectory of a region (Baxter & King, 1993). 
Technological progress depends on research and development (Romer, 1990; Jones, 2005; Lucas 
Jr, 2009). Further, technological progress also depends on human capital determined through 
individual qualifications (Uzawa, 1965; Lucas Jr, 1988; Mankiw, et al., 1992). 

After a decline of the labour productivity from 2000 to 2013 compared to the EU average, it has been 
stable in the last few years in the CCT and LMA and is about 20 % above the EU average (Figure 7a). 

                                                 
25 Gross domestic product is not created to measure welfare. It measures the transaction value of goods and services 

over a specific period (see Eurostat 2014, p. 146). Other measures such as mortality, leisure and inequality show a 
high cross-country correlation with GDP (see Jones & Klenow 2016). Therefore, GDP is a good proxy for welfare 
despite its apparent shortcomings. Nevertheless, one should use various indicators to finally assess the welfare of 
a region (see Fleurbaey 2009).  

26 The population in working age refers to the persons aged 15-64 years. Expected effects of legislated pension 
reforms will increase the participation rate of older persons in the future.  
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For PAR, labour productivity is slightly lower, but still about 10 % above the EU average, a value 
similar to national labour productivity. 

The total population in the Rhineland CCT increased by 5 % compared to the year 2000, similar to 
the EU28 population (Figure 7b).27 The increase in population is slightly higher for the CCT 
compared to the population increase in the LMA. At the same time, the total population in the PAR 
and in Germany remained almost constant in the last 18 years. The evolution of the total population 
indicates a constant development with respect to the socio-economic factors in the CCT, LMA and 
PAR. The share of females in all delineations is slightly higher compared to men, similar to Germany. 
Under the assumption of high net migration, the population in the CCT is expected to increase by 
1.5 % until 2035 (IT.NRW 2022), while the PAR population will decrease slightly by 0.4 % (Germany: 
+1 %). If net migration will be only moderate, the outlook for the PAR indicates that the total 
population will decrease by 3.2 % by 2035 (Germany: -2.2 %).28  

The age distribution of the CCT shows a slightly smaller share of elderly people compared to the 
national level (19.7 % vs. 21.4 %). It is also apparent that the German population is older compared 
to the EU average as a result of lower fertility rates and longer life expectancy in Germany. However, 
the median age in the CCT (44 years) is similar to EU28. 

In line with the total population, the population in working age (15-64 years) has been relatively stable 
in the CCT since 2014 (Figure 7c). In 2015/2016, the migration of refugees that had been distributed 
across Germany and, hence, shifted also the working-age population. A similar pattern can be 
observed for the LMA and PAR. At the EU28 level, the decrease in the last years is almost negligible, 
but projections indicate a fall in the working-age population (European Commission, 2021). The 
share of the population of working age to the total population in the CCT (E/N) is slightly higher in 
comparison to the national share (66.7 % vs. 65.1 %). 

Since 2005 the unemployment rate in the CCT declined slightly from 7.6 % to 6.1 % in 2018, a value 
that is below the EU28 average (6.8 %).29 The number of unemployed persons in the region declined 
by more than 20 % from 2005 until 2018. In the last years, the drop in unemployed persons has been 
similar to the one at the EU28 level. Although the regional unemployment rate is slightly higher 
compared to the national average, a convergence of national and regional unemployment rates has 
been observable since 2010. Overall employment has remained stable in the CCT and in the EU28. 
The share of employees (L/E) has increased in all regional delineations since 2014. The participation 
rate is 84 % and, hence, similar to the national average; however much higher compared to the EU28 
rate (72.2 %) (Figure 7d). 

In 2000, the GDP per capita in Rhineland CCT was 50 % higher compared to the EU28 level. 
Although GDP per capita in the CCT converged until 2006 and increased by more than 50 % until 
2018, the gap to the EU28 value decreases only slowly (Figure 7e). GDP per capita is very similar 
in the LMA. Similarly, German GDP per capita converged to the EU28 value until 2006 and 
afterwards diverged by 30 % above the EU28 level. GDP per capita in the CCT is almost 9 % above 
the national value and more than 42 % above the EU28 average. 

                                                 
27 Note that many socio-economic variables at the regional level have a publication delay of at least two years. 

Therefore, all figures are shown until 2018, although e.g. for population data is available until 2020. 
28 Destatis (2021). 
29 Note that there is a difference between the national unemployment concept and ILO-concept (see section 2.3.4). 
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Figure 7 – Economic overview 

a) Labour productivity (Y/L) (EU28=100) b) Population (N) (2000=100) 

  

c) Working-age population (E) (2014=100) d) Share of employed persons (L/E) 

  

e) GDP per capita (Y/N) (EU28=100) f) GDP (Y) (2000=100) 

  

Note: Real gross domestic product is not available on a regional level. Therefore, the figures always refer to nominal 
figures. The Census 2011 led to a break in the population series published by the statistical office of Germany from 2011 
onwards. 

Sources: National and regional statistical office of Germany and Eurostat. 
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Finally, the overall economic situation can be described by GDP growth. An upward trend in GDP is 
obvious in all regional delineations (Figure 7f). GDP in the Rhineland CCT increased by about 59 % 
– in line with the national GDP growth – since 2000 compared to 65 % in the EU28. 

4.3 Sectoral structure 

Overall gross value added in the Rhineland CCT amounted to 122.9 billion EUR in 2018. The total 
amount is based on a contribution of about 0.3 % from agriculture, 5.8 % from mining and utilities, 
15.1 % from manufacturing, 3.5 % from construction, 24 % from retail and information technology, 
and 29.6 % from finance and 21.8 % from other services.30 Compared to EU28, the sectoral 
composition indicates a higher share for producing industries and services as well as a smaller share 
for construction. The sectoral pattern at the CCT has remained relatively stable since 2000, however, 
while the share of producing industries has increased, the share of manufacturing decreased slightly. 
While the share of services in the CCT remained unchanged, it has increased for the services at the 
EU28 level (Figure 8a–b). 

The number of employees in the coal industry fell from over 15,000 in 1991 to 6,888 employees in 
2020.31 Relative to the overall number of employees in the area, this is less than 0.5 % (Figure 8c). 
Coal production in the region has been declining since 2015 by more than 46 % compared to the 
previous years due to less favourable market conditions, lower prices for natural gas and hard coal, 
unusual windy days, the COVID-19 pandemic and the associated reduction in demand for electricity 

All aggregate sectors exhibit positive labour productivity growth similar to the coal industry from 2000 
to 2018. Figure 9a to Figure 9e show that labour productivity, i.e., the ratio of sectoral output to 
employed persons, in the mining and utility sector grew more than in any other sector in Rhineland, 
independent of the considered delineation. On the national level, a similar pattern can be observed. 
Agriculture, mining and utilities, manufacturing and construction sectors employed fewer persons in 
2018 compared to the year 2000 in the CCT. 

Figure 9f shows that the mining and utility sector contributed 5.4 percentage points to the overall 
growth of almost 60 % in the CCT. Therefore, the economic development in the CCT from 2000 to 
2018 was not mainly driven by the development in the mining and utility sector, but the contribution 
of the sector was exceptionally high compared to the EU and national levels, with 2.0 and 2.3 
percentage points, respectively.  

  

                                                 
30 All sectors follow the European Classification of Economic Activities (NACE), Eurostat (2008). 
31 Table 15 in the Appendix. 
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Figure 8 – Sectoral structure 
a) Gross value added in 2000 (in %) b b) Gross value added in 2018 (in %) 

  

c) Coal industry overview 

 

Note: The sectors are classified by: A Agriculture, forestry and fishing; B, D, E Mining and Utilities; C Manufacturing; 
FConstruction; G-J Retail and IT; K-N Finance, real estate and other professional services; O-U Other services (Eurostat 
2008). 

Sources: Regional Statistical Office of Germany; Eurostat; Statistik der Kohlenwirtschaft e.V. and corporate balance sheets 
of RWE. 
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Figure 9 – Growth decomposition (2018-2000) 
a) CCT (in %) b) LMA (in %) 

  

c) PAR (in %) d) Country (in %) 

  

e) EU (in %) f) regional gross value added growth contribution by 
sector (in %)  

  

Note: Sectoral growth (dY/Y) is decomposed into labour productivity growth (d(Y/L)/(Y/L)) and labour growth (dL/L). The 
growth contribution by each sector (i) is the initial share of the sector (Yi/Y) in the year 2000 times the sectoral growth rate 
between 2000 and 2018 (dYi/Yi). Abbreviations for the sectors are provided in Figure 8 and tabulated in Table 14. 

Sources: Regional Statistical Office of Germany and Eurostat. 
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4.4 Income distribution 

On the sub-national level, harmonized data for the income distribution on a household or individual 
level is not available for all European case studies. However, it is possible to analyse the 
development of the functional income distribution in the region. The income approach states that 
GDP in a region is the compensation of employees (labour income), the gross operating surplus, 
mixed-income (e.g. compensation of owners), taxes on production and imports minus subsidies on 
production.32  

Figure 10a depicts the labour share defined as labour income divided by total gross value added as 
a key economic indicator for the distribution of income (between labour income and capital income). 
The labour share in the CCT is almost 58 % and slightly below the national average. However, the 
gap to the national value is very volatile since 2006. Overall, the labour share is well above the EU28 
average. Although the labour share declined in the CCT and Germany from 2000 to 2006, the current 
shares reach again the 2000’s values. The disposable income per capita is slightly below the 
German average but about 25 % above the EU average (Figure 10b). 

Figure 10 – Income distribution 
a) Labour share (in %) bb) Disposable income per capita (in ths. Euro) 

  

Note: Labour share is the labour income divided by total gross value added. 

Sources: Regional Statistical Office of Germany and Eurostat. 

4.5 Gender dimension 

The energy transformation will primarily affect the producing industries. Over 75 % of the employees 
in the producing industries are male.33 Therefore, the energy transition will have a more direct impact 
on the labour biography of male workers than female workers. Female workers' direct exposure to 
the energy transition is lower. However, they might be indirectly affected through social networks, 
such as marriages and life partnerships. Female workers are mainly working in public services, 

                                                 
32 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Income_approach. 
33 Eurostat data on employment by sex, age and economic activity (LFST_R_LFE2EN2) only for NUTS-2 regions, 

i.e., PAR.  

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Income_approach
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especially in the education sector. Lower tax income might also reduce labour demand in this sector 
and also indirectly impact this sector. 

While the population in the Rhineland has increased by 5 % since the year 2000 (see Figure 7), the 
share of women in the population decreased slightly by 0.4 percentage points, similar to the national 
share. This reflects a higher emigration of female persons than male persons in the 2000s. For the 
upcoming structural change caused by the energy transition, similar patterns might be present again.  

The incidence of part-time work in 2019 increased in the PAR for women (48 %); in contrast, only 
12 % of men work part-time. The values are close to the nationwide distributions of part-time 
employment among sexes. 

Figure 11 – Share of the female population (%) 

 
Note: Female share is the ratio of the female population to total population multiplied by 100. 

Sources: Eurostat and Regional statistical office of Germany. 

4.6 Conclusion  

Labour productivity in Rhineland is higher compared to the national average, and regional GDP 
growth is similar to the German growth rate. A key driver in the region is migration; migrant shares 
of the considered CCT NUTS-3 regions lie above the national average, except for Heinsberg and 
Düren. The migration inflow into the region led despite a negative natural population change to an 
increase in total population by more than 5% in 2018 since 2000.  

Through its rich coal deposits, the Rhineland has economically always been interesting for mining 
and quarrying. This poses challenges to a region that historically and culturally puts a strong focus 
on those industries when deposits are exhausted or political and societal change demands for 
restructuring. The upcoming decarbonisation process requires a coal phase-out in Rhineland. 
However, the main socio-economic consequences are more likely to be the result of the 
transformation in the energy-intensive manufacturing industry rather than in the mining and utility 
industry itself. The sectoral structure of future gross value added is partly determined on the 
educational composition of the young generation. 

Unfortunately, some important aspects are not covered by available statistical sources. For instance, 
the number of persons employed in the energy industry at the NUTS-3 level would be useful. So far, 
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the official data only publishes employment and other economic indicators on the NUTS-3 level for 
the aggregate sector mining and utilities. Further, the share of renewable energy in total energy 
production and consumption on a regional level is not available. The income distribution among 
households in a region is unavailable on the NUTS-3 level. These data shortages limit the scope 
and potential of the analysis. In the future, more granular sector-specific data is required to improve 
the analysis and the derived policy implications. 
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5 Analysis of the energy transition in the political 
administrative region 
5.1 Overview on the energy transition policies 

5.1.1 Political system and context 

The Political Administrative Region (PAR) is the state of North Rhine-Westphalia, one of the 16 
states in Germany. According to §104b Basic Law, the federation may grant the states’ financial 
assistance for particularly important investments by the states and municipalities (associations of 
municipalities) which are i) necessary to avert a disturbance of the overall economic equilibrium, ii) 
equalise differing economic capacities within the federal territory, or iii) promote economic growth. 
The local government provides public utilities, such as gas and electricity. The majority of the funding 
for municipalities is provided by higher levels of government rather than from taxes raised and 
collected directly by themselves. 

The federal structure of the tax system in Germany has implications for the funding opportunities. In 
Germany, the total tax revenues of the federal government, federal states, and municipalities were 
about 776 billion euros in 2018. The federal states and the federal government receive 85 % and the 
municipalities 15 %.34 In the Rhineland case study, all municipalities had a total income from taxes 
of 2.3 billion euros in 2018. At the NUTS-3 level, the total income from taxes was 4 billion euros in 
2018. The public debt of the associated NUTS-3 regions leads to total debt of approximately 6.6 
billion euros.35 This debt level has been stable since 2010 and is four times higher compared to the 
German average. Most of the taxes are collected in Germany on the federal state and federal levels. 
Therefore, municipalities depend on funding from the federal government and the federal state to 
implement projects related to the coal phase-out. 

5.1.2 Decarbonisation process 

Germany has set the major goal of the energy transition, i.e., a fundamental change in energy supply 
– away from nuclear and fossil fuels and towards renewable energies.36 Germany is one of the few 
countries globally that has made a mandatory withdrawal from both nuclear and coal energy. This 
transformation process brings about significant changes in the energy sector, society, and economy. 
Therefore, it is important to take into account the energy policy aspects and at the same time keep 
an eye on the regions and employees. 

The federal parliament approved the public law contract with the operators of lignite plants in the 
summer of 2020. Under Section 49 of the Act to Reduce and End Coal-Fired Power Generation 
(KVBG), the federal government concludes a public-law agreement with the operators of lignite-fired 
power plants and other parties affected by the reduction and termination of lignite-fired power 
                                                 
34 The figures were published by the federal statistical office of Germany for the year 2019. 

https://www.destatis.de/DE/Themen/Staat/Steuern/Steuereinnahmen/Tabellen/steuerhaushalt-kassenmaessige-
steuereinnahmen-nach-steuerverteilung.html. 

35 The figures are published by the federal statistical office of Germany in regional databases, tables 
71327K,L,BJ002. https://www.regionalstatistik.de/genesis/online/. 

36 BMWi, Kohleausstieg und Strukturwandel https://www.bmwi.de/Redaktion/DE/Artikel/Wirtschaft/kohleausstieg-und-
strukturwandel.html. 

https://www.destatis.de/DE/Themen/Staat/Steuern/Steuereinnahmen/Tabellen/steuerhaushalt-kassenmaessige-steuereinnahmen-nach-steuerverteilung.html
https://www.destatis.de/DE/Themen/Staat/Steuern/Steuereinnahmen/Tabellen/steuerhaushalt-kassenmaessige-steuereinnahmen-nach-steuerverteilung.html
https://www.regionalstatistik.de/genesis/online/
https://www.bmwi.de/Redaktion/DE/Artikel/Wirtschaft/kohleausstieg-und-strukturwandel.html
https://www.bmwi.de/Redaktion/DE/Artikel/Wirtschaft/kohleausstieg-und-strukturwandel.html
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generation. In July 2020, the German government adopted this act and the Structural 
Reinforcement Act for Mining Regions (StStG),37 which put recommendations made by the 
Commission on Growth, Structural Change and Employment (KWSB aka Coal Commission), 
an advisory body to the German government, into practice. Their task was to draw a plan for the 
gradual reduction and closure of coal-fired power generation in Germany and make specific 
proposals for growth and employment in the regions concerned.38 Their proposal contains provisions 
stipulating a gradual phase-out of electricity generation from hard coal and lignite by 2038 at the 
latest, continuous monitoring of the energy security situation, the deletion of CO2 certificates, 
compensation for electricity users in the event of a rise in electricity prices resulting from the coal 
phase-out and adjustment payments for older employees working in the coal sector. The loss of 
electricity caused by the gradual phase-out of coal will be compensated for by a higher renewables 
target of 65 % by 2030. At the same time, funding for combined heat and power will be extended and 
developed to encourage the transition from coal to more flexible and climate-friendly power sources. 
Furthermore, according to the Coal Regions Investment Act (InvKG), as part of the StStG, lignite-
mining areas will receive up to 14 billion euros in financial aid until 2038, especially important 
investments facilitating their structural change. About 37 % (or 5.18 billion euros) will be invested into 
the CCT in Rhineland until 2038. Furthermore, according to the StStG, the federation will also take 
other action to support the coal mining regions with another 26 billion euros until 2038. The main 
focus is on maintaining and creating jobs and improving the attractiveness of the business location. 
For instance, to increase cultural funding in the regions affected by the coal phase-out, the federal 
government will provide more than 21 million euros in additional funds for 20 federally funded 
institutions and projects in 2021.39 Until 2038, a total of more than 200 million euros will have been 
allocated for the promotion of cultural projects of national importance within the framework of the 
StStG.40 In addition to increased cultural promotion in the three German lignite mining regions, a 
support programme is also planned for the preservation and conversion of outstanding industrial 
buildings and facilities into living cultural monuments. A total of almost 300 million euros has been 
assigned for this purpose until 2038. 

In the last years, North Rhine-Westphalia has provided several guiding decisions for specifications 
for lignite coal mining in the Rhenish coalfields. With the guiding decision in March 2021, the state 
government has updated its contribution to the implementation of the coal phase-out in the Rhenish 
lignite mining region. The key decision is intended to make the challenges of a gradual phase-out of 
lignite production and electricity generation plannable and to open up new perspectives for structural 
change in the Rhenish mining area on its way to becoming an innovative, climate-friendly and 
sustainable region, that secures several thousand jobs. It ensures that important contributions to the 
security and competitiveness of the electricity supply in Germany can be made until the legally fixed 
end of the operation of lignite-fired power plants, as long as renewable energies do not yet fully fulfil 
these tasks. In addition, the lead decision ensures comprehensive rehabilitation of the opencast 
mines and their reintegration into the existing cultural and industrial landscape. 

                                                 
37 BMWi (2020). 
38 BMWi: https://www.bmwi.de/Redaktion/DE/Artikel/Ministerium/Beiraete-Satzungen-Mitglieder/kommission-

wachstum-strukturwandel-beschaeftigung-mitglieder.html. 
39 What cultural funding precisely means is not defined by the government. 
40 Bundesregierung (2020). 

https://www.bmwi.de/Redaktion/DE/Artikel/Ministerium/Beiraete-Satzungen-Mitglieder/kommission-wachstum-strukturwandel-beschaeftigung-mitglieder.html
https://www.bmwi.de/Redaktion/DE/Artikel/Ministerium/Beiraete-Satzungen-Mitglieder/kommission-wachstum-strukturwandel-beschaeftigung-mitglieder.html
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In addition, the state government will shape the structural change in the Rhenish mining area, which 
will begin earlier as a result of the early lignite phase-out, together with the region, the 
Zukunftsagentur Rheinisches Revier and the affected municipalities. 

The federal STARK41 funding programme aims to support the transition from a coal-oriented 
economy to an ecologically, economically and socially sustainable economic structure in coal 
regions. The programme has a different approach than many other programmes as it is primarily 
non-investment oriented. In other words, no investments are funded, but essentially running costs 
such as personnel, rent, and office materials. 

As stated in the coalition treaty in 2021, the new federal government even aims to accelerate the 
phase-out of coal-fired power generation by 2030 in compliance with climate protection targets. The 
loss of electricity caused by the gradual phase-out of coal will be compensated for by a higher 
renewables target of 80 % by 2030.42 

5.1.3 Public participation 

Experts viewed the federal government's draft for a coal phase-out law differently. This became clear 
during a public hearing of the Committee for Economic Affairs and Energy on 25 May 2020.43 Several 
stakeholders participated, such as the German Lignite Industry Association (DEBRIV), the 
Commission on Growth, Structural Change and Employment (KWSB), the German Chambers of 
Industry and Commerce (DIHK) and the Federal Association of Central Municipal Organisations 
(DStGB). According to DEBRIV, the draft law represents a "fundamentally acceptable compromise" 
that considers the need for further and ambitious greenhouse gas reductions but also takes into 
account the performance of the companies and affected areas over the adaptation period. 

On the other hand, it was argued by, for instance, the Federal Association of the Energy and Water 
Industries (BDEW) that the draft guarantees a "safe" exit path - in the sense of an affordable and 
secure supply of electricity and heat and the achievement of CO2 reduction targets. 

The Bundesrat, the legislative body representing the sixteen states, has criticised the planned coal 
phase-out law, calling for more attention to be paid to the expansion of renewable energies and for 
adjustments to the regulations for coal-mining regions. The regulations on compensation for the 
decommissioning of hard coal-fired power plants lead to a disproportionately disadvantageous 
treatment of hard coal-fired power plants and do not comply with the recommendations of the 
Commission on Growth, Structural Change and Employment in several respects, explains the federal 
assembly. The entity requests the federal government to compensate for the "systematic unequal 
treatment".44 The federal assembly also calls for improvements on the regulations on combined heat 
and power generation, tenant electricity and solar energy promotion. It further criticises that the draft 
misses the opportunity to accelerate the expansion of renewable energies as a whole. This includes, 
in particular, the lifting of the photovoltaic cap and the raising of the offshore cap. The corresponding 

                                                 
41 „Stärkung der Transformationsdynamik und Aufbruch in den Revieren und an den Kohlekraftwerkstandorten“ 

(STARK). 
42 Coalition Agreement (2021), p. 56. 
43 Deutscher Bundestag (2020). 
44 Deutscher Bundesrat (2020). 
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amendments to the Renewable Energy Sources Act would have to be implemented in the Coal 
Phase-out Act. 

According to the coalition agreement 2021, the federal government of the SPD, BÜNDNIS 90/ Die 
GRÜNEN and FDP ideally want to bring forward the phase-out of coal to 2030, which was previously 
scheduled for 2038. The proposal to phase out coal earlier is not well received in the regions. 

Regional procedures of public participation have been organised by the Zukunftsagentur 
Rheinisches Revier during the process of elaborating the “Economic and Structural Programme for 
the Rhenish Future District” (Zukunftsagentur Rheinisches Revier 2020). These procedures were 
mainly focused on involving experts in a network structure of six thematic regional nodes 
(Revierknoten) and organising regional conferences. Furthermore, a Conference of Neighbours 
(Anrainerkonferenz) was established which consists of the mayors of those 20 municipalities right 
next to the locations of open-pit mines or power plants. The three speakers of the Anrainerkonferenz 
are members of the supervisory board of the Zukunftsagentur Rheinisches Revier and are meant to 
represent the interests of municipalities in the narrow Rhenish Coalfield within the politics of regional 
structural transformation. Furthermore, Regional Councils (Regionalräte) of the state are formally 
involved in questions of spatial planning anyway but are consulted also on an informal base by the 
Zukunftsagentur Rheinisches Revier. Based on external consulting, the Zukunftsagentur adopted 
also the idea of citizen committees as a form of participatory governance for which members are 
invited based on random selection (Herberg et al. 2020). The regional citizen committee 
(Spurgruppe) developed a charta on how to organise participatory governance until 2038. Several 
events were organised in 2020 but took place in an online format due to COVID-19 restrictions 
(Zukunftsagentur Rheinisches Revier 2021: 147). 

5.1.4 Clean energy transition (CET) 

The Clean Energy Transition brings about significant changes in the energy sector but also in society 
and the economy. As the most populous federal state and a major industrial location, North Rhine-
Westphalia is Germany’s largest electricity producer.45 

In order to successfully meet the challenges associated with the energy transition and to strengthen 
North Rhine-Westphalia as an economic and energy location, the state government published the 
NRW Energy Supply Strategy for the first time in July 2019. The state government has the goal of at 
least tripling, if possible quadrupling, the expansion of photovoltaics from around 6 GW in 2020 to 
18 to 24 GW in 2030 and doubling the expansion of wind energy from 6 GW in 2020 to 12 GW in 
2030. These highly ambitious targets are underpinned by a comprehensive catalogue of measures 
and demands. For example, the state government will amend the state development plan, improve 
the framework conditions for ground-mounted PV and develop the previously unused land potential 
for wind energy. 

By founding NRW.Energy4Climate46 in 2022, the state of NRW has restructured its support system 
to implement the measures needed to protect the climate and implement the energy transition for 
the future. The aim is to sharply reduce the level of greenhouse gas emissions, while simultaneously 
strengthening North Rhine-Westphalia for the future as a prime location for manufacturing and 

                                                 
45 https://www.energy4climate.nrw/en/energy-sector/electric-power-generation. 
46 https://www.energy4climate.nrw/en/. 

https://www.energy4climate.nrw/en/energy-sector/electric-power-generation
https://www.energy4climate.nrw/en/
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service provision. Therefore, all the resources are drawn to the four most highly-polluting sectors – 
the energy sector, manufacturing and the building and transport sectors, which are jointly responsible 
for more than 90 % of the greenhouse gas emissions in NRW. The plan is to accelerate the transition 
across all sectors, so that North Rhine-Westphalia is able to achieve its goal of climate neutrality as 
quickly as possible. 

5.2 Socio-political component 

5.2.1 Summary of results 

Issues, statements and conflicts 
In August 2020, the Coal Phase-out Act (KVBG) entered into force, therefore, the ongoing discussion 
is no longer about coal phase-out (“Kohleausstieg” in German) but about the speed of the coal 
phase-out. In the KVBG, the federal government and the parliament agreed to end the use of coal 
by 2038 and to compensate and promote the regions with financial support in the Structural 
Reinforcement Act for Mining Regions (StStG).47 Today the policy issues/conflicts are mainly 
around three aspects. Currently, three main conflicts prevail—first, the speed of the coal phase-
out, second, the use of transition funds, and third the clearing of the Hambacher Forst. 

Figure 12 – Word cloud text analysis 

 
Notes: The word cloud considers all texts analysed within the ENTRANCES project that focuses on the Rhineland.  

Source: Own exhibition using the software MAXQDA. 

 

  

                                                 
47 BMWi (2020).  
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Defining Constituencies 
Constituency 1: Technological regularisation (IMPOSE) 

• European Union and its agencies  

• National government 

• Federal state North-Rhine Westphalia 

• Nationwide media 

• Environmental activists (e.g. Fridays for Future) 

The technological regularisation (or imposing) constituency is formed by the coalition of the 
European Union and its agencies (European Commission, JASPERS, JRC), who are actively 
involved in the processes, and the federal government, which is to a great extent influenced by the 
climate policies and measurable targets and to some extent influenced by programming by the EU 
funds.  

The federal government and the governments of the federal states are the defining constituencies 
imposing the coal phase-out in the region. The German government of CDU, CSU and SPD under 
Angela Merkel (2017-2021) can be seen as one of the main constituencies imposing decarbonisation 
through the coal phase-out by 2038 decided in the KVBG. At the beginning of the coal phase-out 
discussion, the federal government emphasised that the long-run phase-out of lignite coal must run 
parallel to a concrete new structural development.48 Now, the coal phase-out is a settled issue and 
it is necessary to implement the goals in practical policy. Comprehensive structural support has been 
promised and has to be implemented swiftly. Implementing the “Leitentscheidung 2021”, the state 
government of North Rhine-Westphalia sketches an early coal phase-out, which is based on a broad 
compromise by society as a whole. 

Besides these political actors, other constituencies have a tremendous impact on the 
decarbonisation process. Environmental Activists and Organisations have led a lawsuit successfully 
against the Climate Protection Act from 2019 (KSG). The German Federal Constitutional Court ruled 
that the Act threatens the freedom of future generations because it appears that the commitments 
to reduce emissions by 2030 are not enough such that the burdens to reduce emissions will be 
unevenly distributed at the expense of young generations.49 Now the government is forced to change 
the Climate Protection Act and intensify its efforts by 2022. With their influence on public debates 
and their lawsuits, environmental organisations play a vital role in imposing decarbonisation. 
However, environmental movements also played an important role in shaping public debate and 
pressing the government towards more climate protection and decarbonisation. Especially the 
Fridays for Future Movement has played a decisive role in placing climate change and climate 
protection in the centre of the public debate and the political agenda. In 2020, the Climate Protection 
Act and the coal phase-out were enacted, so the importance of the Fridays for Future movement 
should not be underestimated. The activists and organisations argue that climate change is a threat 
to future generations and that the costs of climate change for society are higher than the costs of 
climate protection.  

                                                 
48 CDU CSU (2017), p.30. 
49 Klimaschutzgesetz in Teilen verfassungswidrig (2021). 
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Constituency 2: Technological adjustment (COPE) 

• RWE AG 

• German Lignite Industry Association (DEBRIV) 

• Municipalities in Rhineland 

• Trade Unions 

The technological adjustment (or coping) constituency has evolved over the years and it includes 
former strong opponents of the process. In Rhineland, RWE AG had already gained experience in 
dealing and negotiating with Germany's federal governments to end the use of a socially non-
accepted energy source in the last years. Even before the enactment of the coal phase-out in 2020, 
the company demanded a clear perspective to plan the future of its power plant operations. RWE 
AG emphasised that the future business model is its old business model, namely generating 
electricity. Although the source to generate electricity will change. RWE AG will gradually shift away 
from conventional electricity generation to renewables. Many local politicians also welcomed the coal 
compromise. The same applies to the unions such as the German Trade Union Confederation. 
However, the German Lignite Industry Association heavily criticises plans for a faster coal phase-
out. 

The large funds provided by the StStG for the coal companies and the regions evoked broad support 
from companies, employer associations, and labour unions. The government could convince many 
stakeholders to accept the decarbonisation path that would normally oppose it. An earlier coal phase-
out would threaten this broad support. 

Constituency 3: Technological reconstitution (RESIST)  

• Alternative für Deutschland (AfD) 

Since the Coal Phase-out Act has been approved by the German Government and the Bundestag 
and Bundesrat, only a few constituencies remain that resist a general coal phase-out. AfD is a 
political party established in 2013 that strictly opposes clean technologies for mobility or energy 
generation. Many other constituencies who traditionally oppose decarbonisation, like the car industry 
or the coal industry, have given up their resistance. Instead, many companies even act anticipatory. 

Constituencies, the local field of power and outcomes  
Regarding the local field of power and the power of the constituencies, we have to distinguish 
between two processes and the constituencies, which played a role. The first process brought 
decarbonisation and the coal phase-out into public debate and on the political agenda. The second 
process decides how the coal phase-out and the decarbonisation are realised and which policies 
are adopted. Of course, the two processes are not separated from each other. But constituencies 
have different roles and power in the two processes. There are multiple important aspects of bringing 
decarbonisation to the political agenda. The Coal Phase-out Act also includes reassessing the 
current schedules in the upcoming years. The shut-down of power plants might be accelerated or 
postponed. Therefore, the uncertainty regarding the coal phase-out will prevail. It contradicts one of 
the main demands of local politicians to avoid uncertainty and enable long-run planning. In the public 
discourse, four several narratives are promoted by different stakeholders and actors in line with their 
different interests in shaping the technological transition: 
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• European political framework: Germany has committed to the Paris Agreement and other 
commitments to emission reduction targets at the EU level. 

• Political system in Germany: National vs. state competencies and powers by their legislative and 
executive. Many laws have to be approved by both the federal parliament and the federal 
assembly, where the state governments are represented. So besides the German federal 
government also the state governments and the parties in the federal parliament, as well as the 
federal assembly, are important. The main political decisions are made by the federal 
government and the federal parliament, for example, the Coal Phase-out Act, funding for 
renewable energies, laws regarding the building, transport or agriculture sector, gasoline taxes 
and emission prices. Hence, the most powerful constituencies are the government and the 
governing parties. 

• Local politics: The German states also have competencies, especially regarding the energy 
sector for the modernisation of the energy infrastructure and the approval of energy systems 
such as wind turbines. Spatial and building regulations, for example, play an important role.  

The NRW guidance principle fosters a closing date of the mines by 2035 and provides new 
opportunities for the region such as climate-neutral industry, the expansion and use of renewable 
energies and the development, testing and application of new mobility solutions. It also covers 
environmental aspects, such as water conditions and open pit lake filling, and resettlements. The 
latter is considered as almost completed. 

• Environmental organisations: Especially the Fridays for Future movement has played a crucial 
role in shaping public perception and public debates about climate change and climate policy as 
they played a vital role in pushing climate on the political agenda. The movement has little direct 
power over legislation and the decarbonisation process. However, they have been powerful 
agents in shaping the political discourse and pressuring the political parties and the government. 

• Labour unions and the employer associations: Their power is much weaker in shaping public 
debate, but they are influential in political decision-making and shaping policies. They have good 
contacts with different political parties. The interest organisations are often involved in drafting 
legislation and consulting politicians. Especially important industries like the automotive industry 
have a strong lobby and can influence decarbonisation. The unions and employer associations 
both provided several members of the Commission on Growth, Structural Change and 
Employment. They were able to influence the schedule of the coal phase-out as well as the 
compensations for the regions, the employees and the coal companies. Further, they still actively 
participate in the public discourse to manage the upcoming structural change in the region.  

• In addition, other actors have a strong impact on the implementation of the KVBG. The coal and 
carbon regions have representatives in the “Coal Commission”. 3 representatives out of 31 
members were regional representatives of the Rhineland50 and strong supporters of a coal 
phase-out to meet the greenhouse-gas emission reduction targets. 

                                                 
50 https://www.klimareporter.de/deutschland/das-sind-die-mitglieder-der-kohlekommission. 

https://www.klimareporter.de/deutschland/das-sind-die-mitglieder-der-kohlekommission
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5.2.2 Interpretation 

Using the framework of three constituencies: (i) Technological Regularisation (IMPOSE); (ii) 
Technological Adjustment (COPE); and (iii) Technological Reconstitution (RESIST) we analysed the 
social-political process in Rhineland. 

According to the coal phase-out law, coal mining will end in 2038 in Germany. After the Coal Phase-
out Act had been passed, the public discourse switched from the feasibility of a coal phase-out to 
the appropriate speed of the coal phase-out. The political landscape reflects this switch. Except for 
the AfD, all other political parties are in general supportive of a coal phase-out. However, the parties 
differ with respect to the right speed of a coal phase-out. The coalition agreement of the federal 
government in Germany envisions a coal phase-out ideally by 2030. Furthermore, also the 
“Leitentscheidung” promotes an earlier phase-out. 

Overall, three main conflicts prevail—first, the speed of the coal phase-out, second, the use of 
transition funds, and third the clearing of the Hambacher Forst. Environmental activists 
effectively demonstrated against the clearing of the forest in 2018. Four narratives about the 
necessary structural change resulting from the coal phase-out are a consequence of these conflicts. 
The first narrative describes the structural change as an opportunity to reinvent the region and 
modernise it to prosper again. Nevertheless, local politicians doubt that money alone is enough 
to make the upcoming structural change a success which is the second narrative we have 
identified. The third and the fourth narrative oppose each other. Environmentalists and others are 
interested in reaching the greenhouse-gas emission reduction target by the year 2030 (or even 
earlier) to be necessary in order to realistically achieve the goals. Therefore, they discuss a faster 
coal phase-out to meet climate policy targets. The fourth narrative considers the 
indispensability of coal to slow down or stop the phase-out of coal.51 While the first two narratives 
refer to the fate of the CCT and last two are rather concerned with the national perspective. 

5.2.3 Gender dimension 

Among the identified stakeholders there is no group or organization representing gender-specific 
interests. Women are under-represented in the local field of power, especially in the political sphere. 
In North Rhine-Westphalia, 6 out of 14 ministerial positions are currently occupied by women. Every 
third member of the state parliament is female (33.8 %). The highest proportion of women is in the 
ranks of the Green parliamentary group (59 %). On the municipality level, there are currently 3 (out 
of 12) female mayors in CCT. In the Commission on Growth, Structural Change and Employment, 
women occupied ten seats out of 31. However, the Allgemeines Gleichbehandlungsgesetz (AGG) is 
in place to prevent any discrimination based on gender. 

5.3 Socio-ecological and technical component 

This section provides an overview of the regional transformative capacity of Rhineland to shape its 
decarbonisation pathway. The focus on transformative capacity allows us to discern the extent to 
which a region is actually capable of deviating from its current (carbon intensive) trajectory towards 

                                                 
51 The „coal defense” narrative is also identified in the text analysis by Osička et al (2020) covering the period 2015-

16. The authors have identified a „Sustainable change” narrative, where „global climate change is the driving force 
and justification for a sustainable energy transition, with coal representing an obstacle to move forward in the right 
direction.“ 



D3.3 Rhineland Case Study Report 
 

58 

sustainable outcomes. Transformative capacity is understood in this context as an evolving collective 
ability to conceive of, prepare for, initiate and perform path-deviant change towards sustainability 
within and across the multiple complex systems that constitute the regional or urban area undergoing 
a CET. As a systemic capacity, it is not attributable to any single actor but rather results from the 
interactions and orientations of multiple actors in the regional or urban economic development 
system involved in shaping its decarbonisation pathways. The diagnosis of transformative capacities 
thus enhances knowledge of key capacities hindering or facilitating purposeful transformation, 
ultimately permitting them to be addressed as part of capacity development activities. Wolfram 
(2016) identifies ten interdependent components to assess the transformative capacity of a region. 
These components are selected based on a literature review. Transformative capacity is strongly 
influenced by the governance of the regional decarbonisation or clean energy transition in question. 
Three governance and agency components are critical to the ability of a regional development 
apparatus to foster the transformability of a system: the inclusiveness and multiformity of governance 
arrangements (C1); polycentric and socially embedded transformative leadership (C2); and the 
empowerment and autonomy of relevant communities of practice (C3). These elements are 
preconditions for the transformability of a system: there needs to be connectivity and responsiveness 
built into governance, effective leadership able to bring people together around a vision and actors 
empowered to experiment and innovate. These three attributes must be developed by stakeholders 
in capacity development processes to enhance their transformative potential, including the 
enhancing understanding of the systems of which they are a part (C4), engaging in participatory 
visioning and alternative design scenarios (C5), experimenting with novel solutions to social needs 
(C6) and ensuring that these innovations can be embedded (C7). Ideally, this can be seen as a 
learning loop, where system(s) understanding helps inform visions and pathways, which in turn orient 
experimentation, with successful innovations being embedded and better system understanding 
resulting from this process. These processes should be fed back into governance through social 
learning (C8) as well as effective involvement of actors at different scales (C9) and levels of agency 
(C10). These components were assessed through mixed quantitative and qualitative interviews with 
various stakeholders engaged in the CET. 

5.3.1 Summary of results 

Overall assessment 
This section summarises respondents’ assessments of components of transformative capacity in the 
region, depicted below as a so-called spider graph (Figure 13).52  

In order to capture the fairly wide range of responses, the figure represents not only the mean but 
also the modal category of responses in addition to the assessment given by the researchers of the 
ENTRANCES project.53 The mode is a measure of central tendency that represents the category on 
the five-point scale, which was chosen most often. As such it is likely to draw a more stylised picture 
of the answers given, which might also be influenced by the different number of interviewees we 
were able to recruit from each sector of society. The interpretation is further enhanced by drawing 
                                                 
52 See Table 19 in the Appendix for the detailed questions. 
53 Some respondents answered Likert-scale questions with half units, e.g., “between 3 and 4”. While means are 

unaffected by this, to produce accurate representations of the modes and medians, it was necessary to adjust 
these figures, with all results lower than 3 rounded down and all results higher than 3 rounded up, to indicate the 
direction of the respondent’s estimation. This permits the data to be used as intended, for illustrative purposes (and 
as a visual stimulus and boundary object) rather than for statistical purposes. 
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on the descriptive statistics in Table 20, listing the Transformative Capacity Components, the mean 
value for each component, the modal value, the range, and the mean value of the four groups of 
stakeholders identified and finally the assessment by the researchers. 

Figure 13 – Stakeholder assessment of transformative capacity 

 
Note: Possible responses are: 0 – don’t know; 1 – completely disagree; 2 – somewhat disagree; 3 – neither agree nor 
disagree; 4 – somewhat agree; 5 – fully agree. 

Source: Based on ENTRANCES interviews conducted for the case study. 

Differences between stakeholders 
Figure 14 shows spider graphs of the mean ratings per component by stakeholder groups (public 
sector, private sector, third sector).54 Values for civil society show some missing values because we 
were able to interview only one representative and for some items, the interviewee did not feel able 
to make a valid assessment of the respective component. Furthermore, in other cases, although the 
interviewee did make an assessment, nonverbal signals indicated that it was more a rough guess 
than an informed judgement. Therefore, the validity of these particular assessments seems to be 
limited and we decided not to include them in the figure. At a general level, it can be stated that 
private and public sector stakeholders see the transformative capacity most developed. The mean 
rating of all transformative capacity components is 3.5. 

                                                 
54 Table 20 in the Appendix also includes the values for civil society rating, however not all questions are answered. 
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Figure 14 – Transformative capacity by stakeholder type 

 
Note: Possible responses are: 0 – don’t know; 1 – completely disagree; 2 – somewhat disagree; 3 – neither agree nor 
disagree; 4 – somewhat agree; 5 – fully agree. The third sector covers trade unions, NGOs, research and further 
education. 

Source: Based on ENTRANCES interviews conducted for the case study. 

Governance and Agency (C1-C3). This overall mean indicates the general tendency of the rating 
by all stakeholders and across all items. If we look at the governance components, we can see that 
the diversity of governance mechanisms (C1.2) and community empowerment (C3.2) are rated 
above the mean value of all transformative capacity components. Transformative leadership (C2), 
the diversity of actors involved (C1.3), and the social needs focus of the energy transition (C3.1) are 
rated below average. However, there are remarkable differences in the mean ratings between 
groups: While public sector representatives rate actor diversity, diversity of governance modes and 
the influence of intermediaries (C1.1-C1.3) at more than 4 this is not the case for the other 
stakeholder groups. An exception is the private sector perspective where diversity of governance 
modes is fully developed. Transformative leadership has the lowest mean rating in this component 
and is assessed higher by public sector representatives than by the other groups. With regard to 
community empowerment, there is also a remarkable discrepancy between the assessment of public 
sector representatives and the third sector. 

Capacity Development Processes (C4-C7). The level of understanding of interdependencies 
across socio-economic, ecological, and technical aspects of the transition as well as the recognition 
of these as potential obstacles to change (C4.1, C4.2) is rated slightly above the mean of all 
transformative capacity components. The breadth of knowledge from different sectors that feeds into 
transition is rated the highest in the developmental set of transformative potential components. 
Slightly above average are also the ratings for the availability of resources to stakeholders. Ratings 
below average have been given to the question of whether transition planning makes use of future 
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scenarios with alternative development options if disruptive experimentation takes place and to the 
items assessing the sustainability vision. Most consensus between stakeholders is indicated with 
regard to the breadth of knowledge production and the limited function of the vision for a regional 
sustainability transition to motivate for action (both with a range of 2). Most disagreements among 
stakeholders were raised by the question of whether planning would consider also alternative 
scenarios (with a range of 4) and if disruptive experimentation took place (with a range of 3.5). 
Among the stakeholder groups, it is again the public and private sector representatives who rate the 
transformative capacity in terms of the development process higher than the interviewees from the 
third sector.  

Relational Factors (C8-C10). The third group of transformative capacity components to be 
assessed concerns monitoring of and learning about the transition that feeds back into its 
implementation, the active involvement of a broad diversity of social actors across agency levels as 
well as dialogue and coordination across spatial scales from local to the inter- or transnational level. 
Among these components, social learning is rated below the average of all transformative capacity 
components, involvement of diverse actors across agency levels slightly above average and 
coordination across spatial scales clearly above average. With regard to the latter, it should be borne 
in mind that the item could be understood as a factual statement but also as a requirement of the 
process (Table 19). Most of the respondents seem to have opted for the second reading, which is 
indicated by the modal value of 5 for this item (C10). In contrast, the modal value for social learning 
is 2. Interestingly, there is very little disagreement among interviewees on the assessment of the 
involvement of diverse actors across agency levels and coordination across spatial scales, while 
disagreement is larger with regard to social learning. Here again, the assessment of public sector 
representatives is highest, whereas the assessment of third sector stakeholders is lowest and private 
sector stakeholders is in between. 

5.3.2 Interpretation 

Governance and agency 
This section refers to the first three factors, which investigate key forms of agency and interaction, 
place-based and networked. 

C1. Inclusive and multiform governance 
This factor investigates the breadth of stakeholder involvement, diversity of formal and informal 
interactions, and the effectiveness of intermediation. The diversity and participation of actors 
(C1.1) are perceived differently by the stakeholders. Although nobody is formally excluded, formats 
of political participation are notoriously selective for a larger – unorganised – public such as small 
businesses and households. Some stakeholders, who are officially seen as acting in the public 
interest, have to be considered in certain procedures related to the coal phase-out by law. And 
although NGOs, citizens and firms have the right to be heard, politics are seen as actually being in 
the driver's seat behind political decisions. Unlike one might expect from a theoretical point of view 
on the German market economy (Soskice 1999), the industry is debilitated in making itself heard. 
Diverging economic interests mean that it is increasingly difficult for such actors to speak with one 
voice. 

With regard to diverse governance modes and network forms (C1.2), the stakeholders were in 
disagreement and had difficulties answering the question. The state agency responsible for 
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managing the coal phase-out, the Zukunftsagentur Rheinisches Revier developed, implemented and 
documented various forms of participation and governance throughout the process of developing 
the Economic and Structural Programme for the Rhineland (Zukunftsagentur Rheinisches Revier 
2020, 2021). However, the only civil society actor we were able to interview was unaware of any of 
them. Several actors pointed out that having a diversity of governance modes was in conflict with 
the time pressure stemming from the need to generate a viable alternative to coal as an energy 
source. While participatory formats at the local level aim, for example, at generating support for wind 
park projects, they are also often confronted with not-in-my-backyard (NIMBY) politics (Teune et al. 
2021; Weber 2018). With respect to the fact that the energy transition is a challenge that certainly 
transcends the local level but at the same time allocates particular benefits and burdens to local 
places, more authoritative guidance from the federal level would probably help to overcome conflicts 
of interest. Hence, the question is not only a balance of interests at the regional level but beyond 
that scale. One actor articulated that the Coal Phase-out Act might leave one with the impression 
that the energy transition was something to be resolved at the level of coal regions themselves. 

For the majority of interviewees, intermediaries (C1.3) are influential actors in the process of the 
energy transition, only three disagreed. The most influential intermediaries identified by the 
interviewees are the business chambers and trade unions. Furthermore, political actors, science and 
professionals, and the media are seen as influential intermediaries. The contribution by civil society 
actors as relevant intermediaries is considered to be low. 

C2. Transformative leadership (in the public, private and civil society sectors) 
This factor asks about individuals in the public, private, and civil society sectors who lead through 
articulating shared visions, motivating engagement, and shaping collaborative processes. The 
evaluation of transformative leadership is very diverse. Half of the interviewees disagree with the 
statement that leadership for the energy transition (i) comes from all sectors (public, private, civil 
society), (ii) offers motivating visions and (iii) drives collaboration between stakeholders. Only two 
stakeholders agreed on the question. A difficulty of the question was that it included three 
dimensions, which can be challenging, both, for interviewees and for the interpretation of the results 
(Porst 2014). Since the diversity of actors has been discussed already (see above), the discussion 
will focus here on the vision and collaboration. Why is the rating overall rather low? Political 
stakeholders point to the vision that has been formulated with the participation of regional actors 
(Zukunftsagentur Rheinisches Revier 2020, 2021) and perceive that this as well as the resources 
that will be available from the federal level are highly motivating. On the other hand, those who see 
the vision in rather deficient terms claim that there were still too many ideologies and particularisms 
involved when collaboration is about to become practical. Furthermore, the energy transition was 
still dominated (in the region) by a narrative of loss. Although large contentious issues have been 
resolved (getting rid of nuclear power and coal), a positive narrative for the future was still lacking. 
Furthermore, the gap between ambitious aims and local implementation was far too large. 

C3. Empowered and autonomous communities of practice (place-based and/or issue-driven) 
This factor identifies how far resources and conditions of autonomy are provided for communities of 
practice to meet social needs as part of the CET. Most stakeholders think that the clean energy 
transition addresses social needs (C3.1) to a high or at least to an intermediate degree. 
Stakeholders strongly agree that loss of employment has been in the focus of politics, especially 
those positions directly affected by the coal phase-out. On the one hand, a strong focus is on creating 
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new employment opportunities in the region, which is objectified in the Structural Reinforcement Act 
for Mining Regions addressing regional structural change (BGBl 2020). On the other hand, the focus 
is on elderly workers, compensatory payments (Anpassungsgeld) until retirement have been made 
available, when they lose their jobs (BAFA [no year]). To a lesser extent, those jobs that are indirectly 
affected by the coal phase-out as well as education, training and further education were seen as 
being in the focus of politics. Furthermore, less focus was perceived to be on increasing energy 
costs, insecurity about the sustainability of the energy supply in the face of the Russian invasion of 
Ukraine and doubts in the population if the energy transition will work out as promised in the end. 
More fundamental questions about our way of life were basically not discussed: Will it be sufficient 
to switch individual mobility from carbon fuels to electric vehicles or will we have to adapt our entire 
way of organising settlement structures and mobility demands? If we regard trust as an important 
ingredient of community empowerment, earlier credible commitments to creating alternative energy 
sources at the national level would have been beneficial for the entire transition process. 

The StStG will not support private initiatives such as private companies. Only investments in the 
public infrastructure are considered. In order to support private companies, as well as other 
stakeholders, This programme is able to finance personnel and running costs of businesses. Seven 
stakeholders argued that the level of support in place for empowering communities (C3.2) was 
rather high, two stakeholders rated it as low. Most actors did not see a shortage of financial 
resources. One political stakeholder criticized that regional discretion for using those funds was 
rather limited. Another element considered as empowering municipalities were local climate-
protection concepts. Limiting factors in this respect were that some measures would require profit-
oriented capital investments and also land. Firms and households were portrayed as still lacking 
confidence in the future because of the lack of a guiding concept bridging the clean energy transition 
and the vulnerability of a stable energy supply. It has been mentioned that local protagonists of a 
clean energy transition in particular lack professional capacities for organisation, content and 
networking.  

Capacity development processes 
C4. System(s) awareness and memory 
This factor investigates if and how systems analysis is used to understand change dynamics and 
path dependencies in relation to the CET. Seven interviewees assessed the level of understanding 
of interdependencies across socio-economic, ecological, and technical aspects of the transition 
among regional actors as high, two as close to the mean and two as low (C4.1). The broader public 
was seen by some as underestimating the time required for realising an energy transition according 
to all the procedures that are in place in a democratic polity. Energy supply firms were seen as 
especially aware of interdependencies. Others argued that while all regional actors were completely 
aware of systemic interdependencies, political conclusions drawn from these insights varied among 
stakeholders. Furthermore, whether complex systemic interdependencies are really understood at 
the level that they would need to be was questioned. 

Seven interviewees assessed that actors recognised “these systemic interdependencies, in 
institutions, regulations, infrastructures, social values, etc., as potential obstacles to change”, to a 
large extent, two assessed this recognition as close to the mean and two as low. Large energy firms 
have been considered a cornerstone of the German market economy (Modell Deutschland), an 
institutionalist concept that implies strong path dependencies with a dominance of economic 
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interests in corporatist politics, inhibiting an ambitious clean energy transition (Haas et al. 2022). 
Indeed, one stakeholder points out that RWE Power had blocked debates about a clean energy 
transition for decades. However, he also highlights, how the same company sought to position itself 
late but then swiftly on the edge of the rally for clean energy transition as soon as a political and 
institutional framework had been designed that allowed for the relatively reliable calculation of new 
business opportunities. The relevance of political decisions for the creation of markets was also 
made for other economic actors. Obstacles to a clean energy transition are seen in the risk of losing 
well-paid jobs in the region as well as worries of firms and other stakeholders about insecurities in 
energy supply.  

C5. Sustainability foresight 
This factor examines the role played by sustainability foresight, i.e., participatory visioning and 
alternative scenario designs, in the region. Diversity and transdisciplinary co-production of 
knowledge (C5.1) are characterised by a fairly high consensus among interviewees and it is rated 
overall at a high level. Although two interviewees had difficulties assessing this item, the others did 
not identify major weaknesses regarding the diversity of knowledge production on the ordinal scale. 
However, an actor bemoaned that especially environmental activists would underestimate the 
tardiness and complexity of political and physical processes around opening and closing open-pit 
mines. At the same time, they would narrow down their perspective on symbolic conflicts, such as 
the one around the Hambach Forest (Brock & Dunlap 2018; Liersch & Stegmaier 2022; Mohr & Smits 
2022), while ignoring the environmental risks that are related to saving this woodland. An economic 
actor argued that there was too little strategic concern in how to position the German economy in 
the future in order to be able to sustain the elaborate social transfer system that has been 
characteristic for the country, i.e., which industries are dispensable from a national point of view and 
which should be maintained within the country for securing supply chains? 

The assessment of a collective vision for radical sustainability changes (C5.2) was not easy to 
answer for interviewees since it contained five subdimensions. This is displayed in the fact that four 
interviewees saw themselves unable to give the requested assessment. Those who did gave overall 
an assessment at an intermediate level. In the subdimension “motivation” the range of answers as 
well as the level of assessment has been lower. For the subdimension “provides a clear orientation”, 
in contrast, the modal assessment was high. A limiting factor in terms of motivation was seen in the 
assessment that the vision still lacked related instruments for implementation. How would coal be 
substituted for? This was supported by another stakeholder pointing out that concepts for sustainable 
development, e.g. of local business areas, were still missing.  

With regard to alternative scenarios and future pathways (C5.3), the assessments of stakeholders 
were rather low but also diverse. Five interviewees rated this factor as below average. From a 
political perspective, this item was assessed very high and justified with the fact that the Economic 
and Structural Programme for the Rhenish coal-mining district was subject to continuous adaptations 
(Zukunftsagentur Rheinisches Revier 2020, 2021). From an environmental perspective, it has been 
assessed most critical with regard to the capacity for taking into account alternative scenarios. It was 
argued that there were always unforeseeable developments possible, such as the Russian invasion 
of Ukraine. Therefore, it as critical to act based on the knowledge that was available and consolidated 
already taking into account that many of our infrastructural investments will be there for decades at 
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least. A telling example was the construction of environmentally sustainable housing. There was 
neither a lack of knowledge nor uncertainty involved, it just needed to be done. 

C6. Diverse community-based experimentation with disruptive solutions 
This factor examines the practical experimentation of communities with novel solutions. The practical 
experimentation of communities with novel solutions is overall assessed at an intermediate level, 
while four interviewees expressed difficulties in rating this factor. The main problem is not innovation 
but standardisation, diffusion and implementation of existing solutions. Scientific stakeholders saw 
no shortage of experimentation in terms of technical solutions but missed research and field 
experiments on how to bring about behavioural changes. 

C7. Innovation embedding and coupling 
This factor asks about the embedding of effective sustainability innovations, e.g., through resource 
provision or regulations. Seven stakeholders argued that the level of support in place for empowering 
protagonists of a clean energy transition was rather high. Two stakeholders rated it as low, and two 
did not know. Most actors did not see a shortage of financial resources. A problem was seen in the 
fact that the funds derived from the StStG were earmarked for investments only, while innovations 
at an early stage would require research and innovations at the stage of market entry may benefit 
from subsidies also for consumption costs.  

Reflexive regulation was rated rather high by four interviewees and rather low by two interviewees. 
Four were unable to give an assessment. It is interesting to note that even those who saw supportive 
regulation in place already still provide relatively long lists of what else is still awaiting regulative 
improvements: notably, planning and permission procedures would have to be speeded up, 
especially for creating alternatives and the financing of the clean energy transition should be 
decoupled from household consumption. 

Relational factors 
C8. Reflexivity and social learning 
Social learning is required to feed outcomes of learning processes back into the articulation of 
governance, leadership, and community empowerment, e.g., through monitoring system change and 
collective reflexivity. Overall, the regional capacity for social learning was rated rather low, as 
indicated by the low mean value but even more by the low level of the modal category. While regional 
learning has been a salient academic topic for at least two decades (Storper 1993; Florida 1995) 
and the global idea of Green Growth (Allan and Meckling 2021) seems to resonate well also in the 
Rhineland, organising actual social learning processes towards Green Growth on a regional level is 
indeed a challenging endeavour. Several actors did not see a systematic approach in that sense. At 
the same time, a smaller set of other actors see manifold processes of monitoring and stakeholder 
exchange, although these processes might not be formally organised and feedback into governance 
was seen as unsure. Monitoring and evaluation is indeed a formal requirement of the StStG pointed 
out. However, four participants were unable to assess this item. On the one hand this might be due 
to the fact that regional learning processes may be hard to observe anyway. On the other hand this 
could be because they were in in their early days when we did the interviews and will become more 
visible later. 
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C9. Working across human agency levels 
This factor stands for how respondents elucidated their answers to describe whether “capacity 
development (C1-8) addresses multiple levels of agency in the public, private and civil society 
sectors, including individuals, households, social groups, organizations, networks (of individuals, 
groups, etc.) and society.” Although the overall assessment of this factor was unanimously rather 
high, a closer look at the reasons given by respondents reiterates the issue of actor selectivity raised 
with regard to actor diversity (C1.1). While formal procedures often include the participation of certain 
stakeholders, the involvement of civil society actors – which would maybe require more informal 
interaction formats – remains limited. 

C10. Working across political-administrative levels and geographical scales 
The extent to which “capacity development reflects interactions between political-administrative 
levels and between geographical scales in terms of the topics addressed and stakeholders involved, 
including spatial scales from local areas to regional territories, national territories, and inter- and 
transnational spaces” was assessed unanimously as high. On the one hand, that might be due to 
the fact that in a federal state like Germany multilevel coordination has become a rather routinised 
activity of political actors. On the other hand, some deficits were pointed out with regard to 
international coordination and interaction at the EU level. 

5.3.3 Gender dimension 

In the Commission on Structural Change and Employment, the number of female participants was 
10 out of 31. Women were hardly represented among the stakeholders that agreed to be interviewed 
(2 among 12). Those who agreed to be interviewed were more likely to indicate that they are lacking 
the expertise of responding to particular items than other stakeholders. None of the stakeholders 
addressed specific gender aspects. 

5.4 Conclusion 

Socio-political as well as socio-economic and technical aspects of the decarbonisation process were 
analysed at the political-administrative level, i.e., for North Rhine-Westphalia. Based on text analysis, 
narratives have been identified based on statements and counterstatements of key regional 
stakeholders in the public debate. Corresponding constituencies are designing the transition by i) 
technological regularisation, ii) technological adjustment and iii) technological reconstitution.  

The energy transition in Rhineland is ongoing. The federal government and the regional government 
are the defining constituencies imposing the coal phase-out in the region. Further, the Commission 
on Growth, Structural Change and Employment was established to find a sustainable compromise 
for the coal phase-out. After the Coal Phase-out Act had been passed, the focus of the public 
discourse moved from the feasibility of a coal phase-out to the appropriate speed of the coal phase-
out. The political landscape reflects this switch. Except for the AfD, all other political parties generally 
support a coal phase-out. However, the parties differ concerning the adequate speed of a coal 
phase-out. The coalition agreement 2021 of the federal government in Germany envisions a coal 
phase-out ideally by 2030. 

Overall, four narratives have been identified, that refer mainly to the speed of the coal phase-out or 
the use of transition funds: i) structural change as an opportunity to reinvent the region, ii) money 
alone is not enough to make the upcoming structural change a success, iii) faster coal phase-out to 
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meet climate policy targets and the opposite opinion iv) indispensability of coal, i.e., to slow down or 
stop the phase-out of coal. Interestingly, compared to the other German lignite regions, the public 
discourse in Rhineland is focused more on preserving nature and villages. 

In the ENTRANCES project, we also assessed the transformative capacity of the Rhineland to shape 
its decarbonisation pathway. In order to avoid the social selectivity of certain policy instruments, we 
strived to include a wide variety of actors.55 However, it was hardly possible to motivate civil society 
actors to participate, although we made persistent efforts. This is not merely a methodological 
comment but reflects a deeper problem of representing a diversity of social interests. On the one 
hand, this is due to a lack of resources of civil society actors. On the other hand, this selectivity might 
also be attributable to a certain disappointment that is repeatedly created by participatory 
governance formats. Although they allow for a diversity of opinions to be heard, final decisions will 
be made at the political level. Therefore, it seems to be crucial that the political institutions formally 
in charge of taking certain decisions work efficiently, effectively and in a responsible way in order to 
set up guidelines for more decentralised decision-making processes. This is especially important for 
facilitating the creation of new (energy) markets but also for building trust between the electorate 
and the elected. Accelerating the coal phase-out by rescheduling it from 2038 to 2030 for example 
was seen by many regional stakeholders as a breach of trust to a certain extent. Even more so as 
many practical questions are still unresolved. 

Developing a consciousness of systemic interdependencies is certainly an important requirement. 
However, there is also a limit to the depth of such an understanding that can be reached by a broader 
set of actors. Therefore, it seems to be all the more important to develop consistent narratives about 
future pathways and to overcome perceptions of loss. These narratives will be more convincing when 
they are underscored by concrete measures that are visibly materialised and can be referred to in 
public deliberation. In terms of regulation, the Structural Reinforcement Act for Mining Regions has 
been perceived as such a measure by the interviewees and the federal Act to Increase and 
Accelerate the Expansion of Onshore Wind Turbines (BGBl 2022), falls into the same category. The 
latter will be important especially for overcoming NIMBY politics at the state and communal levels. 

                                                 
55 While expert commissions are usually portrayed as a means to bridge social interests and build consensus, this 

instrument is also not free from power asymmetries. The “Coal Commission”, which enabled the Coal Phase-Out 
Act for example was described as “dominated by non-transparent responsibilities and privileged members 
representing the better-resourced organization. [The commission] …only contributed to a very limited extent to 
bringing the various interests present in the commission to a … just balance” (Haas et al. 2022, 395, Note 2). 
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6 Challenges, Coping Strategies & Gender 
6.1 Challenge 1: Regional structural transformation 

6.1.1 Challenge description 

Current situation 
The Rhineland is Europe’s largest territory for lignite mining. This has induced many energy-intensive 
industries to settle in the region, making the region relatively wealthy. This wealth and also the related 
professional identities have come under threat through the Coal Phase-out Act of 2020. Although 
the state of North-Rhine Westphalia initiated a “preventive structural policy” already several years 
ago (Gärtner 2014), it remained fairly ambivalent towards the phase-out of lignite (Vallentin et al. 
2016). In the wake of global climate change and climate mitigation policies, time horizons of 
structural change policies have become shorter than they were with regard to the hard coal phase-
out (Reitzenstein, Popp 2022). This exerts considerable time pressure on policy makers and regional 
actors. Under such time pressure, some blind-spots might emerge. 

Desired outcome  
The region wants to become a model and pilot region for new energy and mobility as well as 
sustainable production and to create an attractive living environment geared towards this. It strives 
to use its competitive advantage in the energy industry, in resource and bioeconomy, in industrial 
production, in science and research, as well as in the reorganisation of space and infrastructures in 
order to promptly create the necessary new gross value-added – and to develop employment 
potential in the CCT. 

6.1.2 Coping strategies 

Coping strategy 1.1: Research and Development 
According to the vision of many regional actors, the structural change gives the unique opportunity 
to carry out projects on central future topics such as climate protection and adaptation, digitisation 
and sustainable management for the benefit of the people. The actors see the potential that technical 
and social innovations will contribute to sustainable energy supply, sustainable use of resources and 
a circular economy. According to this view, digitisation and artificial intelligence will make important 
contributions to economic competitiveness, to an efficient traffic and mobility infrastructure and to an 
attractive living and working environment in the CCT. The region aims to be completely CO2-neutral 
by the year 2050 to comply with the EU targets. The internationally agreed Sustainable Development 
Goals and their implementation strategies can provide important guidance. In the region's vision, the 
CCT has the potential to develop into a model region for a good life, good work and sustainability in 
many aspects. It is emphasized that in the largest landscaping construction site in Europe, an 
attractive range of supra-regional charisma for living and working in a multifunctional and climate-
friendly landscape is being created. The Rhine area strives to become a model region for energy 
supply and resource security. 

Coping strategy 1.2: Structural change step by step 
The Commission on Growth, Structural Change and Employment provided the opportunity for early 
and more proactive planning of structural policies. New structures and companies settle in parallel 
to the first power plant shutdowns, and thus jobs, apprenticeships and economic added value are 
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created. Many stakeholders in the CCT have brainstormed different visions and ideas for the future. 
The task now is to coordinate these ideas, combine them into a coherent overall picture and develop 
projects. 

6.1.3 Gender dimension 

The mining and energy sector has been traditionally male-dominated and there are few signs that 
this might change in the nearby future. While the same is true for most science, technology, 
engineering, and mathematics (STEM) fields, it would be crucial to provide students with early 
experiences that demonstrate to both girls and boys that they can succeed in these fields (Cheryan 
et al. 2017). 

6.1.4 Discussion  

The region has great potential to show how the conversion from a linear to a circular economy can 
proceed. The region is home of many research and development centres of North Rhine-Westphalia. 
Besides a lively university landscape with RWTH Aachen University and the universities in Bonn, 
Düsseldorf and Cologne, many centres and institutes from all major German research institutions 
are located in the area, e.g. Jülich Research Center, with internationally known researchers. This 
research landscape must bring its innovation and application potential into the area in a structurally 
effective way. Importantly, it has to be kept in mind, that innovative potential in human capital is not 
created only at university level but much earlier and especially also in vocational education and 
training (Herrmann 2021). The shortage of skilled workforce has increased in Rhineland at a pace 
similar to the rest of Germany (Jansen, Schirner 2020). At the same time, skilled workforce in mining 
and energy sectors might become redundant and in need for new career perspectives (Rutovitz et 
al. 2021). Creating re-training programmes and new career paths for these workers seems to be 
crucial not only in terms of increased macroeconomic efficiency but also in order to ameliorate the 
cleavage between economic interests of workers and ecological interests of environmentalists. 

Overall, the high aspirations of creating a successful and innovative path of structural change are a 
regional strength. At the same time, future developments are highly uncertain, which means that 
high aspirations also bear a considerable risk of producing disappointment. Therefore, regional 
aspirations should regularly be checked for their feasibility. While Rhineland disposes of a fairly 
strong position in many socio-economic indicators compared to the rest of North-Rhine Westphalia, 
this is neither the case for early school leavers (Netzwerkbüro Bildung Rheinisches Revier 2021) nor 
for further education and training activities (Netzwerkbüro Bildung Rheinisches Revier 2022a,b). In 
addition, it is not a lack of innovation in some fields that is hampering structural change but a low 
speed in rolling out known solutions at a larger scale (e.g. thermal insulation of housing) (cf. section 
5.3.2, capacity development processes). 

6.2 Challenge 2: More transparent governance and funding mechanisms 

6.2.1 Challenge description 

Current situation 
When the Structural Strengthening Act Coal Regions came into force regional actors in Rhineland 
worked under great time pressure to get the first publicly funded projects on the way. While the 
speed of their initiative can be considered as a strength, this came with the caveat of low 
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transparency of participative governance procedures and funding decisions (Herberg et al. 2020). 
Governance mechanisms declared “participatory” that are not perceived as such has been 
delegitimated as “bogus participation” (Scheinbeteiligung). The challenges of participation and 
transparency in governance have been documented by earlier studies already and were reiterated 
by regional actors in interviews and focus group discussions of the ENTRANCES project. 

Desired outcome  
Governance and funding procedures are perceived as more inclusive and also more transparent 
than current procedures. 

6.2.2 Coping strategies 

Coping strategy 1: Transparent rules and communication for the acceptance/rejection of 
projects 
For a broader acceptance of the funding decisions in local communities, it is necessary to 
communicate the decision process to the public. However, not only the final decision but also the 
rules of decision making need to be clearly communicated. 

Coping strategy 2: Random selection of citizens to participatory governance procedures 
While participatory governance procedures certainly have their limitations, e.g. because of their 
inherent socio-demographic selectivity, they can also contribute to greater transparency and 
legitimacy of policies (Lorenz et al. 2020). Random selection of participants instead of mere self-
selection could be a step forward in this respect (Nanz & Leggewie 2016). Rhineland has started to 
experiment with such a format (Zukunftsagentur Rheinisches Revier 2021: 146-147). 

6.2.3 Gender dimension 

This challenge has a specific gender dimension because women are less likely to engage in political 
participation of all formats than men, and, hence, are rarely involved in the decisions. 

6.2.4 Discussion 

The usage of the available structural transformation funds was criticized by local stakeholders for 
not targeting the eight municipalities and projects. There is a lack of trust in the selection process. A 
straightforward coping strategy would be to modify the selection process. One potential modification 
should consider a more transparent decision process. Currently, the federal state, together with 
some representatives of the local communities, decides on the acceptance/rejection of different 
projects. The current selection process is not transparent with respect to the criteria used to decide 
on the projects accepted for funding. Most of the directly affected regions are located in rural areas, 
while the decision makers are mainly from urban areas. This creates a potential decision bias 
towards projects located in urban areas and not in rural areas. 

However, the inclusion of local stakeholders in the decision process does not guarantee a broad 
acceptance of the decisions made. In addition to more transparent acceptance and rejection rules, 
communication about particular (large) decisions has to be improved. Transparency could be further 
enhanced by participatory governance procedures that include a random selection of participants. 
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6.3 Challenge 3: Peripheralisation of rural municipalities 

6.3.1 Challenge description 

Current situation 
Within the Rhenish CCT, 20 small and mid-sized municipalities are directly neighbouring the open 
pit mines that will be closed down until 2038 (Zukunftsagentur Rheinisches Revier 2021). 
Educational expansion on the one hand and declining job opportunities in these rather rural 
municipalities increase the drag on young people to move out for education and job reasons. This 
has already begun to create a scarcity of skilled workforce in some parts of the Rhineland. 
Furthermore, youths are also crucial in making active contributions to local community life. Strong 
outmigration of youth has a gender bias, leading to a more masculine population that remains. The 
remaining rural population is likely to feel marginalised not only through outmigration but also through 
the economic and cultural de-valorisation of mining as an economic activity. While right-wing 
populism does not seem to be a salient problem in Rhineland (yet), gender-selective youth 
outmigration, as well as economic and cultural processes of peripheralisation, have been associated 
with more votes for populist parties in other European regions (Salomo 2021; Schmalz et al. 2020).  

Desired outcome 
Securing a skilled workforce for the local economy as well as a vital local community and an open, 
democratic political culture in rural municipalities (including small and mid-sized towns). 

Coping strategies 
Coping strategy 1: Creating a regional governance structure for the education system 
As part of several federal and state programmes for facilitating education monitoring at the local 
level, local governments and other stakeholders have increasingly become involved in coordinating 
their education-related tasks with each other (Brüggemann & Tegge 2018). The Rhenish CCT has 
also established a bureau for education monitoring and is about to define the challenges ahead that 
result from the structural change in the region (Netzwerkbüro Bildung Rheinisches Revier 2021, 
2022b). 

Coping strategy 2: Recreating rural municipalities as social places 
While urbanization in Germany has been a trend for decades that was only rarely interrupted, the 
concept of central places was a crucial policy instrument for states to balance spatial development. 
While this concept relies heavily on economic geographical reasoning, it has recently been argued 
that small and mid-sized municipalities should also be “social places” where community activities 
and civic political culture are nurtured (Kersten, Neu, Vogel 2022). The concept of social places 
strives to avoid rural-urban polarisation and maintain social cohesion of society from a spatial 
perspective. 

6.3.2 Gender dimension 

This challenge has a very specific gender dimension: women are more likely to emigrate from rural 
regions than men, leading to a masculinisation of local communities. 

6.3.3 Discussion 

Outmigration and ageing have become pressing issues in most rural regions. In connection with low 
population densities and the financial difficulties of municipalities in rural regions (challenge 2) this 



D3.3 Rhineland Case Study Report 
 

73 

might lead to a stronger peripheralisation of rural municipalities. Great emphasis should be put on 
education and the creation of “social places”. 

6.4 Challenge 4: Adaptation to climate change 

6.4.1 Challenge description 

Current situation 
During the summer of 2022, the drought intensified water scarcity in Rhineland shedding a dim light 
on the effects of climate change and in particular water management challenges in the decades to 
come. Water management in Rhineland is a very challenging task because of competing use 
demands on the one hand and an increasing scarcity of water supply due to lignite mining and 
climate change on the other hand. Water is used as drinking water, for agriculture, for river 
transportation, is affected by active lignite mines and it is expected to fill empty mines after the coal 
phase-out. The aspired-for lakes shall help to attract (urban) tourists to the more rural parts of the 
region.  

At the same time, there are considerable conflicts around land use in the region. Due to the lignite 
mining activities and related formal expropriation procedures, RWE has become one of the largest 
landowners in Rhineland. Since most of this land has not been returned to municipalities yet nor has 
it been made available on real estate markets, there is a considerable scarcity of land for developing 
new economic areas. Furthermore, in the north of Rhineland suburbanisation processes put 
pressure on blue and green infrastructure alike, which means that fertile soil will become unavailable 
for agriculture in the coming decades, decreasing the potential for sustainable food production close 
to densely populated centres (Greiving et al. 2022).  

Given that water and land use management are closely interrelated, they are discussed here 
together. 

Desired outcome 
Establish an integrated water and land-use management system that considers the interests of all 
the stakeholders of the regional water and land supply (BMU 2021). 

6.4.2 Coping strategies 

Coping strategy 1: Building a transport pipe 
For the flooding, infrastructure has to be established that needs to be operated for years. For the 
opencast mine Garzweiler, the provider RWE Power AG is currently planning a 24-km underground 
transport pipe that will be filling the mining pit lakes with water from the Rhine from 2030 onwards. 
The flooding process will approximately take up to 40 years, and the lake is estimated to be usable 
by the middle of the century. 

Coping strategy 2: Building regional spatial information system for more integrated planning 
procedures 
A project funded by the German federal government advocates for the establishment of a spatial 
information system that would allow for more integrated regional planning procedures: This system 
is “designed to enable the regional and local actors to determine structural changes and their 
foreseeable impacts, as well as to continuously monitor the effects of their interventions” (Greiving 
et al. 2022: 17). 
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6.4.3 Gender dimension 

This challenge has no specific gender dimension. 

6.4.4 Discussion 

In order to run opencast mines, pumps are used to subside groundwater. Most of the water is guided 
into rivers or used as a coolant in the power plants. Through the subsidence, neighbouring 
municipalities and landscapes have to be supplied artificially with water, for example the regions 
north of the opencast mine Garzweiler. Furthermore, through chemical reactions of oxygen with 
pyrite, the soil of the mine acidifies and results in contamination with iron oxide. A further aspect of 
water management is the flooding of former excavation pits. The overburden is used for filling older 
opencast mines; flooding will gain importance within the next couple of years. Following simulation 
by the Öko-Institut (2017), about 45 % of the total Rhenish lignite mining area will be taken over by 
lakes in the next 40 years. The larger the area of the pit to be flooded, the less the costs for 
agricultural and forestry cultivation, but at the same time, the slopes that have to be secured against 
landslides are higher, and evaporation losses that have to be replaced are getting bigger. 

The flooding process will have to be complemented by additional water being extracted from the 
Rhine through a pipeline that will be built from 2025 onwards. However, a lowered level of Rhine will 
also threaten shipping on the river. Therefore, river management in a multi-layered political system 
will acquire new importance (Garrick et al. 2014). 

While the decline of the mining industry provokes regional water authorities with new challenges, as 
in the Rhenish-Westphalian industrial belt for example (Brandt et al. 2015), water management is 
not a merely regional challenge. Water management has been set on the national political agenda 
as well, which creates the opportunity of strategic coordination across governance levels (BMU 
2021). The Federal Ministry for the Environment, Nature Conservation and Nuclear Safety drafted a 
National Water Strategy in 2021, based on a two-year national water dialogue with relevant 
stakeholders and a national citizens' dialogue on water in order to develop sustainable coping 
strategies. To coordinate water management policy, the states and the federal government have 
formed the German Working Group on water issues of the Federal States and the Federal 
Government (Bund/Länderarbeitsgemeinschaft Wasser, LAWA). 

From a regional perspective, storing rainwater in Rhineland, e.g. by renaturing rivers and moorlands, 
should become a crucial aspect of such a strategic endeavour. Therefore, water management will 
have to be integrated with sustainable land use strategies (BMU 2021). 

6.5 Challenge 5: Energy crisis 

6.5.1 Challenge description 

Current situation 
The transition from a fossil fuel-based energy system to a system relying entirely on renewables 
requires a bridging technology. Natural gas-fired power plants were this bridge. However, Germany 
heavily depends on Russian gas imports. Therefore, the Russian invasion of Ukraine poses a threat 
to the gas supply for countries supporting Ukraine in the war. Germany supports Ukraine with 
weapon deliveries and financial assistance.  
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Desired outcome  
The region needs to transform its energy supply to be based entirely on sustainable energy 
resources. The coal phase-out in Germany was originally scheduled to be completed in 2038. 
Regional plans have been set up accordingly. When it began its work in 2021, the current German 
government aimed at speeding up the coal phase-out to be finished by 2030 in order to be able to 
fulfil climate targets set at the international level. However, with Russia’s invasion of Ukraine the 
security of the national energy supply has been called into question, which seems to reduce the 
government’s ambition to speed up the coal phase-out. Hence the challenge is to balance these 
contradictory aims. 

6.5.2 Coping strategies 

Coping strategy 1: Clean energy transition 
It is necessary to increase the share of renewables and storage facilities for excessive electricity 
from solar and wind to reduce the dependency on Russian gas.  

Coping strategy 2: Energy imports diversification 
In order to diversify energy imports, an expansion of the electricity grid in Europe is necessary. In 
addition, it is necessary to establish trading relationships with different suppliers of natural gas and 
other fossil fuels. In the medium to long term, the creation of a hydrogen industry can contribute to 
more energy security.  

Coping strategy 3: Energy efficiency (Energy-saving technological progress) 
Economic activity in Germany needs to reduce its energy intensity. Implementing and developing 
new energy technologies are vital to reducing the dependency on Russian gas.  

6.5.3 Gender dimension 

The energy crisis has no direct relationship with gender.  

6.5.4 Discussion 

Rhineland produces energy mining lignite and relies on fossil fuel imports such as natural gas for 
the production of energy-intensive industries. The industry relies on natural gas from Russia. The 
gas price through long-term contracts created a direct competitive edge for the chemical industry in 
the region. Alternative suppliers such as Norway, the Netherlands or LNG from the rest of the World 
have a cost disadvantage. 

Nevertheless, the high reliance on natural gas from only one supplier was a risky decision. It was 
cost-efficient but created a great dependence. The Russian invasion of Ukraine started in February 
2022. However, the occupation of Crimea by Russia was a first warning sign in 2014. The energy 
policy of the country did not change tremendously afterwards. Local companies did not start to look 
for new suppliers. Now Rhineland partly relies on the LNG terminals built by other European 
countries. The infrastructure to import natural gas from other parts of the world needs to be 
constructed as soon as possible.  

In addition to the diversification of energy imports, also the local production of energy is a vital option. 
There are already discussions about postponing the coal phase-out in Rhineland or expanding wind 
and photovoltaic to stabilize the energy supply. It is a new source of uncertainty about the future 
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transition path of the region. It is apparent that the postponement of the coal phase-out might lead 
to a longer transition path. There seems to be no alternative to the usage of coal to substitute gas 
for electricity production in the short run. Wind and solar electricity generation are too volatile without 
storage technologies and capacities. Industrial processes currently still rely on hydrogen produced 
with natural gas. In the medium to long-term, the establishment of a hydrogen industry in the region 
might reduce Russian energy dependency and, at the same time, enable a clean energy transition. 
The current energy crisis might lead to a faster expansion of renewable energy share, but it can also 
increase the dependence on fossil fuels. More investments into the gas infrastructure to import LNG 
or to expand pipeline capacities might create a lock-in situation. On the other side, high energy prices 
leading to energy poverty can create social unrest.  

In the short run, demand-side coping strategies to reduce energy consumption and increase energy 
efficiency are the most acceptable coping strategies without any clear drawbacks. However, the 
potential to save energy depends also on the income of the respective private household. Therefore, 
energy efficiency measures have also implications for wealth distribution. Households with higher 
saving rates and disposable income can invest more into more efficient heating devices. At the same 
time, households with lower disposable income have, in general, lower savings to rely on. 

In general, the uncertainty about energy supply in the next decades is the main concern for private 
and public investments. A more self-sufficient, resilient and sustainable energy system has to be 
implemented in the future. 

6.6 Conclusions 

Rhineland faces five major challenges, which are all interdependent. The region has set out to begin 
an ambitious structural transformation path, which is mainly based on technological innovation in the 
academic STEM fields. While the scientific resources in the region are remarkable, it should be kept 
in mind that incremental innovations are often driven by competencies that have been established 
through vocational education and training rather than academic education. Regional problems of 
early school leavers and lower participation rates in further education and training must not turn into 
blind spots of structural change policy. The most recent energy crisis caused by the invasion of 
Ukraine by Russia in February 2022 can cause a faster clean energy transition or a delay. Concerns 
about the energy security supply in the region might postpone the coal phase-out to reduce the 
electricity generated with natural gas. This increases the uncertainty about the transition path. 

In the medium term, natural resources are likely to gain in political salience. This puts an integrated 
system of water management and land use at center stage. While first steps have been done in such 
a direction, neither the required information infrastructure nor compatible administrative procedures 
exist as a standard routine. Not of the same existential relevance but more relevant in the short term 
is the creation of more transparent and inclusive governance structures. This is especially the case 
for the allocation of funds from the Structural Strengthening Act Coal Regions. Last but not least, the 
structural transformation of the Rhineland is also a transformation of the landscape, settlement 
structures and local communities. It should be assured, that projects of structural change will 
consider especially the interests of the 20 municipalities neighbouring the open pit mines, in order to 
avoid their peripheralisation and a decline of their communities.  

The gender dimension is especially relevant for the regional structural transformation and the 
potential peripheralisation of rural municipalities (challenges 1 and 3). In the first case, the 
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participation of girls and women in STEM fields should be fostered by providing them with early 
experiences of belonging and self-efficacy. In the second case, small and mid-sized municipalities 
should be maintained as “social places” where education and jobs for women are available.  
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7 Summary 
The multidimensional analytical framework for the Rhineland case study analysed the socio-
economic, socio-cultural, socio-psychological, socio-political and socio-ecological components of the 
clean energy transition in the coal territory, the labour market region and the political-administrative 
region. 

In the socio-cultural component, stress strains are identified with the help of focus groups. A survey 
conducted for the socio-psychological component analysed place attachment and the general 
perception of the clean energy transition in the region. The socio-economic component analyses the 
development of key socio-economic indicators in the past. Further, text analysis for the socio-political 
component identifies different narratives and conflicts in the region associated with the coal phase-
out in the region. Finally, the socio-ecological component relies on interviews to identify the 
transformative capacity of the region. Accordingly, the ENTRANCES framework covers different 
views by various stakeholders.  

The region aims to remain an innovative centre of business and industry while being well-prepared 
to translate the EU Green Deal into concrete projects and to contribute to climate protection on a 
global scale. However, strain situations identified refer to the relative scarcity of land and water, the 
polarisation of political culture with environmental protests, the gap between energy policy aims and 
their implementation and youth outmigration.  

The transformation of the energy system and the decarbonisation process are expected to have a 
noticeable impact on the socio-psychological well-being of the inhabitants of the CCT. We found that 
Place Rootedness and Life Satisfaction are remarkably high in Rhineland.  

Labour productivity in Rhineland is higher compared to the national average, and regional GDP 
growth is similar to the German growth rate. A key driver in the region is migration. For North Rhine-
Westphalia, the phase-out of coal-fired electricity production is a historic step and a huge challenge. 
However, the main socio-economic consequences are more likely to be the result of the 
transformation in the energy-intensive manufacturing industry rather than in the mining and utility 
industry itself. 

After the German Coal Phase-out Act had been passed, the public discourse switched from the 
feasibility of a coal phase-out to the appropriate speed of the coal phase-out. The political landscape 
reflects this switch. The coalition agreement of the federal government in Germany envisions a coal 
phase-out ideally by 2030. Currently, two main conflicts prevail—first, the speed of the coal phase-
out and second, how the transition funds are used. The four narratives about the necessary structural 
change due to the coal phase-out are a consequence of the two conflicts. The first narrative 
describes the structural change as an opportunity to reinvent the region. The second narrative shows 
that money alone is not enough to make the upcoming structural change a success. The third 
narrative covers the speed of the phase-out, indicating that a faster coal phase-out is necessary to 
meet climate policy targets. Finally, the fourth narrative reveals the indispensability of coal, i.e., to 
slow down or stop the phase-out of coal. Interestingly, compared to the other German lignite regions, 
the public discourse in Rhineland is focused more on preserving nature and villages. The federal 
government and the federal states' governments are the defining constituencies imposing the coal 
phase-out in the region. 
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An assessment of the transformative capacity of the region is rated by the interviewed stakeholders 
as slightly above intermediate. The socio-ecological and -technical component shows that 
stakeholders from different sectors perceive the transformative capacity differently. Public sector 
stakeholders, for instance, consider the levels of actors' diversity and diverse governance in the 
region as high, while representatives from the NGOs perceive the level of experimentation as rather 
intermediate. 

The clean energy transition in Rhineland faces five significant challenges. The upcoming structural 
change and the development of new energy and mobility strategies depict the most important 
challenge. The extent of climate change and climate mitigation policies even foster the speed of the 
coal phase-out and the associated structural change. However, the most recent energy crisis caused 
by Russia's invasion of Ukraine can even cause a faster clean energy transition or delay. However, 
the state government put forward the State’s Energy Supply Strategy with the aim to remain an 
innovative centre of business and industry whilst providing crucial support to the national and 
international climate effort. 
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Appendix 
Regional Delineation 

 

Table 11 – Case delineation 

CCT CCT-3 LMA PAR 
   DEA North Rhine-

Westphalia 
05162008 Greven-

broich 
DEA1D Rhein-Kreis 

Neuss 
DEA1D Rhein-Kreis Neuss DEA1 Düsseldorf, 

Regierungsbezirk 05162012 Jüchen 

    DEA11 Düsseldorf 

    DEA14 Krefeld 

    DEA15 Mönchengladbach 

    DEA1C Mettmann 

    DEA1E Viersen 

05315600 Köln DEA23 Köln DEA23 Köln DEA2 Köln,  
Regierungsbezirk 05334012 Eschweiler DEA2D Aachen DEA2D Aachen 

05358020 Inden DEA26 Düren DEA26 Düren 

05358048 Niederzier 

05362004 Bedburg DEA27 Rhein-Erft-
Kreis 

DEA27 Rhein-Erft-Kreis 

05362008 Bergheim, 
Erft 

05362016 Elsdorf, 
Stadt 

05362024 Frechen 

05362028 Hürth 

05370004 Erkelenz DEA29 Heinsberg DEA29 Heinsberg 

  
  

DEA2B Rheinischer 
Bergischer Kreis 

    DEA24 Leverkusen 

  
  

DEA28 Euskirchen 

Source: own delineation. 
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Table 12 – Municipalities in CCT 

Community National 
Identifier 

Area 
in km2 Population Population 

Density Average Age 

Bedburg 05362004 80 23,658 294 44.7 

Grevenbroich 05162008 103 63,743 622 44.4 

Jüchen 05162012 72 23,294 324 45.3 

Erkelenz 05370004 117 43,206 368 45.1 

Niederzier 05358048 63 14,113 222 44.0 

Elsdorf, Stadt 05362016 66 21,807 330 43.9 

Frechen 05362024 45 52,439 1,162 44.8 

Hürth 05362028 51 59,731 1,166 43.0 

Bergheim, Erft 05362008 96 61,601 639 43.4 

Eschweiler 05334012 76 56,482 746 45.0 

Köln 05334012 405 1,087,863 2,686 42.0 

Note: Data for 2018. 

Sources: Destatis (11111, 12411) and own calculations. 
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Appendix socio-cultural component 

Figure 15 – Overview of socio-cultural factors 
 

 
Source: Deliverable 1.2 of ENTRANCES project.  
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Description of the strain situations 

Strain situations related to financescapes 

01: Land market and agriculture  

 Type: External conflict 
 Rationale: RWE Power, the lignite mining company active in the region, buys land in order 

to be able to compensate those who have to resettle 
 Description: Lignite mining is an economic activity that needs a lot of land. For it to be 

possible, many dwellers and farmers have to resettle. In order to compensate these groups, 
RWE typically buys large amounts of land. While this kind of compensation has been an 
activity of lignite mining companies that might go back for decades (maybe even to the 
beginning of the 20th century), the problem of land-use competition has intensified during the 
last ten to fifteen years. On top of the somewhat artificial demand created by RWE, additional 
demand was created by the low-interest rate monetary policy of central banks. Investors 
across the globe buy land as an investment. This affects Rhineland in particular because of 
the extremely high quality of soil thereof, between 90 and 100 standard land value points. 
Not only does that lead to rising land prices, but for farmers, it also means very often that 
they will be compensated with soils of minor quality. 

 Factor(s): F-11 Exogenous private investments 
 Geo-position: Entire CCT 
 Time-position: 2010 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

 

02: Regional added value of RWE Power 

 Type: External conflict 
 Rationale: The national act on the coal phase-out means disinvestment for Rhineland 
 Description: RWE Power accounts for a regional added value of up to 1.3 billion euros per 

year, including direct and indirect effects (wages, investments, consumption). The national 
coal phase-out act marks the beginning of increasing disinvestment, which will extend until 
2038 (or 2030, depending on political decisions still to be made). For craftsmen, for example, 
the resettlement of an entire village meant that they were contracted for about a decade or 
so. Although resettlements have certainly not been their only source of income, this source 
will be finished. 

 Factor(s): F-13: Disinvestment 
 Geo-position: Entire CCT 
 Time-position: 2019 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 
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03: Downsizing of employment through early retirement and termination payment. 

 Type: External conflict 
 Rationale: RWE Power had begun downsizing programs long before the coal phase-out act. 
 Description: Around 2000, a fairly generous early retirement program was set up in order to 

cut personnel costs. Later, between 2012 and 2016, new downsizing programs were set up. 
However, significantly less generous for those affected. These programs meant not only a 
loss of income but often also a loss of meaning for miners who had often worked their entire 
careers in the same company.  

 Factor(s): F-13: Disinvestment 
 Geo-position: Entire CCT 
 Time-position: 2000 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

04: Resettlement 

 Type: Impasse 
 Rationale: Resettlement projects create impasses among the dwellers in the affected 

communities 
 Description: Lignite mining companies offer the inhabitants of villages to be resettled 

monetary and material compensations. Despite attachment to their place, most people 
accept these compensations. On the one hand, these compensations are generally seen to 
be rather generous. Furthermore, the persons in charge of organising resettlements very 
often sought highly individualised solutions for their clients. The participant from RWE recalls 
that for a man rearing doves, she sought a building site where he would be able to continue 
this hobby. On the other hand, dwellers also know that if they don't accept voluntarily, they 
can be expropriated and forced to resettle by law in the end. However, a minority of dwellers 
might not accept and may fight for their place until the end. These people are often farmers 
who feel very much attached to their land. Furthermore, people feel attached to unique 
symbols, for example, historic buildings that cannot be transferred to a new settlement. Since 
there is no real solution for the latter group, this seems to be rather an impasse than an 
internal conflict. 

 Factor(s): F-11: Exogenous private investment 
 Geo-position: Entire CCT 
 Time-position: 1970-2020 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

05: External conflicts of resettlement  

 Type: Exogenous conflict 
 Rationale: Resettlement projects have become a public issue of national attention 
 Description: Although resettlements were never easy for those affected, the fact that 

settlements and forests had to be torn down for lignite mining projects became increasingly 
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politicised at the national level during the years before the coal phase-out act. Compared to 
protests against nuclear power generation, protests against coal and lignite mining occurred 
relatively late (David & Gross 2019; Renn &nrw Marshall 2016). On the one hand, RWE 
insisted on their official allowances for mining and exploiting these legal licences to the full. 
On the other hand, local environmentalists sought connections to activists beyond the region 
and vice versa in order to organise local protests against resettlement and deforestation. A 
particular form of protest was climate camps (Bosse 2015; Sander 2017), a model known for 
protests in Britain (Frenzel 2014). Some of these conflicts, especially the one around the 
Hambach Forest (Mohr and Smits 2022) and those around certain villages (Kib e.V. [no 
year]), became symbols of national visibility. While these protests have contributed to 
fostering the clean energy transition at the national level, they were seen as rather 
controversial within the region. Participants of the focus group express ambivalent sentiments 
among the regional population. Protesting civil society actors felt empowered by the national 
attention for their ongoing fight for the conservation of villages and nature. Others, a more 
silent group, felt that their region was being used for external purposes of (global) 
environmentalism. 

 Factor(s): F-11: Exogenous private investments; F-15: Global environmentalism 
 Geo-position: Hambach, Lützerath, Keyenberg, Morschenich 
 Time-position: 2015-2018 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

 
06: Insufficient funding for education and training  

 Type: Uncertainty/Dependence 
 Rationale: In the Structural Strengthening Act Coal Regions, education is not considered 

explicitly (enough) 
 Description: Funding for education in Germany is provided by the federated states and 

municipalities. The majority, however, is provided by the states since, in schools, for example, 
they pay for pedagogical staff and municipalities for facilities and facilities management. One 
participant bemoaned that the Structural Strengthening Act Coal Regions did not explicitly 
consider education below the university level as a crucial category. Instead, it was apparently 
regarded as something like a natural resource that exists without further ado. However, this 
attitude underestimated the investments that were actually required. Furthermore, in addition 
to the coal phase-out, other challenges, such as digitalisation and automation, also call for 
more investments into education and training. 

 Factor(s): F-10: Public transfers and subsidies 
 Geo-position: Entire CCT 
 Time-position: 2020 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 
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07: Definition of regional architecture for funds from Structural Strengthening Act Coal 
Regions 

 Type: Uncertainty 
 Rationale: New funds for regional structural change created new political questions 
 Description: The decision to compensate coal regions for the structural change implicated 

by the coal phase-out means – according to participants – that around 14.8 billion euros will 
be transferred into the region. Formally, the Structural Strengthening Act Coal Regions 
(Strukturstärkungsgesetz Kohleregionen) explicitly designates 37 % of 40 billion Euro to 
Rhineland (BGBl 2020, pp. 1796–1797), which means 5.18 billion Euro being allocated to 
state funding for investments into economic infrastructure. The rest will be allocated to coal 
mining regions by the federal government itself, channelled through different structural 
development programs. Participants described several regional uncertainties resulting from 
the funding decision: Defining topics and criteria for subsidies, defining eligible territories, 
assuring the participation of relevant stakeholders, and accounting for different resources of 
eligible addressees. While the act allows, for example, funding of innovations from 
Universities, these are much more resourceful actors in terms of grant acquisition than 
municipalities. A remedy to these asymmetries between eligible actors has been the 
deliberately diverse composition of the supervisory board of the Zukunftsagentur, the agency 
which is responsible for making funding decisions. Furthermore, the federal criteria for the 
allocation of funds are quite rigid and complex, which makes the funding decision seem 
unnecessarily bureaucratic. 

 Factor(s): F-10: Public transfers and subsidies 
 Geo-position: Entire CCT 
 Time-position: 2020 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 
08: Perceived non-transparency of regional fund allocation  

 Type: Impasse 
 Rationale: Actual funding decisions and their criteria are intransparent to a larger public 
 Description: Decisions on regional funding according to the Structural Strengthening Act 

Coal Regions in Rhineland are made by the Zukunftsagentur Rheinisches Revier, an agency 
explicitly created for that purpose. Although their supervisory board has been designed with 
the aim of involving a large diversity of stakeholders, their decisions are perceived as 
intransparent by the "normal" dwellers of the region. A participant described conversations, 
for example, in which people doubted if these funds would actually arrive anywhere in the 
region. 

 Factor(s): F-10: Public transfers and subsidies 
 Geo-position: Entire CCT 
 Time-position: 2020 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 
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09: Competition for funds  

 Type: Internal conflict 
 Rationale: New public money also created new internal conflicts 
 Description: The money provided by the Structural Strengthening Act Coal Regions also 

created new internal conflicts. This is not only meant in the sense of different regional actors 
competing for a larger piece of the pie. It also has to do with the funding criteria setting a 
clear focus on investments and the creation of new employment opportunities. However, the 
focus on growth often implies sealing off new surfaces, a practice that contradicts the official 
national aim of reducing land consumption. It is especially farmers interested in the 
maintenance of fertile soils who speak up against local development projects implying more 
land consumption. Other conflicts arise when local government officials see their chance to 
realise projects they had long hoped for but realise that the strategy at the state level sets a 
priority on research, development and innovation. Yet a different group is frustrated by the 
restrictiveness of the funding criteria ruling out "truly proactive economic development". 

 Factor(s): F-10: Public transfers and subsidies 
 Geo-position: Entire CCT 
 Time-position: 2020 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

Strain situations related to technoscape 

10: Poor internet   

 Type: Impasse 
 Rationale: Some subregions in the south of Rhineland have a weak internet infrastructure 
 Description: In the south of Rhineland is the Eifel, a mountainous area where the district of 

Euskirchen is located. From there, many workers commute to the mining fields. This region 
is known for still disposing of fairly weak internet infrastructure. Despite that, local actors have 
not changed the situation. 

 Factor(s): F-16: Digital divide 
 Geo-position: District Euskirchen 
 Time-position: 2000 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

 

11: Definition of a regional technology profile   

 Type: Impasse 
 Rationale: The definition of a technology profile for the region has been assessed as too 

broad 
 Description: Regional stakeholders formulated an "Economic and Structural Programme for 

the Rhenish Region of the Future" (Zukunftsagentur Rheinisches Revier 2020, 2021), which 
is supposed to contain a strategy for developing a regional technological profile. A participant 
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described that while this broad orientation represents a political compromise between 
diverging interests, it has been assessed as too broad by scientific reviewers and as lacking 
a clear focus. Despite that, regional stakeholders seem to ignore the potential problems 
resulting from a lack of focus: Incrementally, actual funding decisions are likely to convert 
this lack of focus into a zero-sum game for competing projects. At the same time, there is a 
lot of uncertainty involved resulting from unknown future developments in technology. 

 Factor(s): not applicable 
 Geo-position: Entire CCT 
 Time-position: 2022 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

12: Connection between real and virtual reality  

 Type:  Impasse 
 Rationale: Participants assume that new connections between physical and virtual reality 

will be needed in the future 
 Description: The COVID-19 pandemic with contact tracing apps and an increase in remote 

work showed that new connections between real and virtual reality would be needed. One 
participant, in particular, argued that the region is still not prepared to create these 
connections in a strategic way related to production processes. Regions that are now still 
suffering from the digital divide could benefit from a radical decentralisation of production that 
might be facilitated by innovative connections between virtual reality and material production. 

 Factor(s): F-16: Digital divide 
 Geo-position: Entire CCT 
 Time-position: 2022 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

Strain situations related to ethnoscape 

13: Emigration of youth 

 Type: Impasse 
 Rationale: Youths move out of the mining area for education or to seek a better job 
 Description: The Rhenish coalfield area has been economically dominated by the RWE 

company and its subsidiaries. However, the larger Rhineland region has got a very diverse 
urban structure offering a dense landscape of higher education institutions and attractive 
jobs. Furthermore, the Rhineland is a densely populated region with a dense and highly 
frequented traffic net for both public and private transportation. These conditions have meant 
a fairly high spatial mobility of the population anyway. At the same time, the high density of 
traffic makes commuting also a strenuous practice. When RWE started downsizing around 
2015, youth out-migration from the Rhenish coalfield area increased for education reasons 
and for increased job security. On the one hand, there is a global trend toward the expansion 
of tertiary education, which also affects Germany with its strong dual system of vocational 
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education training On the other hand, although RWE is still engaged in vocational education 
and training (and will continue to be at least until 2025, as one participant confirmed), the 
company increasingly resorted to fixed-term working contracts, increasing job insecurity for 
new entrants. Although 45 % of temporary work contracts in Germany end in permanent 
positions, a tenth of them accepts downward mobility for getting a permanent job, which 
emphasises the downsides of temporary work for individuals (Kopycka [under review]). From 
an intermediate perspective, youth outmigration might cause staff shortages in the region. 

 Factor(s): F-01: Youth outmigration; F-13: Disinvestment 
 Geo-position: Entire CCT 
 Time-position: 2015 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

14: Labour leasing and occupational accidents  

 Type: Impasse 
 Rationale: Increased labour leasing of RWE increased the likelihood of occupational 

accidents 
 Description: When RWE started paying increasing attention to cost efficiency, labour leasing 

became an important instrument of staffing. This meant an increase in work accidents but 
also conflicted between the core workforce and contracted workers. Although these 
employees received a certain amount of training, because of their changing jobs, their 
experience has usually been lower than among core employees. Apparently, the problem of 
work accidents was later diminished by an increased amount of training. Interestingly, this 
issue was brought up in the field of ethnoscapes but without regarding the ethnicity of the 
group of contracted workers. When the moderator interpreted that immigrants often had 
difficulties entering the labour market and, therefore, the topic of workforce leasing was rightly 
placed in the area of ethnoscapes, none of the participants objected. At another point, one 
participant explicitly declared immigration to be a natural part of the region, which would not 
rule out practical problems, but these had to be tackled as any other practical problem. 

 Factor(s): F-13: Disinvestment; F-03: In-migration 
 Geo-position: Entire CCT 
 Time-position: 2012-(2016?) 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

15: Tourism as a current strategy will work out only in the distant future 

 Type: Uncertainty 
 Rationale: Tourism strategies will become a reality only when the open mine pits will have 

been converted into lakes 
 Description: The coal phase-out encourages local governments to develop alternative 

strategies for the economic development of their communities. Especially those who are 
located next to the open pit mines hope to be able to attract (short-term) tourism when the 
open pits have been filled with water. This process is calculated to take some 30 years. 
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Depending on when the particular mine has been or will be closed, this means a time horizon 
of around 2060. However, money from the Structural Strengthening Act Coal Regions is 
expected to be invested by 2038. At the moment, it is not only unclear how this mismatch in 
terms of subsidies can be resolved but also how the affected municipalities will bridge the 
gap until their strategy might pay off (if it will work out at all). Will there be enough water to 
fill the mines? Who will be actors shaping tourism in thirty or forty years? 

 Factor(s): F-04: Tourism, F-10: Public transfers and subsidies 
 Geo-position: Garzweiler, Hambach, Inden 
 Time-position: 2022 (2060) 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

 

16 Suburbanization and competition for building sites 

 Type: Internal conflict 
 Rationale: Suburbanisation creates competition with local demand 
 Description: Rising real estate prices in cities (especially Düsseldorf and Cologne) create 

incentives for suburbanisation, a trend that has increased since around 2015. At the same 
time, local governments might see that as a source of new revenues, local demand for land 
is increasingly crowded out since the price levels have become almost unaffordable for 
autochthonous people of small settlements. 

 Factor(s): F-03: In-migration; F-11: Exogenous private investments 
 Geo-position: Düren district, Titz 
 Time-position: 2015 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

Strain situations related to ideoscapes 

17 Ecological activism  

 Type: External conflict 
 Rationale: Ecological activism has polarised the political culture in the region 
 Description: Ecological activism in the region dates back to the 1970s but has in part been 

driven also by actors from outside the region. Some of the protest activities included the 
occupation of trees threatened by deforestation (repeatedly since 2012), sabotage of 
corporate mining tools, and also violent conflicts with the police when they intervened in order 
to facilitate deforestation (Mohr and Smits 2022). Environmentalist protests were seen 
especially critical by employees working in the mining industry. Trade unions, in turn, have 
tried to build dialogue between their members and ecological activists. A participant of the 
focus group expressed his content that no open conflicts between employees and ecological 
activists occurred. But overall, the impression was that the activities of ecological activists 
polarised the political culture in the region culminating in the partial acceptance of violence 
on the side of activists but also violent interventions of the state, especially when 
environmentalists were to be evacuated from the Hambach Forest 2018. 
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 Factor(s): F-15: Global environmentalism 
 Geo-position: Hambach 
 Time-position: 2012-2022 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male 

 

18: Ecological populism  

 Type: External conflict 
 Rationale: The national society takes energy supply for granted and seems surprised that it 

is provided for – in part – by burning lignite 
 Description: Related to environmental activism as an ideology, the focus group identifies a 

kind of ecological populism or moral double standard in the German national society. While 
everybody expected to dispose of a stable energy supply, there was little openness to dive 
deeper into the logistical complexities that are involved: According to an urban-centred 
worldview, energy comes out from the socket, doesn't it? Participants attribute this attitude 
also to the traditional communication strategy of RWE Power, which was very defensive. The 
company aimed to avoid public attention. This changed only when they were confronted with 
massive public protests, but that turned out to be too late for reverting public opinion in favour 
of a more differentiated view of lignite mining, which a part of the focus group held. They also 
saw a very practical side to what is called ecological populism: lignite mining was not being 
crowded out by a competing alternative technology or for economic reasons (as was the case 
with the hard coal phase-out). Instead, a political decision had been made while the required 
alternative sources of energy were not in place yet. 

 Factor(s): F-06: Urban-centred ideology; F-15: Global environmentalism 
 Geo-position: Entire CCT 
 Time-position: 2013-2019 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 

 

19: Symbolic devalorisation of miners and power plant workers 

 Type: Uncertainty 
 Rationale: Miners and power plant workers are exposed to the devalorisation of their work 

and to uncertainty 
 Description: From the point of view of miners and power plant workers, the discussion about 

global climate justice impacted them negatively not only in economic but also in symbolic 
terms. They see their contribution to the security of the energy supply as not valued enough 
by society. This is not only a result of the coal phase-out but is also expressed in the very 
recent discussion about a possible prolongation of lignite extraction in the face of the Russian 
invasion of Ukraine. Many workers entered early retirement schemes only hesitantly because 
their work was also a source of their identity. When the union representative in the focus 
group speculated that they might be asked to get back to work again in case of prolongation 
of lignite mining, he assumed that they would feel tired by the continued uncertainty and 
devalorisation they had been exposed to during the last years. 
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 Factor(s): F-06: Urban-centred ideology; F-15: Global environmentalism 
 Geo-position: Entire CCT 
 Time-position: 2015 
 Sources: FG Düsseldorf 
 Gender of the FG source: Male  

Strain situations related to naturescapes 

20: Water scarcity in the region 

 Type: External conflict 
 Rationale: Global warming and lignite mining contribute to a scarcity of water in the region 
 Description: The water resources of the region have become under increasing stress in the 

past years, which will probably also create external conflicts in the future. From the 1970s, 
lignite mining required that water be pumped out from the pit mines, which is being done by 
the mining company at the moment. This and global warming contributed to a significant 
lowering of the groundwater level, which has meant, for example, since around 2015, that 
farmers drilling fountains meanwhile have to go 200 meters underground to be successful. 
When mining stops, the water will come back and form lakes. However, this process will have 
to be complemented by additional water being extracted from the Rhine through a pipeline 
that will be built from 2025 onwards. Yet water extraction from the Rhine is problematic 
because of the many externalities it creates. The Netherlands, for example, won't allow too 
much water to be extracted because that would draw salt water from the sea inland. 
Furthermore, a significantly lowered level of Rhine would also undermine shipping on the 
river. 

 Factor(s): F-18: Global warming 
 Geo-position: Entire CCT 
 Time-position: 2015 
 Sources: FG Düsseldorf 
 Gender of the FG source: Female 
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Appendix socio-psychological component 

Table 13 – ENTRANCES survey questionnaire 
Factor No. Item 

Place 
Attachment 

1 ..Name of Study area... means a lot to me. 
2 I am very attached to ..Name of Study area.... 
3 I identify strongly with ..Name of Study area.... 
4 I feel ..Name of Study area... is a part of me. 
5 No other place can compare to ..Name of Study area....  
6 I would not substitute any other area for the activities I do in ..Name of Study area.... 
7 Doing my activities in ..Name of Study area... is more important to me than doing them in any 

other place. 
8 ..Name of Study area... is the best place for the activities I like to do. 
9 Moving from place to place is exciting and fun. 

10 I could not be happy living in ..Name of Study area... for the rest of my life. 
11 There is not much of a future for me in ..Name of Study area.... 
12 Living close to ……(certain natural features such as the ocean or mountains)…..is very 

important to me. 
13 I am extremely satisfied with my present home in ..Name of Study area.... 
14 My family is very close-knit and I would be unhappy if I could not see them on a regular 

basis.  
15 I love to reminisce about the places I played when I was a child. 
16 I have several close, life-long friends that I never want to lose. 
17 Belonging to volunteer groups in ..Name of Study area... is very important to me.  
18 The friendships developed by doing various community activities strongly connect me to 

..Name of Study area.... 
Moderators 19 I can deal with whatever comes  

20 I try to see humorous side of problems. 
21 I tend to bounce back after illness or hardship.  
22 I can achieve goals despite obstacles. 
23 I am not easily discouraged by failure. 
24 I think of myself as strong person. 
25 I can handle unpleasant feelings 
26 I believe that I will achieve the main goals of my life. 
27 When I think about the future I am positive. 
28 I see every challenge as an opportunity for success. 
29 No matter how bad things turn out, I find positive aspects. 
30 I see the positive aspects of things. 
31 I am confident in overcoming problems. 
32 I am confident in the future. 

Decarbonisati
on impacts 

33 In the last month, how often have you been upset because of something that happened 
unexpectedly? 

34 In the last month, how often have you felt that you were unable to control the important things 
in your life?  

35 In the last month, how often have you felt nervous and “stressed”?  
36 In the last month, how often have you felt confident about your ability to handle your personal 

problems?  
37 In the last month, how often have you felt that things were going your way? 
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38 In the last month, how often have you found that you could not cope with all the things that 
you had to do?  

39 In the last month, how often have you been able to control irritations in your life?  
40 In the last month, how often have you felt that you were on top of things?  
41 In the last month, how often have you been angered because of things that were outside of 

your control?  
42 In the last month, how often have you felt difficulties were piling up so high that you could not 

overcome them? 
43 The environmental benefits of decarbonisation are greater than the damage it produces to 

the people living in our region. 

44 Our region faces greater losses than gains as a result of decarbonisation 
45 Judging its benefits and costs, decarbonisation is a fair process for the people living in this 

region. 
46 The people in our region pay the price of decarbonisation while others enjoy its benefits. 
47 How uncertain do you feel? 
48 How much do you feel at risk?  
49 How much do you feel threatened?  
50 How much do you worry about it? 
51 How much do you think about it? 
52 People in my region will be better off financially a year from now on. 
53 In my region there will be less unemployment than now during the coming 12 months. 
54 I feel optimistic about the economic future of my region over the next 5 years. 
55 The degree of poverty will decrease in my region over the next 5 years. 
56 How nostalgic do you feel? 
57 To what extent do you feel sentimental for the past? 
58 How much do you feel a wistful affection for the past? 
59 To what extent do you feel a longing to return to a former time in your life? 

Coping 
Strategies  

60 I would accept a job offer which requires a change of residence in another region. 
61 It is likely that I will move from my region during the next 2 years. 
62 I actively search for information about new places to live and work in. 
63 I am always searching for new places to live and work in. 
64 I am now learning new skills in order to adapt the current decarbonisation process in the 

region I live and work. 
65 I have been learning new skills in order to change my profession 
66 I am taking school/course classes in order to learn a new profession 
67 I fully support the decarbonisation process in the region I live and work 
68 I agree with the decarbonisation process in the region I live and work 
69 I don’t believe that my region should have undergone a decarbonisation process. 
70 I support those protesting against the decarbonisation process for the region I work and live 

in. 
71 I don’t like the decarbonisation plan for the region where I live and work. 
72 I am actively involved in a union / organization that fights against decarbonisation process in 

the region I live and work  

73 I would participate in a meeting/protest against the decarbonisation process in the region I 
live and work.  

74 I feel that the organisations behind the decarbonisation process in my region are very strong.  
75 I believe that I cannot do anything to stop this process of decarbonisation in the region I live 

and work. 
86  In most ways my life is close to ideal. 
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Life 
Satisfaction  

87  The conditions of my life are excellent. 
88  I am satisfied with my life. 
89  So far I have gotten the important things I want in life. 
90  If I could live my life over again, I would change almost nothing. 

Source: ENTRANCES survey. 

 

Appendix socio-economic component 

  

Table 14 – NACE Rev. 2 classification 
NACE 
Rev. 2 

Description 

A Agriculture, forestry and fishing 

B Mining and quarrying 

C Manufacturing 

D Electricity, gas, steam and air-conditioning supply 

E Water supply, sewerage, waste management and remediation 

F Construction 

G Wholesale and retail trade 

H Transportation and storage 

I Accommodation and food service activities 

J Information and communication 

K Financial and insurance activities 

L Real estate activities 

M Professional, scientific and technical activities 

N Administrative and support service activities 

O Public administration and defence; compulsory social security 

P Education 

Q Human health and social work activities 

R Arts, entertainment and recreation 

S Other service activities 

T Activities of households as employers; undifferentiated goods- and services-producing activities 
of households for own use 

U Activities of extraterritorial organisations and bodies 

Source: Eurostat, 2008, p.47. 
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Coal data 

 

 

Socio-economic data 

  

Table 15 – Coal data overview 

 2015 2016 2017 2018 2019 2020 

No. of mines 3 3 3 3 3 3 

Production of coal  
(in tons) 95,214 90,451 91,249 86,330 64,807 51,365 

No. of coal power plants 10 10 10 10 10 10 

Electricity Generation by 
Coal Power Plants (in TWh) 71.2 68.1 68.5 65.1 47.5 36.1 

Capacity of coal power 
plants (in MW) 10,642 10,642 10,642 10,642 10,642 10,305 

No. of employees 9,410 9,716 9,739 9,986 9,785 9,418 

Labour compensation (in 
million Euro) 1,122 884 960 1,053 1,098 1,024 

Notes: Data has been collected from various sources.  

Sources: Statistik der Kohlenwirtschaft e.V.; corporate reports by RWE Power AG. 

Table 16 – General statistical overview 

 CCT CCT – NUTS 3 LMA PAR Germany EU28 

Territory (km2) 1,211 3,256 7,223 34,110 357,569 4,469,508 

Population        

Total 1,515,334 3,080,269 5,612,789 17,982,651 83,019,213 513,093,556 

…female 775,477 1,564,853 2,865,557 9,134,020 42,052,522 262,118,829 

…male 739,857 1,515,416 2,747,232 8,798,631 40,966,691 250,974,727 

Average age 44.0 43.4 44.0 44.2 44.5  

Median age NA 43.9 44.9 45.6 45.8 43.1 

Population density 1,252 947 778 526 233  115 

Notes: The data is reported for the year 2019. 

Sources: Eurostat (demo_r_pjangrp3, demo_pjanind, reg_area3); Destatis (11111, 12411) and own calculations. 
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Economic data 

  

Table 17 – Economic data overview 

 CCT- 
NUTS 3 LMA PAR Germany EU28 

Labour Force Population     

 total 1,654,189 3,014,119 9,570,118 45,001,577 245,779,412 
Unemployment Rate (%) a) 

 Total (BA) 6.8 6.8 6.8 5.2  
 Total (ILO)   3.8 3.4 6.8  
Employment Shares by Industries (%)    

 Manufacturing 11.2 12.3 15.9 17.2 13.7 
 Services 82.1 81.3 76.8 74.5 74.1 
 Mining and utilities 1.8 1.5 1.5 1.3 1.5 
Gross Value Added Total 
(Bn Euro real) 123 231 634 3,035 14,240 

Gross Value Added Shares (%)    

 Manufacturing 15.1 16.2 19.6 22.2 15.9 
 Services 77.7 76.5 73.4 73.3 73.7 
 Mining and utilities b) 5.8 4.4 3.9 3.2 3.3 
GDP per capita (Euro) 44,287 45,727 39,228 40,567 31,0844 
 in relation to country Ø 109% 112% 96%   
 in relation to EU Ø 142% 146% 126% 131%  
Disposable Income per 
capita (Euro) 23,354 23,837 21,800 22,685 16,578 

 in relation to country Ø 103% 105% 96%   
 in relation to EU Ø 140% 143% 131% 136%  

Notes: Data refers to 2018 because data on the NUTS-3 level is only available until 2018. The regional statistics refer to 
a different data vintage than the national/ EU data, that already incorporate data several revisions.  a) BA figures refer to 
the concept of the Federal Employment Agency and ILO figures are based on the concept by the International Labour 
Organization. b) Sector covers NACE classification B, D, E (see Table 14). 

Sources: Destatis (13312, 82411, 82111); Eurostat (nama_10_gdp, nama_10r_2hhinc, tps00203, lfsa_egan2, 
nama_10_a10) and own calculations. 
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Appendix socio-political component 

  

Table 18 – Intitle quotes in German newspapers 
  Total 2015 2016 2017 2018 2019 2020 2021 
Kohleausstieg Coal 

phase-
out  

8,211 189 300 883 1,540 3,102 2,213 2,195 

Braunkohle Lignite 
coal 

9,048 1,677 1,302 1,225 1,918 1,347 677 902 

Braunkohle-
ausstieg 

Lignite 
coal 
phase-
out 

304 5 15 58 67 117 20 22 

Tagebau Open-pit 
mining 

8,309 842 968 1,164 1,348 1,660 1,194 1,133 

Kohlekraftwerk Coal-
fired 
power 
plant 

1,653 146 102 273 170 243 393 326 

Stukturwandel & 
Kohle 

Structural 
change 
and coal 

921 9 9 24 143 356 104 276 

Energiewende & 
Kohle 

Energy 
transition 
and coal 

868 114 41 107 111 173 142 180 

Energiepolitik & 
Kohle 

Energy 
Policy 
and coal 

159 18 19 26 21 21 19 35 

Note: There are keywords with title search for the sample 01/2015 – 08/2021 for Germany in newspapers. 

Source: GENIOS/Wiso. 



D3.3 Rhineland Case Study Report 
 

107 

Figure 16 – Frequency of used codes across documents 

 
Source: Own exhibition of text analysis using the software MAXQDA. 
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Appendix socio-ecological and technical component 

Table 19 – List of ENTRANCES interview questions 
T.C. 
Factor 

Descrip-tion Corres-
ponding 
Question 

Question Text 
 To what extent do you agree or disagree that: 

C1.1 actor diversity Q2 “Beyond public authorities, diverse stakeholders – citizens, civil 
society, businesses, NGOs and academia – are actively 
participating in steering the clean energy transition.” 

C1.2 diverse 
governance 

Q5 “Governance/steering approaches used for the clean energy 
transition are varied and hybrid – including formal AND informal 
processes, centralised AND decentralised, top-down AND 
bottom-up arrangements, as well as governing through 
hierarchy, market, and networks.” 

C1.3 intermediaries Q6 “Intermediaries are playing an influential role in governing the 
clean energy transition at present.” 

C2 transformative 
leadership 

Q7 “Leadership for the energy transition (i) comes from all sectors 
(public, private, civil society), (ii) offers motivating visions and (iii) 
drives collaboration between stakeholders.” 

C3.1 social needs 
focus 

Q8 “The clean energy transition addresses social needs.” 

C3.2 community 
empowerment 

Q9 “Support is given to citizens, innovators and communities of 
change (e.g., energy cooperatives, local sustainability networks, 
start-ups) to act autonomously to advance the energy transition.” 

C4.1 system(s) 
analysis 

Q10 “There is a widely shared awareness among stakeholders of the 
importance of (systemic) interdependencies between the 
cultural, institutional, socio-economic, ecological, and technical 
aspects of the transition.” 

C4.2 path depen-
dency 

Q11 “Stakeholders recognise (systemic) interdependencies between 
the cultural, institutional, socio-economic, ecological, and 
technical aspects of the transition as critical obstacles to 
change.” 

C5.1 knowledge 
production 

Q12 “There is a broad diversity of knowledge produced from different 
stakeholders that informs the transition (e.g., technical science, 
social science, civil society, government, industry).” 

C5.2 sustain-ability 
vision 

Q13 “The transition vision for [region] is explicit, radical, collectively 
produced, motivates action and provides clear orientation for 
stakeholder actions.” 

C5.2.1 –explicit Q13.a …explicit? 
C5.2.2 –radical Q13.b …radical / far-reaching? 
C5.2.3 –collective Q13.c …collectively produced? 
C5.2.4 –motivating Q13.d …motivates action? 
C5.2.5 –orienting Q13.e …provides clear orientation? 
C5.3 alternative 

scenarios 
Q14 “Present implementation of / planning for the transition makes 

use of future scenarios, including alternative development 
options based on stakeholder choices, and addressing 
uncertainties and (systemic) interdependencies (between the 
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cultural, institutional, socio-economic, ecological, and technical 
aspects).” 

C6 disruptive 
experimen-
tation 

Q15 “There is a diversity of experiments undertaken to develop 
fundamental alternatives to current ways of thinking, organizing 
and doing.” 

C7.1 resource 
availability 

Q16 “Stakeholders are given access to resources that enhance their 
organisation and cooperation, their inclusion and participation, or 
enable vision- and scenario-development and experimentation.” 

C7.2 organisational 
adjustment 

 – n/a –  – n/a – 

C7.3 reflexive 
regulation 

Q17 “Regulatory changes have been implemented to support the 
transition and overcome obstacles.” 

C8 social learning Q18 “There is monitoring of and active learning of all stakeholders 
about the transition process that feeds back into its 
implementation.” 

C9 across agency 
levels 

Q3 “Measures to move the clean energy transition forward actively 
involve all different types of social actors; including individuals 
and households, as well as groups, organisations, networks, and 
associations.” 

C10 coordination 
across 
scales/tiers 

Q4 “Measures in support of the clean energy transition, as it is 
presently unfolding, involve strong dialogue and coordination 
across spatial scales; from local to regional, national, inter- or 
transnational, and EU.” 

Source: ENTRANCES interview questions. 
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Table 20 – Quantitative assessment of transformative capacity, stakeholder groups 
Titles for radar charts No Mean Mode Range A B C D Researcher  

C1.1 actor diversity 12 3.3 3 4.0 4.3 2.5 3.0 2.9 4 

C1.2 diverse governance 9 3.8 5 3.0 4.3 5.0 
 

3.3 4 

C1.3 intermediaries 12 3.5 4 4.0 4.3 3.5 5.0 2.7 3 

C2 transformative leadership 11 2.8 2 3.0 3.4 2.5 
 

2.4 2 

C3.1 social needs focus 12 3.3 3 3.0 3.0 4.0 5.0 3.0 3 

C3.2 community empowerment 10 3.8 4 3.0 4.3 4.0 4.5 2.7 2 

C4.1 system analysis 11 3.7 4 3.5 3.8 5.0 5.0 3.1 3 

C4.2 path dependency 11 3.7 4 3.5 3.8 5.0 5.0 3.1 3 

C5.1 knowledge production 10 4.4 5 2.0 4.8 5.0 3.5 3.7 4 

C5.2 sustainability vision 9 3.4 2.8 2.0 3.5 4.0 
 

3.0 3 

C5.3 alternative scenarios 10 2.5 3 4.0 3.0 2.5 
 

2.2 2 

C6 disruptive experimentation 8 2.9 3 3.5 4.0 3.0 
 

2.5 3 

C7.1 resource availability 10 3.8 4 3.0 4.3 4.0 4.5 2.7 4 

C7.3 reflexive regulation 8 3.5 4 3.0 4.0 5.0 
 

2.8 3 

C8 social learning 8 2.8 2 3.5 3.5 3.0 
 

2.0 3 

C9 across agency levels 10 3.7 4 1.0 4.0 3.5 3.0 3.7 3 

C10 across scales/tiers 11 4.8 5 1.0 4.6 5.0 5.0 4.8 5 

Note: Possible responses are: 0 – don’t know; 1 – completely disagree; 2 – somewhat disagree; 3 – neither agree nor 
disagree; 4 – somewhat agree; 5 – fully agree. Sector A refers to public sector, B to private sector, C to civil society, D to 
third sector. 

Source: Based on ENTRANCES interviews conducted for the case study. 
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