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Preface 

TIPPING+ will provide an empirical in-depth social science understanding of fundamental 

changes in sociodemographic, geographical, psychological, cultural, political, and economic 

patterns which give rise to Social-Ecological Tipping Points (SETPs), both positive and 

negative in relation to socio-energy regional systems. Such empirical and theoretical insights 

will shed new light on the interdependencies between changes in regional socio-cultural 

structures and the technological, regulatory and investment-related requirements for embracing 

(or failing to embrace) low-carbon, clean-energy and competitive development pathways in 

selected coal and carbon intensive case study regions (CCIRs). The overall goal is to 

understand why and under which conditions a given social-ecological regional system heavily 

dependent on coal and carbon-intensive activities may flip into a low-carbon, clean energy 

development trajectory ï or on the contrary may fall into an opposite trajectory with all its 

negative implications. Towards this goal, main focus of TIPPING+ is the participatory co-

production of knowledge on the driving forces and deliberate tipping interventions leading to 

the emergence of positive tipping points toward clean energy transitions in European CCIRs.  
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Executive Summary 

The Deliverable 7.1 ñNew Social Science Theory on SETPs in CCIRs Including the Overall 

Project Knowledge Integration Frameworkò aims to present a unique transdisciplinary social 

science analytical framework and a newly created mid-range theory to enhance understanding 

of transitions and social ecological tipping points (SETPs) in coal and carbon intensive regions. 

 

In TIPPING, tipping points have been defined as those relatively small additional actions or 

policy interventions that at one moment trigger and accelerate large and positive self-propelling 

processes of deliberate qualitative change in a given social-ecological system (T¨bara et al. 

2021). In the context of the regional decarbonisation, TIPPING+ identified two types of tipping 

points. On the one hand, tipping points can be sectoral (e.g., by adopting clean energy mobility, 

but without major fundamental changes in power structures or worldviews) or full-systems 

tipping points (entailing also cross-scale changes in individual behaviours, economic 

organisations, power arrangements, knowledge systems, social-ecological interactions and 

cultural values and identities). 

 

Considering the challenges of providing definitive answers or establishing ñfit-for-allò 

definitions of tipping points, the primary purpose of the TIPPING+ project was to initiate an 

open debate and carry out significant empirical research with a transdisciplinary approach as 

well as to support policy action. The work of TIPPING+ has been widely utilised, 

acknowledged and cited by many researchers including Eder et al. (2023), Fesenfeld et al. 

(2022), Milkoreit (2023) and continues to provide support to other international research 

networks such as the Earth Commission Working Group on Transformations. The TIPPING+ 

project builds on several EU projects such as GREEN-WIN, TRANSrisk and IMPRESSIONS. 

Following the broad conceptual approaches and theoretical discussions addressed in these 

projects, it was clear that empirical research on the conditions and processes leading to 

sustainable fast decarbonisation was lacking. The TIPPING+ project was set up with the goal 

to address this challenge by focusing on coal and carbon intensive regions (CCIRs).   

 

The transdisciplinary social science analytical framework ï Just Social Ecological Tipping 

Scales (JSETS) ï was developed via a mid-range theory approach: inductively by analysing 

case study data and deductively by including insights from four perspectives in human 

geography, social psychology, regional social-technical transitions, and political economy with 

the aim to analyse the potential for transformation in regions. The theory development entailed 

three key steps: 1) the development of narratives and visualisations of transition pathways, 2) 

the analysis of case study data for identifying factors and actors, and 3) the development of the 

transition phases for CCIRs and identification of SETPs. Empirical data were gathered from 

nineteen in-depth regional case studies, which applied the generic framework as well as case 

study specific approaches and methods, each case study involving stakeholder engagement. 

 

The theory consists of three main components of analysis: characterising CCIRs with a justice 

lens, identifying the transition phase, and searching for hints for transformations. The first 

component further focuses on assessing triggering factors and actors over time and spatial 

scales that are enablers or barriers.  

 

The results of the JSETS indicate that one can cluster transitions in five key phases: 1) Phase 

1: High carbon mainstream with no significant change; 2) Phase 2: Declining mainstream and 

development of low carbon systems; 3) Phase 3: Growing low carbon system; 4) Phase 4: 

Reinforcing low carbon systems; and 5) Phase 5: Stabilised transformation. As expected, no 

https://www.green-win-project.eu/
http://www.impressions-project.eu/
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region covered in the TIPPING+ project can classify for Phase 5 and only regions two qualify 

for Phase 4. Most regions fall within Phase 2 followed by Phase 1 and Phase 3.  

 

The JSETS framework proved to be an efficient tool for elaborating mid-range theory which 

enhanced conceptualising and understanding of decarbonisation in CCIRs. By having built on 

the theories of SETPs, JSETS shed light on transitions beyond the tipping points. By combining 

inductive and deductive approaches, we built a theoretical framework, which is both 

empirically sound yet firmly grounded in the state-of-the-art literature. 
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1 Introduction  

National and international climate mitigation policies and strategies often do not consider the 

nuanced needs and real conditions and opportunities present at the regional level, resulting in 

misalignments between (inter)national climate policy goals and local priorities. The challenges 

are more acute in coal and carbon-intensive regions (CCIRs) that ï by their very nature - are 

economically dependent on fossil fuels but must also meet national and EU climate change 

targets.  

 

National climate policies often lack credibility at the regional and local level as longer-term 

climate goals do not resonate with the immediate socio-economic needs nor actual possibilities 

for transformation observed in the actual local context (Amundsen et al. 2018). Moreover, 

national policies do not account for individualsô preferences and how they respond to fast 

socio-structural changes occurring at local level or are based on assumptions which can lead to 

a limited understanding of the behaviour and abilities to adapt or innovate at a local level 

(Sarrica et al. 2018). In regional social-ecological systems, different community values, social 

identities and cultural practices unfold and may ï or may not ï be integrated as part of broader 

climate mitigation actions.  

 

Another issue is that, while coal and fossil fuels are well defined technological sectors, CCIRs 

are not clearly defined and are rarely systematically analysed as a ócomplex systemô (Allen et 

al. 2017). There is a lack of systemic understanding of systemsô dynamics, with regard to 

CCIRs. Looking at a region as a complex system involves considering multiple geographical, 

social, cultural, and political dimensions that are integral starting points of its analysis. Failing 

to systematically consider these multiple dimensions and perspectives can lead to the 

ineffective implementation of mitigation actions and climate policies (Tàbara et al. 2019, Geels 

et al. 2017) at various levels. 

 

Considering the above challenges in regions heavily dependent on the extraction of fossil fuels 

or on fossil-fuel-based industries, the aim of the TIPPING + project was to generate a unique 

transdisciplinary social science analytical framework to respond to the following intertwined 

questions: 

¶ Why at one or several points in time CCIRs flip into fundamentally different 

development trajectories and embrace low carbon, clean-energy transformations? 

¶ What are the actual effects of such fundamental changes on the livelihoods and the 

sustainability of regional economies and social-ecological systems? 

¶ How can the knowledge from the recent past about the multiple social-ecological 

processes leading to sudden and fundamental changes in these regions be used to 

identify the most effective tipping interventions that enact low-carbon, clean-energy 

transitions in other regions? 

 

The TIPPING+ project started on 1st April 2020. The project aimed to provide an empirical 

in-depth social science understanding of fundamental changes in sociodemographic, 

geographical, psychological, cultural, political, and economic patterns of interaction which 

give rise to the emergence of Social-Ecological Tipping Points (SETPs), both positive and 

negative in relation to socio-energy regional systems.  

 

Such empirical and theoretical insights have been combined to shed new light on the 

interdependencies between changes in regional social-cultural structures and the technological, 
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regulatory and investment-related requirements for embracing (or failing to embrace) low-

carbon, clean-energy and competitive development pathways in the selected regions.  

 

For instance, the decision of óleaving fossil fuels in the groundô could be understood as a 

positive tipping point from the perspective of climate policy triggering alternative energy 

innovations. However, the practical consequences of such a decision at the regional and local 

levels in terms of employment, cultural identity and social-ecological restructuration need a 

very careful examination before being qualified as ópositiveô (Dale et al. 2018, Dale & 

Kristoffersen 2018).  

 

To be able to perform a nuanced analysis of CCIRs and their dynamics as complex systems we 

relied on: 

1. The literature reviews conducted by the WPs 1-4 on the state of the art of the research 

on socio-ecological tipping points from a human geography and demography 

perspective (D1.1), a social psychology and anthropology perspective (D2.1), a public 

policy and governance perspective (D3.1) and an economics perspective (D4.1); 

2. The identification of key factors, dimensions and indicators on SETPs in CCIRs from 

the four disciplinary perspectives in (1) conducted by the WPs 1-4; 

3. The desk-based work on four case studies illustrating the relevance of the selected four 

disciplinary dimensions to understand of cumulative processes, capacities and socio-

structural forces leading in CCIRs that lead to positive or negative SETPs in regional 

energy transitions, conducted by the WPs 1-4; 

4. The literature review on the state of the art of the definition and characterisation of 

regional energy systems (D5.1), conducted by the WP5; 

5. The empirical work carried out by 19 regional case studies following the guidelines 

jointly elaborated by WP5 & WP7, integrating the above key factors and indicators for 

identifying SETPs; 

6. The creation of a regional energy systems typology as a means of identifying and 

analysing the emergence of SETPs in CCIRs, based on the empirical case studies 

insights, elaborated by the WP5. 
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2 Multi -scale transdisciplinary perspectives on 

studying low carbon transition and 

transformations 

2.1 Defining and researching social-ecological tipping 

points: the TIPPING+ approach 
 

Tipping points are widely used and apparently widely óunderstoodô by many audiences ïwhich 

helps to attract different disciplines and practitioners too.  However, there are multiple 

understandings of TPs as they are defined and used very differently by different social and 

natural science disciplines. The notion of Social-Ecological Tipping points (SETPs) integrate 

both biophysical and social interactions and feedbacks, and they entail fundamental changes in 

the original SESô conditions. Moreover, SETPs cannot be fully predicted, by definition, 

whether or when they will occur although in TIPPING+ we assume that the emergence of 

positive SETPs can deliberately be induced by tipping interventions (e.g., towards sustainable 

decarbonisation).  

 

In TIPPING, tipping points have been defined as those relatively small additional actions or 

policy interventions that at one moment trigger and accelerate large and positive self-propelling 

processes of deliberate qualitative change in a given social-ecological system (T¨bara et al. 

2021). In the context of the regional decarbonisation, TIPPING+ identified two types of tipping 

points. On the one hand, tipping points can be sectoral (e.g., by adopting clean energy mobility, 

but without major fundamental changes in power structures or worldviews) or full-systems 

tipping points (entailing also cross-scale changes in individual behaviours, economic 

organisations, power arrangements, knowledge systems, social-ecological interactions and 

cultural values and identities). 

  

Therefore, and as represented in Figures 1 and 2, tipping points correspond to those moments 

or thresholds in which, due to previous deliberate and targeted interventions, a relatively small 

additional action or disruptive event flips a social-ecological system towards a sustainable 

trajectory: e.g., towards clean energy sectoral transition) or towards a a sustainable new 

systemôs basin of attraction: TPs toward full systems transformation. In both cases, these tipping 

processes (process occurs as a result of the building of prior transformative conditions and 

capacities for systemic change.  
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Figure 2: Sectoral tipping point as trajectory discontinuity. Source:  Mey & Lillistam (2020) 

 

 
 

Figure 3: Full systemôs tipping point, as a move toward a new basin of attraction. Source: 

Tàbara (2021a) 

 

An important tenet within TIPPING+ that focused on exploring the role of social science in 

tipping points, has been to underline the fact that SETPs occurs as complex phenomena derived 

from socio-economic, political and cultural intertwined dynamics. These have to do with 

demographic and human geographical factors (WP1), socio-psychological and community 

factors (WP2), the role of public policies and governance factors (WP3) as well as economic, 

resource and distributional issues (WP4). Hence TIPPING+ aimed to have a more complex 

social science approach, that is not only focusing on the role of technological change and not 

necessary assuming systemsô single endpoint or equilibria ï as for instance, justice systems are 

never in equilibrium. This was represented in Figure 3.  
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Figure 4: The TIPPING+ approach to exploring tipping points dynamics and processes 

 

In this regard, an important message coming out from the TIPPING+ project is that the 

challenges of just energy transitions in CCIRs are not just about energy transitioning; but about 

understanding how to deal with full societal transformations that include multiple socio 

economic and cultural dimensions and profound changes in governance mechanisms, 

individual capacities, economic arrangements and even collective and cultural visions about 

the kind of just societies we want to live (e.g., more socially, open and resilience oriented or 

not). The question therefore is how far regional/national/EU policy makers do wish to go 

towards enacting full systems transformations (transformative tipping points), or else 

implement only sectorial, partial approaches to energy transitions (sectoral tipping points). 

Although on the other hand, it can be argued that both kinds of tipping points may be needed 

and in some CCIRs are possibly synergistic but not necessarily so.  

In specific regional contexts the exploration of systemic positive tipping points can benefit 

from a perspective that looks at least at three critical moments or stages in their development. 

Firstly, the building of the transformative conditions and capacities for systemic change that 

eventually may induce the emergence of a desirable future. Secondly, the moment in which, 

provided a critical window of opportunity for transformation, a sensitive intervention (Farmer 

et al. 2019) or event may provoke the tipping of the system. Third, the passage of the system 

towards a new trajectory (sectoral tipping) or towards new basins of attraction (systemic 

tipping) also provoking different kinds of effects on other systems. This complex phenomenon 

can be represented in a simplified form in Figure 4. 
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Figure 5: Dynamics of Social Ecological Tipping Points (SETPs). In a systemic tipping 

and in a given moment in time, tipping events accelerate underlying forces of change in 

an original social-ecological system, leading to the reconfiguration and the emergence of 

new systemsô forms and dynamics within new basins of attraction. Source: Tàbara 

(2021b).  

 

Moreover, the governance of positive tipping points entails identifying four types of 

phenomena: (1) the social, political and economic contexts where potential abrupt  changes 

may occur (2) the possible tipping events that may accelerate or trigger the change, such as 

closing a coal mine (3) the feasible and more just interventions required to transform the system 

towards a desirable dynamic state and bring it towards a tipping point, and (4) the different 

kinds of impacts or course of action after the tipping point. All these aspects are interrelated in 

the way that a tipping event or process qualitatively disrupts the social and economic structure 

of a region. 
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The regional energy transition processes supported by EU and national policies and funds have 

created a window of opportunity for the reconfiguration of former coal and carbon intensive 

regions (CCIRs) aligned with sustainable development goals. Such regions have, in recent 

decades been, affected by an array of negative trends regarding loss of local jobs, population 

aging, migration, lack of services as well as poor environmental quality conditions. In these 

socially complex contexts, however, systemic inertia, aversion to change and immobilism has 

often been paramount. To overcome this, several factors which have to do with realising the 

multiple dimensions that affect deliberate and fast change at regional level need to be 

considered. These must do not only the technology innovations, but also with other more 

intangible, cultural, and perceptual dimensions (see Sarrica et al. 2018) that affect the 

willingness and the capacity of different stakeholders to engage actively in transformative 

governance processes. Harmonised policies need to consider these cultural, identity and 

inequality perception issues to foster the potential of local populations to contribute to systemic 

change in their own terms, which may eventually be expressed in more diversified, inclusive 

and resilient communities.  

 

Of particular interest both empirically and theoretical derived from tipping point processes is 

the disruption of cultural identities and the actual role of identities in tipping point dynamics, 

and how this affect both the opportunity spaces for development and the strategies adopted by 

regional actors accordingly. The empirical research carried out in Andorra, at the TIPPING+ 

region of Teruel, Spain (Cots et al. in press), underlined the crucial role that cultural, emotional 

and identity issues play in fast structural decarbonisation processes, and how policy makers 

need to take them into account to secure just and long-lasting sustainable outcomes. The 

demolition in May 2022 of the last cooling tower of the coal-fired plant in the Spanish region 

of Andorra in the Teruel province, after forty years in operation had a huge emotional effect 

on the local population since much of the local identity and tradition was constructed around 

such industrial emblem. On the one hand, this event represented a final symbolic farewell to a 

way of life around coal, now perceived to have inevitably ceased to exist. But on the other, it 

also urged the need to accelerate a full regionsô transformation towards a new socio-economic 

structure whose agents of change, content and new regional identity are not yet well defined. 

In this regard, Herrfahrdt-Pähle et al. (2020), hypothesized that socio-political shocks may 

increase opportunities for transformation and argued that research needs to focus on the 

required capacities to steer such potential tipping point situations towards the desired outcomes 

(see also Hölscher & Frantzeskaki 2020). A positive tipping could then also be understood as 

the moment in which the opportunity space for sustainability transformations actually expands, 

while a negative one would substantially narrow it. Hence, regional systemô dynamics would 

not just follow a linear process of reorienting one single system trajectory towards another of 

the same system (e.g., following a s-shape), but when multiple trajectories and alternative 

systems configurations would potentially unfold; and from this moment on regions may be 

reconfigured towards different plausible forms, with many of them being equally valid, 

equitable and or sustainable. Figure 5 represents this ótransformative momentô in which a 

tipping point - either positive or negative- would modify the opportunity space of 

transformative futures. Such a situation could result in new modes of regional agentsô 

interaction as well as altered degrees of freedom available within that system to access 

alternative resources or sources of income.  

 



 

18 

 

D7.1 New Social Science Theory on SETPs in CCIRs Including the Overall 

Project Knowledge Integration Framework 

 
 

Figure 6: Transformationsô space and tipping points. Tipping points may alter the 

opportunity space for sustainability transformations. e.g., expanding it if positive, or 

shrinking it if negative as well as how agents define their own identities in relation to 

other agents and the future. (Source: Tàbara). 

 

Therefore, after the tipping event, represented by in the case of Teruel the demolition of the 

cooling towers, the formation of new representations about individual roles and relationships 

accelerated. In the new situation, it is plausible that a whole new array of identities may appear 

in a more fragmented and strategic but also potentially networked way. There no longer might 

be one single and place-based identity formed around one single industry with one unifying 

heavy infrastructure. But else, a more dynamic set of project identities (in plural) formed by 

new agents, entrepreneurs and industries possibly more open to social, economic and cultural 

diversity may be emerging. However, we should not expect this to be free of potential 

resistances. Oppositions not only come from those agents that formerly held dominant 

positions and still intend to retain them, but also from those who perceive their roles and 

positions in the future as uncertain.  

 

It is also important to underline that justice is a key driver for the emergence of positive tipping 

points for sustainability transformations as well as a main outcome of them. Crucial 

components to understanding radical positive justice developments in energy and power 

dynamics have to do with gender relationships, ethnicity, and youth inclusion as well as with 

social recognition of disadvantaged groups. Hence, a holistic approach to justice in regional 

decarbonisation processes, move beyond compensation for the loss of existing power or 

economic positions of certain sectors and needs to address a much broader systemsô 

transformations in terms of redistributions of rights, harms/benefits, and responsibilities. And 

even more difficult challenge is to place these European regional decarbonisation processes in 

the broader context of global environmental challenges and risks. These include the need to 

avoid trespassing Planetary Boundaries -thus contributing and ensuring a safe and just corridor 
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for humanity- and entails adopting more nuanced understandings of justice that also consider 

intergenerational, intragenerational as well as inter-species dimensions of justice (Gupta et al. 

2023, Gupta et al. 2021).  

 

Moreover, the TIPPING+ project did not only contribute to social theory development but also 

to methodological aspects that had to do with the relational processes that both researchers and 

decision makers may need to engage while defining and recognising their own positions in the 

very complex processes of identifying and ódiscoveringô positive tipping point in regional 

development processes. A simple methodology was published at the journal Sustainability 

Science summarising a series of key questions that can help to establish such critical 

positionality arguing that the discovery and enactment of positive SETPs requires considering 

multiple ontological, epistemological and normative questions that affect how researchers and 

change agents define, approach and assess their systems of reference (see Figure 6).  

 

Figure 7: A methodology for the research of social-ecological tipping points. The 

characterisation and enactment of positive tipping points depends on researchersô positionality, 

that in turns depend on critical ontological methodological and normative questions.  
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To conclude, the TIPPING+ did not attempt to find a ódefinite answerô to the role of tipping 

points in fast decarbonisation processes nor a final definition of social-ecological tipping points 

that could be used in all contexts or disciplines. In contrast, it was simply designed to initiate 

an open debate ï whilst providing some seminal examples of empirical research ï on an 

extremely difficult field of social transdisciplinary research. The overall aim being to support 

fast transition and systemic transformations process in times of urgent but robust and 

coordinated policy actions. The work of TIPPING+ has since then been used and 

acknowledged by many researchers and cited by many authors including Eder et al (2023), 

Fesenfeld et al. (2022), Milkoreit (2023) and continues to be support other international 

research networks as the one of the Earth Commission Working Group on Transformation.  

2.2 Developing a framework for a new social theory of 

change  
 
In our search for empirical evidence of SETPs, we began by exploring the transition process in 

CCIR regions through a transdisciplinary process1 that considers: 1) different modes of 

thought (ñintuitive modeò from practitioners, and the ñanalytic modeò from scientists); 2) 

diverse disciplines; 3) multiple perspectives and interests from diverse stakeholders, 4) a 

systems understanding; and 5) different culture considerations across 19 CCIR case studies 

(Scholz ad Steiner, 2015).  

 

Within this transdisciplinary process, we applied a consistent methodology (see method section 

4) to search for SETPs in 19 CCIR case studies (see D5.2 for case study details). Our empirical 

data revealed that there was no evidence of SETPs in the 19 CCIRs, a result which supports 

existing studies that claim that there is currently no documented empirical evidence of SETPs 

(Milkoreit, 2018).  

 

However, our case study data revealed interesting findings, which we used as a basis to develop 

a new social theory of change on ñJust Socio Ecological Tipping Scalesò (JSETS). JSETS 

acknowledges that transformations need to meaningfully consider justice as part of the 

processes of change. JSETS also emphasises that incremental and/or radical changes can 

happen in at smaller scales in social systems which then can impact ecological systems over 

different periods of times where multiple triggering factors and actors can influence and 

reinforce these social-ecological changes. The cumulative effects of incremental and/or radical 

changes at smaller scales of social and/or ecological changes can potentially lead to 

transformations at a regional, national and/or global scale.  

 

We present three components to studying JSETS: 1) characterising the regionôs transition by 

identifying triggering factors and actors across time and space scales with a justice lens; 2) 

identifying where the CCIR is in the transition phases based on its characterisation; and 3) 

searching for future patterns and insights for transformative JSETS. 

 

 

 

 
1 Knowledge integration in transdisciplinary processes refers to modes of thought, (inter-)disciplinary (related to humanities, 

natural and social sciences), perspectives/interests, systems, and cultures (Scholz & Steiner, 2015) 
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The next section draws on multiple streams of literature to explore how we can view 

transformations and transitions from (inter)disciplinary perspectives. Combining the various 

streams of literature helped us to inform the development of the transition phases in JSETS for 

our analysis. 

 

2.3 Multidisciplinary perspectives to understand 

transformations and transition phases 
 
This section provides insights from human geography, social psychology, regional social-

technical, and political economy perspectives on the phases of low carbon transitions and on 

the justice component of the transitions. These transition phases can help us to detect changes 

that eventually lead to transformation, SETPs or JSETS.  

 

SETPs refer to a family of frameworks and concepts that describe the process of socio-

ecological transformation (Totten, 2012; Westley et al., 2013; Moore et al., 2014; Tàbara et al., 

2018). According to these frameworks, a social-ecological system such as a CCIR may go 

through a series of events whose effects accumulate and, at some point or points in time, the 

SETPs, cause changes in some elements of the system (Moore et al., 2014; Tàbara et al., 2018). 

 

The study of transitions, transition phases, transformations as well as the very notion of tipping 

points (TPs) are grounded in complex systems theory, which in turn builds on general systems 

theory (Ashby, 1957; Holland et al., 1963; Bertalanffy, 1968). These concepts are adopted by 

many disciplinary theoretical perspectives such as economics, socio-technical system theories 

(STS), socio-ecological systems theories (SES), resilience theory and others.  

Our starting point for understanding transitions ï the timing and phases of transitions in coal 

and carbon-intensive regions ï is based on STS and SES theories.  

The SES theories try to explain how a system changes by considering the environment, society, 

and economies as fundamental parts of the system. In SES theories, transformation happens 

when a TP is reached (Wesselink, Fritsch, and Paavola, 2020). Building on SES, resilience 

scholars see the transition as a subset of a larger transformation (Herrfahrdt-Pähle et al., 2020). 

The STS theories study systemic change or transitions and see transitions as a progressive shift 

of regimes (that are spread across economic and political structures, norms and values, and 

patterns of behaviour) that determine the development of technological sectors (Geels & Schot, 

2007; Wesselink et al., 2020). Rotmans et al. (2001) advanced the thinking behind social 

technical transition, distinguishing between predevelopment, acceleration, take-off, and 

stabilization phases of socio-technical change. This partition influenced subsequent 

developments of STS theories.  

 

Both SES and STS theories have identified general patterns of how transitions unfold over 

time, including types of change (incremental and abrupt), their non-linearity (thresholds and 

tipping points in disruptive innovations and events), and multiple phases of transitions 

(Loorbach, Frantzeskaki & Avelino, 2017). Table 1 synthesizes the transition phases according 

to the STS and SES perspectives.  

 

 



 

22 

 

D7.1 New Social Science Theory on SETPs in CCIRs Including the Overall 

Project Knowledge Integration Framework 

Socio-technical transition phases Socio-ecological transition phases 

Predevelopment Pre-transformation 

Acceleration Preparation 

Take off Navigation 

Stabilization Institutionalization 

  

Table 1: Synopsis of transition phases in Socio-technical and Socio-ecological 

approaches. 

 

These two perspectives involve different angles and entry points to tackle sustainability 

transitions: e.g., the conservation of natural capital and ecosystem services for the socio-

ecological perspective, and the deployment and diffusion of technological innovations for the 

socio-technical perspective. The two have diverse intellectual roots. The socio-ecological 

perspective implies adopting a dominant environmental perspective and focus on human-nature 

coupled systems (i.e., the environment-society relationship) grounded in sustainability science 

and environmental studies focusing on environmental assessment, environmental policy, and 

sustainability governance. The socio-technical perspective implies a management and 

engineering perspective focusing on human-technology coupled systems (i.e., technology-

society relationship), grounded in innovation research, science and technology studies and 

evolutionary economics (Loorbach et al., 2017; Barile & Saviano, 2018). 

 

While the socio-technical perspective has a narrower focus and a selective bias toward 

technological innovations and the transition of socio-technical systems providing goods and 

services to society (i.e., food, water, energy, waste), the socio-ecological perspective addresses 

sustainability transformations with a whole-system gaze. Here, transformation refers to the 

creation of fundamentally new systems of human-environmental interactions and feedbacks 

(Walker et al., 2004), thus involving the change of multiple elements of socio-ecological 

systems such as beliefs, behaviours, and institutions at multiple levels (Moore et al., 2014).  

2.3.1 Human Geography Perspective 
 

Human Geography on Transition Phases 

 

Human geography perspective on transitions draws on the resilience framework by Gunderson 

and Holling (2002), according to which transition phases occur between the four system states 

of the adaptive cycle (Figure 1). These states are 1) exploitation, 2) conservation, 3) release, 

and 4) reorganization. In this framework, transition phases may be conceptualised as well as a 

tipping point. Transition phases may first be identified between the ófront loopô and the óback 

loopô of the adaptive cycle. After the slower processes of exploitation and conservation, 

potential is released allowing for a transition into the more rapid phases of release and 

reorganization. In these rapid transition phases, the system might return into the same 

recognisable ófront loopô of exploitation and conservation, or it may fundamentally alter 

characteristics and enter a different adaptive cycle altogether. In the later, the system can be 

said to have passed a tipping point into a fundamentally new system.  
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Figure 8: The adaptive cycle (Gunderson and Holling 2002, figure 2-1, p.34). 

 

In the case of the CCIR represented in the adaptive cycle, the region may go through periods 

of exploitation, conservation, release, and reorganisation and retain the same characteristics. 

For instance, the drop in coal prices represents a release of a conservation-phase coal economy 

that causes a reorganization of policies, actors, and financing instruments that could tip the 

system into a fundamentally new post-coal domain of attraction; or the CCIR may return to 

exploitation of coal because the triggers of transformation were insufficient to reach a tipping 

point. 

 

It is important to consider that transition phases may be conceptualised differently when 

approached as entangled social and natural systems and when approached as a social system 

and natural system separately. The social system may have shifted fundamentally into a new 

way of narrating the political and economic space, and the population may have shifted to 

match new political and economic priorities, but the natural system, or the physical energy 

system characteristics may not yet have shifted to match. This renders the societal tipping point 

vulnerable to changing economic or geopolitical shifts that might perpetuate or revert to the 

reliance on coal simply as the most viable and available alternative. 

 

Human Geography on Justice 

 

The most applied Human Geography concept of a region is the formal region (Gillespie, 2014), 

which tends to acknowledge only dominant characteristics of a region, for example, one 

culture, language, customs, identity, etc. (Kitchin and Thrift, 2009). In governance, these 

formal regions are typically enclosed by administrative boundaries that are centred in urban 

cores. This understanding of a region does not include a justice perspective and may leave out 

minority groups, and work as an unconscious bias that impedes the participation of 

underrepresented groups.  

Regarding the justice dimension in transitions in CCIRs, two key themes can be identified. 

First, the just transitions idea, that communities affected negatively by the cessation of coal 

and other carbon intensive industries should be somehow compensated for their losses or have 

access to assistance to find alternative means of economic activity. Second, the issue of justice 

might concern justice to future generations and to those negatively affected by coal and carbon 

intensive industries today. That is, those who may have done nothing to cause climate change 

but are or will be suffering most from its effects. The need to cease carbon and coal intensive 

industries is in part driven by the injustices to such populations. Further concepts such as 
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regional place identity from social psychology may be more adequate to operationalize justice 

and social inclusion aspects in transitions in CCIRs (Paasi, 2003; Gillespie, 2014). 

 

While human geography provides the wider societal context on the social system, further focus 

is needed to understand the regional transitions from a societal behavioural lens. This 

perspective can be provided by analysing transitions with a social psychology lens in the 

following section. 

2.3.2 Social Psychology Perspective 
 

Social Psychology on Transition Phases 

 

As we have seen above, both SES and STS theories have identified general patterns of how 

transitions unfold over time. Both theories include ï in a more or less explicit way ï references 

to psychological and psychosocial processes that foster or hinder change, the point of 

intersection with psychological approaches to transition being that transformation involves the 

change of multiple elements of systems including beliefs, behaviours and institutions at 

multiple levels (Moore et al., 2014).  

In this regard, through a close comparison, it is possible to schematize some basic phases of 

change as defined by scholars such as Olsson et al. (2014) and Moore et al. (2014), which relate 

as much to individual as to societal psychological processes of status quo maintenance or 

transformation, and to relate different  psychosocial mechanisms to the phases suggested in the 

literature: 1) triggers/pre-transformation, 2) preparing for change, 3) navigating the 

transformation, and 4) institutionalizing and building the resilience of the new trajectory. 

 

1)  The first phase includes perturbations, pressures, or crises, which emerge internally or as 

exogenous forces, and which serve as an opportunity for destabilizing the dominant state. 

At the individual level, perturbation may be referred to as the moment in which the changes 

in the environment are still perceived as noise. However, at the societal level perturbations 

emerge in the level of agency that the different discourses acquire, and in the overall 

attempt made by off-stream narratives to gain space, especially on local media. 

Stakeholders including social movement can deliberately try to challenge hegemonic 

representations or to preserve them through, for example, the introduction of new norms or 

the enactment of communicative campaigns aiming at introducing new beliefs or at 

propagating polemic representations. 

 

2) The preparation phase, which includes all the individual and collective processes aimed at 

making sense of the situation and may eventually lead to envisioning alternative visions 

and gaining momentum around new ideas and innovations. Relevant in this phase, are all 

the individual processes involved in recognising patterns of signals, as well as the 

individual and collective processes of resistance to change and of symbolic coping, which 

may lead to avoidance and to suppressing the need for further elaborations of alternatives. 

 

3)  The navigation phase is characterized by the selection, learning, and adoption 

subprocesses. In the social representations theory, this phase is characterized by the actual 

elaboration of new representation and eventually in the polyphasic presence of multiple 

and incoherent representations and practices. The discrepancy between perceived and 

observed change is a crucial element here, especially to move from a transformation in 

behaviours towards an actual process of learning and elaboration of significant behaviours. 
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4) Finally, the institutionalization of the new trajectory phase is characterized by 

routinization, strengthening cross-scale relationships, and stabilization. At the individual 

level this would be noticed by the emergence of new habits. From the social representation 

approach, it would be identified as the establishment of new hegemonic representations. 

But it is probably the dynamical system approaches which could more extensively be 

adopted to identify this phase and especially the stabilization level, which at the societal 

level implies to reach a new basin of attraction and to actively maintain it. It could include 

the institutionalization of so called ñstate symbologiesò (i.e. the systems of symbolic 

meaning which are aimed at and promoting the legitimacy of a political and social 

structure), the active management of the identity space (i.e. the ensemble of groups and 

identities that coexist within a society) and the implementation of ñstate technologiesò (i.e. 

the material, institutional and technological means used by the state) (Leone & Sarrica, 

2017; Liu, Onar, & Woodward, 2014). 

 

Social Psychology on Justice 

 

Aspects of justice can be included in a situated analysis within case studies, which can include 

investigating what the preconditions are for decisive breakthroughs on the transition front, and 

if and which breakthroughs are taking place in practice. A just transition in practice should 

involve local communities and expand their agency. This can be contrasted with exclusionary 

and exploitative dynamics typical of extractive production systems (energy and otherwise), 

which are often replicated in energy transition processes (Sovacool et al. 2019). Applying a 

social psychology approach thus sees local-level agency, the ability of communities to 

participate in decision-making processes taking place at regional, national and community 

scales, as pivotal elements of a just energy transition.  

 
Regional Socio-Technical Perspective on Transition Phases 

 

In the socio-technical perspective, regional transitions are considered as historically contingent 

processes going through different phases. Several authors have depicted these phases and 

described them in rather stylized patterns. There are usually three to four stages presented:  1) 

initiation or emergence, marked by experimentation and niche-innovation, 2) early adoption 

and pioneering, 3) expansion and diffusion, where technologies become mainstream 

(reconfiguration in Geels & Schot, 2007) and 4) consolidation and stabilization, comprising 

standardization processes (Chlebna &  Mattes, 2020; Geels, Hekkert & Jacobsson, 2008; 

Rotmans, Kemp & van Asselt, 2001).  

 

However, that such a linear progression along socio-technical change do not necessarily fits 

the socio-economic transition in CCIRs. For example, the close or phase-down of the coal 

industry is not necessarily accompanied by the emergence of new (energy) technologies or 

replaced by such. Instead, coping and managing the industry decline can be the dominating 

processes over a long period and be accompanied by economic diversification, local capacity 

building and education measures.  

 

Moreover, the view of óphasesô could be over-simplified and not capture the full breath of 

transition dynamics in a CCIR. Hence, by adding the policy perspective to the socio-technical 

perspective and building on the empirical cases, we find that regional transitions follow more 

detailed processes along the following phases: 
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1) Shock triggered by the coal price crisis (tipping event); 

2) Avoid collapse of the system in place (e.g., interventions to stop further mine closures on 

basis of national energy security and social policy ï coal laws); 

3) Grasping for salvation through interventions (e.g., an introduction of coal subsidies);   

4) Denial of looming end (e.g., the coal sector receives continuous support and only sees 

incremental reduction of subsidies);  

5) Loss of public legitimacy (e.g., ultimate breakup of ñcoal coalitionò and loss of election(s));   

6) Acceptance (e.g., of the end of coal mining), visioning of and pursuing new opportunities 

(possible tipping interventions). 

 

However, regional transitions (such as the coal phase-out) are embedded in multiple dynamics 

at local, regional, and national level. Hence, these phases may have manifested at different 

times and varying intensities at different levels, and they take a long time. Our empirical case 

studies show that the transformation processes are still ongoing, and regions have not entered 

a stabilisation phase yet. In addition, our empirical work suggests that it is important to 

terminate the old paradigm (e.g., with a ñfinal dateò and an official symbolic act) to be able to 

mobilize the capacities and focus on the new (e.g., visioning of new future for the region). 

 

Regional Socio-Technical Perspective on Justice 

 

One of the main criticisms of the socio-technical perspective is not addressing socio-ecological 

or distribution systems (e.g. inequality, poverty, work conditions) and the inattention to issues 

of power, justice and plurality (Røpke, 2016; Munro, 2019). More recent research is bridging 

the socio-technical perspective and the justice aspects of regional energy transitions and 

distributional consequences of sustainability transitions (Jenkins, Sovacool & McCauley, 

2018; Sareen & Haarstad, 2018) also linking it to ójust transitionsô. 

 

Such research engages with the two main two frameworks for thinking on energy justice and 

defining it as a concept: the three central tenets of the energy justice introduced by McCauley 

et al. (2013) ï distribution, procedural and recognition justice ï and applied throughout the 

energy system and the eight core principles developed by Sovacool et al. (2016): availability, 

affordability, due process, transparency and accountability, sustainability, intragenerational 

equity, intergenerational equity and responsibility. 

 

The just transition perspective is embedded in the wider energy and environmental justice 

discourse emphasising the conditions and challenges for a fair and equitable transformation 

(Heffron and McCauley 2017; LaBelle 2017; McCauley and Heffron 2018; Schlosberg 2007; 

Sovacool et al. 2017). Simplified, ójust transitionô terminology is used to synthesise 

environmental, labour, and social justice frames drawing on different perspectives highlighting 

socio-economic implications of the sustainability transformation process.  

 

One dimension of just transition is gender, since all transitions affect women differently than 

men. While recent research started focusing on gender, social equity and intersectionality in 

energy transitions (Johnson et al., 2020; Allwood, 2020; Lahiri-Dutt, 2023), little is known 

about the gender impacts of CCIRs transitions. In an extensive review of literature on coal 

phase-outs, Walk et al. (2021) found that past coal phase-outs meant both opportunities (e.g., 

increased labour market participation) and challenges for women (e.g., difficulties to gain 

access to union structures). However, their review show that the impact of sustainability 

transitions on womenôs lives remains largely under-researched. 

 

https://www.sciencedirect.com/topics/social-sciences/inequality
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2.3.3 Policy, Governance and Economics Perspective 
 
Policy, Governance and Economics on Transition Phases 

 

The main processes of change in the economic realm are structural and technological change. 

At the macro-economic level, structural change is measured through statistical aggregates 

(GDP, Investment, R&D investment, unemployment, population, GHG emissions) that are 

generally available at the NUTS2 level from EUROSTAT. The process of structural change 

can be captured by econometric analysis that characterize the evolution of the relationship 

between these aggregates across regions or across time.  

At the micro-economic level, structural and technological change can be captured by the 

evolution of production networks (i.e., input-output or buyer/seller relationships). Changes in 

technological paradigms induce changes in the structure of the network (Acemoglu & Azar, 

2020; Gualdi & Mandel, 2019).  

 

At the regional level, aggregate econometric results abstract away from substantial 

heterogeneities found at the local level and the resulting grouping of regions can be unintuitive 

and imperfect. The empirical work on regional cases allowed us to complement this aggregate 

perspective and to identify micro-level dynamics and processes that substantiate structural 

change at the macro level and define the following transitions phases: 

1) Awareness raising; 

2) Emergence: marked by experimentation, innovation in the laboratory, and demonstration 

in the field, to produce technologies and system architectures (Geels, 2005); 

3) Early adoption (pre-tipping point): technologies go from the laboratory to limited 

commercial application; 

4) Diffusion (at the tipping point): technologies become mainstream; 

5) Stabilisation (past the tipping point): new technologies, systems, and behaviours are both 

standardised and insulated from rebound effects and backsliding (Andersen & 

Gulbrandsen, 2020). 

 

Policy, Governance and Economics on Justice 

 

In the socio-economic realm, justice is strongly associated with inequality or more broadly 

with the distributional consequences of policies. In this context, justice can be understood 

firstly as a trigger, then a process and finally, an outcome. 

 

Perceived regional or social inequalities in the outcome of transition policies can have very 

strong impacts on social acceptance and thus be a strong barrier for implementation (e.g., the 

Yellow Vest movement in France). Just transition policies aim to overcome these barriers. 

Their design can be informed by data on income/wealth distribution and by models assessing 

the distributional consequences of policies. This can include a more comprehensive policy 

packages addressing unemployment at the macroeconomic level by other components (e.g., 

fostering the shift to a service economy and the concurrent increase in labour demand) are thus 

crucial for a just transition. 

 

The Just Transition Fund is another example of an EU initiative that supports and the 

accumulation of new development sources replacing the older ones. In the discourse, justice 

appears in various contexts (energy justice, just transition, just energy transition, coal 
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transition, sustainable transition). Still, the discussion about it at the policy and local level is 

not as vigorous as in academic studies. Moreover, this term probably loses its explanatory 

power because of the discretionary interpretation of the ójusticeô and ójust transitionô phrases 

by very different stakeholders (green NGOs, administration, trade unions). Interestingly, trade 

unions use the category of justice in terms of cosmopolitan justice (insecure and low-paid jobs 

in the Global South instead of well-paid and decent jobs in Europe). Environmental movements 

use the category of restorative justice (to compensate for damages) and intergenerational and 

procedural justice (to engage all interested sides).  

 

However, a holistic conceptual framework for analysing regions regarding energy transition 

and justice is still missing. Thus, we attempt to bring in different disciplinary perspective on 

understanding transitions and how they (begin to) approach aspects of justice to inform us on 

developing a new social theory (see Table 2). 

 

Perspectives Transition stages Justice components 

1. Human 

geography 

perspective 

on transition 

1. Exploitation  

2. Conservation 

3. Release and reorganisation  

4. Retain the same characteristics 

(Gunderson and Holling 2002) 

- Communities affected negatively by 

the decline of CCIRs should be 

compensated for their losses. 

- Intergenerational justice, especially 

to those negatively affected by coal 

and carbon intensive industries today. 

2. Social 

psychology 

perspective 

on 

transitions 

1.Perturbations/crises   

2.  Preparation phase  

3. Navigation phase  

4. Institutionalising (Sarrica et al, 

2023) 

- Local-level agency, the ability of 

communities to participate in decision-

making processes taking place at 

regional, national and community 

scales, as pivotal elements. 

3. Regional 

perspective 

on socio-

technical 

transition  

1. Shock 

2. Avoid collapse 

3. Grasping for salvation 

4. Denial 

5. Loss of public legitimacy 

6. Acceptance  

7. Visioning of and pursuing new 

opportunities (Mey, 2023) 

- Just Transition of the workforce and 

the creation of decent work and quality 

jobs. 

- The social and economic transition of 

a coal-dependent region requires 

structural changes in the region to 

allow for the emergence of new 

economic activities. 

- Just transition is gendered with strong 

focus on men in CCIRs, but transitions 

affect women differently than men. 

4. Political 

economy 

perspective 

on 

transitions 

1.Awareness raising   

2. Emergence 

3. Early adoption  

4. Diffusion  

5. Stabilisation (Mandel, 2022) 

- Justice strongly associated with 

inequality and the distributional 

consequences of policies. 

 

Table 2: Summary of transition phases from different disciplinary perspectives. 
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3 How We Built on Previous Projects 

 

The TIPPING+ project and particularly the identification of the research need to address 

tipping points from the social and transdisciplinary science approach emerged out of several 

EU projects, being the more recent GREEN-WIN, TRANSrisk and IMPRESSIONS. In both 

projects the exploration of transformative visions and narratives played a key role as it was 

assumed that deliberate systemsô transformations most often require, in the first place, 

alternative ways of framing socio-political, biophysical and economic realities. Such 

assumption was also based on a long tradition of previous EU research projects developing 

transition management processes, such as the MATISSE and ADAM  projects. In these, for 

instance, a four-step methodology of scoping, visioning, experimenting, and learning was 

developed in the form of a transformative Policy Appraisal Framework (PAF) aimed to dealing 

with climate challenges (Weaver et al., 2006); and from which, in turn the idea of Integrated 

Climate Governance emerged with the explicit goal to support agentsô transformation for 

sustainable development (Tàbara, 2011):  

  
 

Figure 9: The Policy Appraisal Framework from the ADAM project . Source: Weaver et 

al., 2006. 

 

With these visioning ideas in mins, in the case GREEN-WIN, a global dialogue was carried 

bringing in empirical cases of strategies at different levels of action (Jäger et al., 2018) (from 

micro-solutions to macro-economic alternatives) in different domains such as coastal 

adaptation, urban transformations and energy poverty alleviation. The aim being to identify a 

broad shared vision on ówhich kind of economy we want for the kind of world we wantô that 

at the same time would be based on the lessons learned from the empirical study of feasible 

and tested options that could have both short-term positive effects on sustainable ways of 

wealth creation as well as on climate adaptation of mitigation.   

https://www.green-win-project.eu/
http://www.impressions-project.eu/
https://cordis.europa.eu/project/id/4059
https://cordis.europa.eu/project/id/18476
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In the case of IMPRESSIONS, the challenge was how to address the prospect of a world 

committed to high-end climate scenarios, those that go beyond the 2-1.5°C global warming, 

and what kinds of alternative pathways, governance structures and integrated assessment 

interfaces would be needed to avoid the most outcomes of such futures. Assuming that 

conventional solutions would not be enough to address high-end climate change, a central 

concern was the need for develop science-policy systemic approaches to accelerate positive 

change. This eventually led to proposing a checklist for transdisciplinary researchers to move 

towards Transformative Climate Science (Tàbara et al., 2018). 

 

And relatedly, the idea of positive tipping points emerged by acknowledging the fact that in 

complex social-ecological systems it was not possible to know whether or when positive rapid 

systemic changes able to cope with climate change and unsustainability would occur; nor that 

robust solutions leading to those futures could be fully known beforehand until explicit and 

situated transformative capacities aimed at developing such solutions are implemented. Hence 

the focus then moved towards a perspective focused capacities and again, of those capacities 

to support Transformative Climate Governance (Hölscher & Frantzeskaki, 2020). 

 
Figure 10: Transformative Solutions as Emergent Outcomes of Transformative 

Capacities Derived from Alternative Visions of Social-Ecological Systems. 

 

Moreover, it was argued that the acceleration of deliberate transformations towards more 

sustainable development pathways would require of combinations of multiple systems of 

solutions synergising multiple wins and positive at different scales of action - and thus moving 

from additive to multiplicative strategies:  

http://www.highendsolutions.eu/page/game_changers
http://www.highendsolutions.eu/page/game_changers
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Figure 11: A Landscape of Transformative Solutions. Source: Impressions Project2 

 

And therefore, an important aspect of the definition of tipping points in social-ecological 

systems according to the IMPRESSIONS project was that a tipping point would lead to a 

fundamentally different configurations of the original social-ecological systems (Tàbara et al., 

2018). 

 

 

 
2  http://www.highendsolutions.eu/page/transformative Solutions  
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Figure 12: Tipping Points Focusing as Emerging Outcomes of Transformative Visions, 

Capacities and Systems of Solutions Eventually Changing Original System Conditions. 

Source: Tàbara et al., 2018. 

 

Last but not least, the TIPPING+ project was also inspired by decades of interactions with the 

Transformations Community, and the TIPPING+ project co-convened the International 

Conference Transformations 2021 online (due to the pandemic) precisely on óEnabling Positive 

Tipping Points in an Uncertain Worldô. An important concern of the Transformations 

community has been how to connect transformative changes at individual, organisational (e.g., 

at business levels) with large systemic ones. And specially, regarding the management of 

knowledge systems. For instance, at the previous Transformations Conference, the standard 

methodology of the Three Horizons was applied to explore the emerging knowledge systems 

that would be able to support societal transformations (Fazey et al., 2020). 

 

 

https://www.transformationscommunity.org/conference-2021
https://www.transformationscommunity.org/conference-2021
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Figure 13: The Tree Horizons Methodology Applied by the Transformations 

Community to Explore Alternative Configurations of Knowledge Systems to 

Address Global Challenges such as Climate Change. Source: Fazey et al. 2020. 

 

However, and out of these broad conceptual approaches and theoretical discussions, it was 

clear that empirical research on the required conditions and processes leading to sustainable 

fast decarbonisations was lacking. And the TIPPING+ project was set up with the goal to 

address this challenge by focusing on the particular cases of Coal and Carbon Intensive 

Regions.   

We also built on a conceptual framework developed from an ex-post analysis of several case 

studies in TRANSrisk (Transitions pathways and risk analysis for climate change mitigation 

and adaption strategies, Grant agreement 642260). This conceptual framework is Alternative 

Pathways Framework (Lieu et al., 2020), which searches for different transitions pathways, 

was applied across all case studies in TIPPING+. We describe this framing in further detail in 

the next section 4, Methods. 

 

 

Figure 143: Alternative Pathways Framework on narrative development. Source 

Lieu et al. 2020 
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4 Methods  

The empirical data we are drawing on is based on 19 regional case studies carried out by 

researchers in the TIPPING+ consortium. Each case study involved stakeholder engagement 

(See D5.2 for further case study details) and applied generic framework and case study 

structure based on the four disciplinary perspectives presented in Section 2.  

 

Thus, the mid-range theory was developed across three steps in the TIPPING+ project that 

includes: 1) the development of narratives and visualisations of transition pathways; 2) the 

analysis of case study data for triggering factors and actors; and 3) the development of the 

transition phases for our CCIRs. 

4.1 Developing Narrative and visualisations of transition 

pathways 

4.1.1 Narrative Development 
 
Each case study applied the Alternative Pathways Framework for narratives identification 

(Lieu et al., 2020), process in which we first identified a transition óbaselineô which is the 

mainstream narrative. We then made an explicit effort to identify alternative pathways (on-

stream and off-stream) considering more diverse stakeholder perspectives to look for 

opportunities for changes.  

 
The mainstream narrative(s) identifies the pathway that represents the mainstream or 

dominant (mainstream and dominant are used interchangeably) energy/high carbon) sector 

(e.g., coal power sector). There are three core components in the narratives: i) technologies, ii) 

stakeholders, and iii) ideologies, institutions, and policies. The dominant actors in the 

mainstream are in power and reinforce the mainstream narratives and any elements of injustice. 

We also identified the enabling policy environment that has promoted the high carbon energy 

technologies central to the energy mainstream system. This energy system includes the 

mainstream energy technology value chain, the workforce, other stakeholders, and institutions 

as well as the policies that support the system. 

 

After drafting the mainstream narratives, we searched for narratives that deviated from the 

mainstream by applying the same three core components. These alternative narratives can 

provide indications of changes or transitions that can potentially lead to a transformation.  

 

The on-stream pathway can promote new low carbon technologies but under the ósameô 

system. They exist only in a special space within the mainstream pathway but do not challenge 

the current norms or the rules of the game. This might include carbon capture and storage 

technologies that support negative emissions but does not challenge the fossil fuel norms as 

they are add on technologies that could help fossil fuel companies continue to exist. Renewable 

energy technologies might receive some subsidies but continue to operate within the existing 

energy system norms (e.g., with fossil fuel subsidies and within the centralise energy systems).  

 

The off-stream pathway refers to alternative perspectives that depart from the mainstream 

perspective and challenges the mainstream pathway. The narrators are often those stakeholders 
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or institutions who are on the fringes of power in society, the economy, and politics. Their 

narratives can challenge the very power dynamics of the mainstream narratives and narrators. 

Policies within the off-stream pathway promote low-carbon innovations in a space separate 

from mainstream technologies. Policies help to create protective spaces for low-carbon 

technologies, which exist outside the mainstream energy system. For instance, low carbon 

technologies may require new infrastructure to be built outside the existing infrastructure. 

These technologies may be supported through special incentives, programmes, and subsidies. 

In the off-stream pathway off-stream stakeholders may bring in new values and norms that 

challenge the mainstream power dynamics and (social) norms. The off-stream perspectives are 

viewed as distinct perspectives that do not reinforce the mainstream pathway.  

 

Based on the alternative narratives, we identify those that have potential for transformative 

changes. A transformative pathway involves a radical technological, social and/or policy 

change and the representation of diverse stakeholders and their perspectives that challenges the 

CCIRs mainstream pathways, their power dynamics and becomes the new norm. This new 

mainstream pathway no longer resembles the previous dominant pathway. A transformation 

may occur as a result of on- and/or off-stream pathways leading to a future where different 

stakeholders are part of the decision-making processes. Transformation pathways are 

supported by a mix of stakeholder groups, policies and/or technologies that lead to a radically 

changed energy system dominated by low-carbon energy. The transformation process changes 

the power dynamics of the previous mainstream pathway and includes groups previously 

marginalized. Transformative pathways also consider broadening the discussion of justice. 

 

4.1.2 Visualisation of narratives 
 

Once all case studies drafted their case study narratives, we developed a visualisation diagram 

template for all case studies. The visualisation process has been used to digest the core elements 

driving the narrativesô direction more easily that is (potentially) leading to a decline of the 

current mainstream regime and to identify trajectories that are in transition and/or could lead 

to transformation. We wanted to understand if we could observe patterns of transitions across 

case studies with these visualisations. The shape of the curves representing the narratives was 

based on the four phases of the transition which were considered to roughly represent the 

trajectory of the narratives (see Figure 7).  

 

 
 
 

Figure 14: Socio-technical transition phases. Extracted from Rotmans, 2005 influenced by 
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the S-curve diffusion of innovation Becker & Speltz, s. 31-33. 1983 

 
If a transition is envisioned, case study teams were asked to approximate the speed and the 

phase of the transition. For instance, a curve showing a steeper upward direction would indicate 

an acceleration of a transition. We also encouraged case study teams to illustrate the decline of 

the mainstream, if applicable, with a downward curve trend.  

  

The visualisations illustrate in graph-like form the researchersô interpretation of the narratives 

direction and understanding of the context. Moreover, they illustrate the relative importance of 

the mainstream sector (coal and carbon intensive sector) to include alternative narratives 

(renewable energy/ low carbon sectors). The premise was not to combine exact values from 

indicators to create the proxy but to illustrate the relative relationships and interactions and to 

visualize the trend (i.e., downward, or upward trend) of the potential outgoing sector (coal and 

carbon intensive region) and incoming dynamics (alternative narratives). 

 

After collecting all case study visualisations, we discovered three clusters showing similar 

traits (see Figure 8).  We then clustered these case studies according to their similar trait:  1) 

no significant change; 2) on-stream growth-phasing of coal; 3) RET growth + diversification. 

 

 

 

 

 
 

Figure 15: Case study narratives visualisations of Cluster 1 
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Figure 16: Case study narratives visualisations of Cluster 2 

 

 

 
 
 

Figure 167: Case study narratives visualisations of Cluster 3 
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4.2 Analysing case study data for triggering factors and 

actors across scales 

 
After clustering the visualisations, we needed to explain why each CCIR was exhibiting its 

particular trend. Thus, we proceeded to search for common factors to explain the trends. We 

then returned to the four disciplinary perspectives from which case studies answered core 

questions covering human geography, psychology, regional social-technical transitions, and 

political economy via posing questions (See Appendix 1 with questions from these four 

perspectives). 

 

After case studies completed their analysis, answering the four disciplinary perspective 

questions, we searched for the common triggering factors in case studies. We identified six 

triggering factors (TFs) and we also included the core actors that can impact a transition and 

are impacted by the transitions (see framework in Section 5 for the six triggering factors. We 

finally assessed if the TFs and actors were enablers and/or barriers to low carbon transitions. 

We also observed the importance of the temporal and spatial scale. 

4.3 Developing transition phases for the 19 CCIRs  
 

Once we assessed the enablers and barriers for FTs and actors in each case study, we observed 

several interesting trends. We noticed that while the three clusters exhibited interesting trends, 

these trends were, in fact, different phases of transitions. We then looked towards the literature 

from human geography, psychology, regional social-technical transitions, and political 

economy for inspiration to provide additional insights on transitions.  

 

There were between 4 to 7 phases that were identified in these perspectives. We evaluated to 

which extent these phases could help explain our clusters. We then realised that the clusters 

needed to be further divided according to the transition phases rather than by displaying similar 

traits. For instance, Cluster 1 grouped regions exhibiting a more or less stable trend for an 

energy technology/sector but there was an outlier ï Greenland was not stable in its fossil fuel 

system but relatively stable in reinforcing its renewable energy system. The trend observed in 

Greenland was the opposite to the others in Cluster 1 (No significant change in the carbon 

sector). This was because the Greenland case was in a more advanced stage of the transition, 

and in a later cluster where renewables/clean energy is stabilising (but not yet stabilized).  

 

We went back to the four disciplinary literature perspectives on transitions and noticed the 

missing two transition stages that needed to be added to our original three clusters. These were 

a growth phase towards stabilising a transition and the final stabilised phase where there is a 

regime change and an irreversible change. 

 

We then created a fourth cluster, to reflect the process of reinforcing a stabilising regional 

sustainable transition after Cluster 3 (Phase where renewables are growing with (some) 

diversification of regional economy). Finally, we identified a fifth  phase with a stabilised 

transformed (energy) system, but we left it empty as none of the 19 case studies in our 

investigation exhibited traits in this transition phase. However, there is a clear trend that shows 

movement towards this stage.  
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After carrying out the three steps described above, we developed an emerging social theory 

framework to help explain why there are no SETPs yet observed, and also to explain the trends 

and movements that provide hints of upcoming SETPs. 
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5 Framework 

The mid-range theory framework, Just Social Ecological Tipping Scales (JSETS), It was 

developed with an aim to analyse the potential for transformation in regions. We identify three 

components of analysis: 1) characterising CCIRs with a justice lens; 2) identifying the 

transition phase; and 3) searching for hints for transformations.  

 

JSETS was developed via a mid-range theory approach: inductively by analysing case study 

data and deductively by including insights from four perspectives in human geography, social 

psychology, regional social-technical transitions, and political economy. The three components 

of the analysis are described further in the following sections and visualised in Figure 9. 

 

 
 

 

Figure 18: Three components of Just Social Ecological Tipping Scales (JSETS) 

 

5.1 Component 1: Transition phases in JSETP  
 

The first component for studying JSETS is to characterise a CCIR by assessing triggering 

factors (TFs) and actors over a time and spatial scale that are enablers or barriers . 

5.1.1 Triggering Factors 
 

The trigger factors (TFs) identified are based on four perspectives from literature that were 

common aspects compared across all case studies. These factors were identified during the in-

person 5th Integration Workshop held in Paris where we discussed with most case study teams 

the synthesis of our results.  
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The key triggering factors identified were inspired by the four literature perspectives:  

1. Collective signalling of vision change (social psychology)  

2. Policy for change (political economy)  

3. Geopolitical power shifts (human geography and political economy)  

4. Market changes (political economy)  

5. Technology changes (socio-technical transition and political economy) and  

6. Environmental triggers (human geography and social technical transition); and  

7. Others (any factors that do not fit into factors 1-6). 

5.1.2 Actors as social structures/networks to exploring aspects of 

justice 
 

We identified two core groups of actors:  

a) actors that have the power and influence to positively or negatively impact a transition; 

b) actors who may not have power to directly influence a transition but are impacted by a 

transition.  

 

The focus on diverse types of actors is a starting point to consider issues of recognition justice 

that considers groups that might be marginalised Fraser, 2009). We also consider epistemic 

justice (Fricker, 2007), which considers the diverse knowledge, interests in the triggering 

factors for collective signalling change and across any other factors that might promote or 

hinder elements of justice.  

 

Both recognition and epistemic justice need to consider procedural justice, where actor groups 

that are marginalised and (most) impacted by a transition are included in the decision-making 

process. We also consider distributional justice (McCauley and Heffron, 2018), that is actors 

and communitiesô access to affordable and clean energy. 

 

Then we assessed if the triggering factors and actors were barriers and enablers. When carrying 

out this exercise, we noticed trends and that some of the case studies that we originally clustered 

based on the narrative visualisations did not fit in the transition phase originally assigned 

through the visualisations (see method section above).  

We then asked case study teams for verification if we analysed the data correctly. They 

confirmed/revised our analysis and added more details.   

5.1.3 Scale and pace of transition pathway 
 

We explored the scale in which the triggers and actors occurred and the pace of transition. We 

then found patterns within each cluster and that some regions did not ófitô under the given 

cluster.  

 

Then we coded these six triggering factors and actors in a table across the 19 case studies and 

observed distinctive patterns emerge with some main traits visible within each transition phase 

as well as across the 5 phases of JSETS (see details in Section 4). This allowed us to identify 

and verify the transition phase a CCIR is currently in.  

 

Note that the analysis of the characteristics of a CCIR in Component 1 can occur in parallel 

with the identification of the CCIRôs transition phase in Component 2. 
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5.2 Component 2: Identifying the CCIRôs transition phase 
in JSETS 
 

The second component of studying JSETS is defining transition phases inductively through 

considering the observed transition trends (i.e., triggering factors and actors) in regional case 

studies, as well as deductively by drawing on different understandings of transition phases from 

four interdisciplinary perspectives (see Section 2 for links between the disciplinary 

perspectives and the JSETS phases).  

 

The inductive-deductive approach resulted in the identification of five distinctive transition 

phases for JETS:  

Phase 1) High carbon mainstream with no significant change;  

Phase 2) Declining mainstream and development of low carbon system(s); 

Phase 3) Growing low carbon system(s); 

Phase 4) Reinforcing low carbon system(s); and;  

Phase 5) Stabilised transformation. 

 

Identifying which phase a CCIR is currently in can help provide insights on how far the CCIR 

is along its transitioning phase of JSETS. However, identifying the JSETS phase can provide 

insights on a CCIRôs potential to move towards the next phase and an eventual transformation.  

 

Note that Components 1 and 2 can be carried in parallel since Component 2 provides 

overarching trends in each transition phase that can be initially matched if the general traits of 

a CCIRôs current state is known. However, to verify if this is correct, the characterisation 

analysis in Component 1 needs to be carried out with more detailed insights from the triggering 

factors and actors. 

5.3 Component 3: Searching for CCIRôs future transition 

phase patterns in JSETS  
 

Once we have understood how triggering factors impact the CCIRs in its current transition 

phase, we can then explore the potential future steps for transitioning towards a JSETS. This 

can be done by identifying the (common) traits exhibited in CCIRs that are further ahead in the 

JSETS process (see details in Section 4).  

 

When a CCIR has reached Phase 4 ñProcess of reinforcing a stabilising regional sustainable 

transitionò, there are no longer empirical examples of how Phase 5, a stabilised CCIR, may 

look like. However, we can draw insights from the four bodies of literature that provides 

interdisciplinary perspectives on transformations and transition phases. 
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6 Results of JSETS framework analysis 

 

In this analysis section, we present our results first by providing an overview of where the 19 

case studies are across the transition phases in JSETS (Component 2). We also refer to some 

perspectives from human geography (Gunderson & Holling, 2002), social psychology (Biddau 

et al., 2022), regional social-technical transitions (Mey, 2022, see D3.3), and political economy 

(Mandel, 2022, in D4.3) to better explain the main features of each phase.  

 

We then explore the general characteristics observed in each transition phase (Component 1).  

 

Finally, with the help of the four literature perspectives we anticipate what a CCIR in one phase 

may need to consider when moving towards the next (transformation) phase in JSETS. 

6.1 Clustering regions across in JSETS transition phases  
 

Applying the methodology (steps 1-3) discussed in Section 4, we categorised the 19 CCIRs 

across the first four transition phases from the start of a transition towards stabilising their low 

carbon transitions (see Table 3). As expected, there were no case studies which had traits of 

the 5th phase of a transformed region. We discuss the potential traits of a hypothetical region 

that is transformed in section 5.3. 
 

 
Phase 1: High carbon 

mainstream with no 

significant change 

 

Phase 2: Declining 

mainstream and 

development of low 

carbon system(s) 

Phase 3: Growing low 

carbon system(s) 

 

 

Phase 4: 

Reinforcing low 

carbon system(s)  

Phase 5: 

Stabilised 

transformation 

1.     Indonesia: Banten 

& Bali  

2.     Canada: Athabasca 

Region, Alberta 

(monosector) 

3.   Italy: Sulcis, 

Sardinia,  

4.   Norway: Svalbard, 

Archipelago 

5.   Romania: Jiu Valley 

(monosector) 

7.   Spain: Balearic 

Islands 

8.   Poland: Silesia 

9.   Czech Republic: 

Moravian-Silesian 

Region  

10. Austria: Upper 

Austria 

11. Germany: Duisburg 

12. Bosnia and 

Herzegovina: Tuzla 

13.   Greece: Megapolis  

14.   Spain: Teruel 

14.   Norway: Lofoten 

Archipelago 

15.   Germany: Essen 

16. Czech Republic: 

South-Moravian Region  

17.   Italy: Carloforte, 

Island of San Pietro, 

(Sardinia) 

18.   Demark: 

Greenland (new 

mono-sector) 

19. Bosnia and 

Herzegovina: Banja 

Luka (new mono-

sector) 

No case studies in 

TIPPING+ 

 

Table 3: 10 CCIRs clustered across the JSETS transition phases. 

 

There are 5 regions in the first phase of transition, with 2 regions in the European Union (EU) 

(Italy: Sulcis, Sardinia and Romania: Jiu Valley), 1 in the European Economic Area (EEA) 

(Norway: Svalbard, Archipelago) and the rest outside the EU/EAA (Indonesia: Banten & Bali, 

Canada: Athabasca Region, Alberta).  

These regions show a relatively stable coal and carbon intensive sector. Key institutions and 

actors that support the CCIR region are in power and continue to support the mainstream fossil 

fuel sectors.  
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There may also be denial (Mey 2022) of a transition and a grasp for salvation (Mey, 2022) 

where there is continued support for fossil fuels. At the same time, there may also be some 

awareness raising (Mandel, 2022) with limited exploitation (Gunderson & Holling 2002) of 

opportunities to decarbonisation but often without threatening the existing fossil fuel system. 

Thus, there is no significant change to the mainstream, for example, by adding carbon capture 

and storage in the oil and gas sector.       

 

The majority of the CCIRs are in the second phase, all of which are EU regions (7 out of 19 

in Spain: Balearic Islands; Poland: Silesia; Czech Republic: Moravian-Silesian Region; 

Austria: Upper Austria; Germany: Duisburg; Greece: Megapolis; Spain: Teruel), except for 

Bosnia and Herzegovina: Tuzla.  

Regions in this phase have a slow but declining fossil fuel sector that is often complemented 

with an early development of renewable energy (RE) or with efforts to decarbonise the energy 

sector. Often there is a perturbation/crisis (Biddau et al, 2022) or shock (Mey, 2022) such as 

the declining economics of coal or energy crises. This can lead to exploitation (Gunderson &  

Holling 2002) and emergence (Mandel, 2022) of new opportunities and efforts to decarbonise, 

which can range from complementary technologies to CCIRs such as clean coal or hydrogen 

(as seen in Cluster 1) to developing new sectors depending on the land (e.g., tourism) or 

developing new clean energy technologies and/or knowledge economy (higher education, IT). 

 

There are 4 regions in the third phase that show a mid-range growth of a more diversified 

lower-carbon economy and declining legitimacy (Mey, 2022) of the high carbon sector.  

These regions are part of the EAA (Norway: Lofoten archipelago) or the EU. Interestingly, two 

of the EU regions are in fact subregions of a wider region (see Figure 10, the dashed lines).  

One is the South-Moravian region of the Moravian-Silesian region in Czech Republic (in 

Cluster 2) and the other is Carloforte, Island of San Pietro, as a subregion of Sardinia, Italy 

(part of Cluster 1). The third EU region is Essen in Germany. Regions in this transition phase 

show a growing low carbon economy with a reorganisation (Gunderson & Holling, 2002) of 

resources and institutions to support the development of a more diversified economy. This is a 

preparation phase of selection, learning and adoption of alternatives (Biddau et al, 2022) 

where there can be visioning or and pursuing new opportunities (Mey, 2022) which further 

weakens the mainstream fossil fuels sector.  

 

The fourth phase consists of Demark: Greenland, and Bosnia and Herzegovina: Banja Luka. 

These regions have a relatively stable renewable energy electricity or heating sector, which has 

traits of Cluster 1, that is an institutionalised (Biddau et al, 2022) stable mainstream system 

based on clean energy systems. These are dominant technologies, such as hydro and district 

heating via biomass that have the support of mainstream institutions, and resources to continue 

developing and growing and reinforcing the infrastructure.  

The development forward is to retain the same characteristics (Gunderson & Holling, 2002) 

or diffusion (Mandel, 2022) which might include developing more hydro plants or diversifying 

the biomass feedstock from other sources. There may be external forces that might try to 

destabilise the mainstream renewable sector, but these efforts are counteracted within the 

region. For instance, the wider national system may be dependent on fossil fuel, but the region 

has locked in on the renewable energy infrastructure and it would be very difficult to destabilise 

this system that has entrenched itself in the economy and society. 

 

The regions within each transition phase also demonstrate variations, which will be discussed 

in the next section. 
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6.2 Characterising CCIRs in JSETS 
 

The 19 regions, when analysed in greater detail ï considering the triggering factors, actors as 

well as spatial and time scales ï show more nuanced trends across the transition phases.  

First when time is considered, we see a general trend across transition phases, with the number 

of years in a transition increasing as CCIRs move towards more advanced transition phases 

(see Figure 10). There are some exceptions such as Sulcis and Greenland, which will be 

discussed later.  

 

 
 

Figure 19: CCIRs plotted over time (years) and the 5 transition phases of JSETS. 

 

The transitioning stage that a region is currently experiencing within a cluster is also more 

nuanced. Some regions are at the beginning of one cluster while another region might be 

towards the end of one but not yet in the next cluster. We will explore these nuances in more 

detail including principles of recognition, epistemic and distributive justice within each 

transition phase. 

 

To better understand the details of the CCIRs within a transition phase, we characterised each 

region by identifying specific enablers and barriers across the triggering factors and actors (see 

Table 4). We then coded barriers in red and enablers in green.  
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Table 4: Table of enablers and barriers across triggering factors and actors. 

 

Based on our analysis, each CCIRôs position in a transition phase depends on the number and 

frequency of barriers and enablers within and across triggering factors and actors. As seen in 

Figure 11, common patterns emerge within and across each transition phase with more barriers 

and fewer enablers in the first two transition phases and an opposite trend of fewer barriers and 

more enablers in the third phase and fourth phase. We explore trends in each transition in 

greater detail. 
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Phase 1: High carbon 

mainstream with no 

significant change 

1.     Indonesia: Banten & Bali 

2.     Canada: Athabasca 

Region, Alberta 

3.   Italy: Sulcis, Sardinia,  

4.   Norway: Svalbard, 

Archipelago 

5.   Romania: Jiu Valley 

Phase 2: Declining mainstream and 

development of low carbon 

system(s) 

7.   Spain: Balearic Islands 

8.   Poland: Silesia 

9.   Czech Republic: Moravian-

Silesian Region  

10. Austria: Upper Austria 

11. Germany: Duisburg 

12. Bosnia and Herzegovina: Tuzla 

13.   Greece: Megapolis  

14.   Spain: Teruel 

 Phase 3: Growing low carbon 

system(s) 

14.   Norway: Lofoten Archipelago 

15.   Germany: Essen 

16. Czech Republic: South-

Moravian Region  

17.   Italy: Carloforte, Island of San 

Pietro, (Sardinia) 

Phase 4: Reinforcing low 

carbon system(s) 

18.   Demark: Greenland 

19. Bosnia and Herzegovina: 

Banja Luka 

*Each box represents a CCIR and follows the listed order from top to bottom in each phase 

 

Figure 20: Characterising CCIRs by triggering factors and actors as enablers and 

barriers . 
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6.2.1 Phase 1: High carbon mainstream with no significant change 
 

In the Phase 1 where the carbon and fossil-fuel intensive sector still dominates, we observe a 

high frequency of barriers in at least 4 out of the 7 triggering factors (TFs) (6 TFs identified 

above and a 7th óotherô TF). Some TFs include a combination of a lack of vision change, policies 

initiating change which can lead to an absence of market changes away from coal and fossil 

fuels.  

 

For instance, coal continues to be the ñbackboneò in Banten and 

Bali and frontier narratives of ódeveloping the most ethical oil 

sands in the wild westô in Alberta and frontier adventurous 

ideologies in coal continue to dominate. Policies at the national 

level also inhibit changes such as in the case of Jiu Valleyôs 

mining operation, highly subsidized by national and regional 

government and policy mix coordination. Sulcis region also has 

territorial development plans protecting and safeguarding 

industries and Albertaôs Provincial Energy Strategy emphasises 

oil and gas development. The continued coal and fossil fuel policy 

support also reinforces the mono-fossil fuel sector and further 

magnifies the issue of insularity. The isolation can also be due to 

the lack of access to the wider economy (Jiu Valley) and 

geographical isolation from the mainstream provincial or national 

society (Alberta, and Sulcis).  

 

There are, however, opportunities for tourism due to the unique 

geography of the regions in Svalbard, Sulcis, Bali and Jiu Valley 

as ónatural paradisesô for tourists. There are also hints of emerging 

visions with bottom-up views for Banten and Bali towards 

diversification of renewable energy, early discussions for 

sustainable land use and renewables in Alberta and exploring 

frontier research in Svalbard. Some top-down visions, which may 

also create tensions, are proposed by national government. This 

is the case in Sardinia, viewed as the energy model and the Italian 

green laboratory for energy transition.   

 

Other TFs beyond the six identified include a lack social 

acceptance for renewables and the availability of skilled workers 

for clean energy (Banten and Bali); long-time job loss, high 

unemployment, migration, and school drops (Sulcis) as well as 

population and demographic changes related to closure of coal 

mines (Svalbard and Jiu Valley). 

 

 

Figure 21: Phase 1  

(See Annex B for the details of Phase 1) 

 

 

There are also influential stakeholders that can impact the transition who are resisting change. 

These regional and sometimes national stakeholders include oil and gas incumbents and the 

provincial government in Alberta, Indonesiaôs state-owned power monopoly, large and energy-
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intensive metal industries in Sulcis, and Romaniaôs nationalist party. The mainstream actors 

most negatively impacted by the transitions are also those who are most influential: coal, oil 

miners and oil and gas workers who resist change.  

 

There is a lack of discussion about just transition during case study data collection and final 

outputs. This does not indicate that just transition does not exist in this region but did not come 

up as either a barrier or enabler to the transition. Issues of just transitions are very relevant, that 

is óleaving no one behindô, that is ópromoting recognition justiceô for coal and oil and gas 

workers who would be negatively impacted by a low carbon transition.  

Yet across all case studies, there were very limited public discussions about the impacts of 

transitions on actor groups that have been marginalised, including women and Indigenous 

communities (Alberta). This lack of recognition justice for these groups highlights the absence 

of procedural and epistemic justice, since these groups are not formally (acknowledged) part 

of the decision-making process. Thus, their knowledge, needs and priorities are not considered 

within the transition. However, the voices of these actors are emerging also along with NGOs, 

research institutions, and universities (Banten and Bali, Alberta, and Svalbard). 

 

Most of these regions are within 10-15 years of their transition progress (except for Sulcis 

which has been at the start of its transition for over 60 years). Many of the countries except for 

Norway are still in the earlier part of Phase 1, that is there are still many barriers and resistance 

to its transition towards the Phase 2 due to the barriers mentioned across the TFs and actors.  

Thus, these regions may likely take a longer time to transition towards Phase 2 unless some 

major barriers are addressed including policies supporting CCIRs and considering the needs of 

groups that are marginalised and impacted by the transitions.  

 

CCIRs in Phase 1 may wish to look for possibilities of how to address issues of just transitions 

from CCIRs in Phase 2 that have stated that just transition initiatives were important drivers 

for their transition. 

6.2.2 Phase 2: Declining mainstream and development of low 

carbon system(s) 
 

CCIRs in Phase 2 are all regions in the EU or are candidates to the EU (Bosnia & Herzegovina) 

with very strong coal histories but all show trends of a declining coal power sector at various 

speeds.  

 

One of the most important enablers are the supporting policy mixes enabling a transition at the 

Global, EU and corresponding National levels. Quite significantly in all CCIRS, the policies 

only show enabling triggering factors (except for one inhibiting TF in Moravian-Silesian region 

where tax revenues from coal mining contribute to state budget and regions). This is visible in 

Figure 11 where the second row is nearly all green (enablers) while in Phase 1, there are several 

policies that are barriers to a transition.  

 

Some of the key policies at the EU level include Cohesion Funds, European Regional 

Development Fund (ERDF) and European Social Fund (ESF), as well as just transition 

development plans and funds (discussed further below) and European Union's (EU's) Carbon 

Border Adjustment Mechanism (CBAM). Other EU-driven mechanisms are the European 

Green Deal, Fit-for-55 package for high carbon industries in steel, iron, cement to decarbonise, 

which then triggered National Hydrogen Strategies (Upper Austria). 
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Another interesting observation is that we see two groups of 

CCIRs in Phase 2. The first group of CCIRs is at the earlier 

start of Phase 2 (Spain: Balearic Islands, Poland: Silesia, 

Czech Republic: Moravian-Silesian region, Germany: 

Duisburg, and Bosnia & Herzegovina: Tuzla) while the 

second group is in the later part of Phase 2 (Austria: Upper 

Austria, Greece: Megapolis and Spain: Teruel). The latter 

group identified only enablers in the market change TFs, 

most notably citing higher costs related to high carbon 

products and processes and diversification of the economy. 

This can include a combination of bioconstruction, water 

efficiency technologies, ecological agriculture, tourism 

museums and educational institutions (Teruel and 

Megalopolis) as well as consumerôs demand for low carbon 

steel and cement (Upper Austria). The Tuzla region also 

shows only enablers in the market change TFs and is the 

furthest ahead in its transition compared to other CCIRs in 

the earlier start of Phase 2.  

 

CCIRs in the earlier start of Phase 2 identified a larger 

number of barriers in the collective signalling of vision 

change where coal is still seen as ñblack goldò (Silesia), 

"Steel Heart of the Republicò (Moravian-Silesian), and 

ñCoal and steel as the economic enginesò (Duisburg). The 

focus on coal is also linked to a higher number of influencing 

actors creating barriers to a transition. These influencing 

actors are coal labour unions and state-owned mines.  

Actors who are impacted by the transitions may also block 

the transition, as seen in Balearic Islands energy transition if 

it is not based on a decentralised and democratic model. This 

opposition highlights the importance of procedural justice 

where actors are involved in the decision-making of 

transitions. Aside from the mainstream coal narrative, there 

are alternative narratives driven by just transitions as 

potential vision changes from the Industrial Silesia to Green 

Silesia in Poland where health and living conditions, 

sustainability, joint responsibility for climate change, and 

intergenerational justice play an important role. 

 

Just transition also plays a prominent role in other TFs 

linked to policy and institutions plans and strategies, as seen 

in Spain: Teruel where a Just Transition Institute was 

developed by an autonomous body of the Ministry for 

Ecological Transition and the Demographic Challenge 

(MITECO). In Megalopolis, distribution justice is being 

considered in initiatives targeting energy efficiency and  

 

 

 
Figure 172: Phase 2  

 

(See Annex B for the details of Phase 2) 
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energy poverty in households. In Tuzla, there are calls for an inclusive and just transition that 

would balance needs of specific groups (recognition justice) and general public. 

 

Overall, CCIRs in Phase 2 show a diverse range of traits and justice issues rather intertwined 

across TFs and actors. Most of the CCIRs are experiencing transition timeframes between 5-

20 years while only the Moravian-Silesian and Teruel regions are above 30 years. These two 

regions show differing traits, the Moravian-Silesian region having the highest number of 

barriers placing it at the early start of Phase 2 while Teruel has among the highest number of 

enablers and is moving towards the Phase 3 of the transition.  

6.2.3 Phase 3: Growing Low carbon system(s) 
 

There are four regions in Phase 3 where there is a growth of renewable energy and a 

diversification of the regional economy.  

All four regions feature more enablers across all TFs and barriers are only present in no more 

than 4 TFs and actors. Moreover, within each factor there were only a few barriers identified.  

This can indicate that while barriers exist in the transitions, there are more enablers that propel 

the CCIRs towards a transition.  

 

All identified policy change TFs and all influencing actors 

are enablers of the transition. Many of the policies are pushed 

at the national level with Norway as the second country 

globally to implement the withdrawal of subsidies 

supporting fossil fuels (Norway: Lofoten) and coal, 

(Germany: Essen). Other regions have a stronger push for 

economic diversification in tertiary sectors and education 

with a move away from mega-projects large employers to 

bottom-up and small-scale approaches (Czech Republic: 

South-Moravian region).  

In fact, there is also a strong presence of bottom-up action 

for influencing actor groups across all CCIRs in Phase 3 that 

include representatives of municipalities, local 

entrepreneurs, NGOs and local communities. For instance, 

the Peopleôs Action for an Oil Free Lofoten, Vester¬len and 

Senja (ñPeopleôs Actionò) have fought against petroleum 

activities in the region for over a decade. Citizen groups are 

also pushing a green narrative in Essen.  

 

These actors contribute to the collective signalling of vision 

change. The South-Silesian region is rebranding itself away 

from its industrial legacy associated with the wider 

Moravian-Silesian coal region it is a part of (the Moravian-

Silesian region is in Cluster 2). Instead, South-Silesian 

focuses on its traditional culture, landscapes and tourism 

(South-Moravian region). The emphasis on culture is also 

strongly evident in Carloforteôs regional narrative "we are  

 

                    
Figure 183: Phase 3 

(See Annex B for the details of 

Phase 3) 
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different from the Sulcis, we are green, we are cosmopolitan and sustainable entrepreneursò. 

Like South-Silesian, Carloforte does not see itself as a part of the wider Sulcis coal region in 

Cluster 1 but as having a separate social identity.  

 

 

Thus, it is likely that Carloforteôs transition is not driven by national or regional policies as 

seen in the other 3 CCIRs; but driven by the wider EU-level policies through Just Transition 

funds and EU-funded projects to explore the potential for tourism. Just Transition funds can 

provide needed resources and strengthen the agency the locals feel is needed. Thus, procedural 

justice where locals are involved in the design and implementation of just transitions as well 

as recognition justice are important factors for driving the transitions. That is, the inclusion of 

local communitiesô needs and a recognition of their unique (sub)regional identity.  

 

In terms of timeframe, Carloforteôs transition is taking around 50 years, along with Lofoten, 

which shows how long the process can be to reframe a narrative and steer a new direction 

forward. The other CCIRs transition timeframes are around 20 years (Essen) and 30 years 

(South-Silesian). While these CCIRs are not necessarily representatives of all CCIRs in Phase 

3, they show that several decades are required to reach the phase of a growing low carbon 

system and occur at the smaller scale, e.g., sub-region, or city level.   

 

An explanation can be that mobilising action from the bottom-up in Carloforte and Lofoten 

may require more time (50 + years), compared to more top-down initiatives such as Essenôs 

city-wide and South-Silesianôs regional efforts. Further research is required to verify such 

assumptions.  

 

6.2.4 Phase 4: Reinforcing Low Carbon System(s) 
 

Phase 4 has the fewest number of CCIRs and consists of very specific regional contexts and is 

limited to specific sectors, that is electricity generation (Greenland) and district heating (Banja 

Luka).  

These two CCIRs show a low carbon system that has become 

the mainstream with actors and institutions reinforcing that 

system. The system is furthering its expansion, for instance 

developing new hydropower plants (Greenland) or further 

diversifying its feedstock for biomass heating. However, the 

starting point for each CCIR is different. Greenlandôs 

mainstream hydropower system was developed in a top-down 

manner by the national government in a relatively shorter time 

frame of 27 years when compared to CCIRs in the earlier Phase 

3. 

 

While most of TFs are enablers in Phase 4, there are some threats 

to the low carbon narratives. In Greenland, there are discussions 

to potentially exploit oil and uranium. However, these 

discussions were thwarted by Indigenous communities opposing  

 

 Figure 24: Phase 4  

(See Annex B for the details of Phase 4) 
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(See Annex B for the details of Phase 4) 

 

mining activities and a ban for drilling oil was placed. There were concerns that the ecosystems 

could be destroyed if radioactive minerals were mishandled. The knowledge from Indigenous 

groups on ecosystem impacts as well as their concerns were included in the decision to halt 

resource extraction. This is an example of how epistemic, recognition and procedural justice 

contributed to reinforcing the low carbon system in the region.  

 

Banja Luka energy transition in heating is seen as a tangible example rather than a ódreamô for 

Bosnia & Herzegovina. The transition was pushed forward by locals over a period of 20 years 

and further supported by the city and by private firms supplying biomass material. This 

transition was also possible because technological knowledge and exchange was developed 

with the EU and the United States. A barrier for scaling up Banja Lukaôs experience is that the 

country has a high dependency on fossil fuel in district heating and has technological barriers 

for monitoring energy flow and for energy management more generally, which leads to 

substantial distribution loss. However, the wider EU level also impacts the regionôs transition 

via the European Energy Community requirements, which include energy security, self-

sustainability, and financial security. These principals, also covering distributional justice, have 

also helped to promote the growth of biomass heating in Banja Luka. 

 

Overall, these two CCIRs have a high number of enablers and fewer barriers than CCIRs in 

Phase 3 across 2 to 3 TFs. All influencing actors and actors impacted by the transition identified 

are also enablers. This shows an increasing trend of enablers and hints on the traits to expect 

for CCIRs in Phase 5. 

6.3 Searching for future emerging patterns (Phase 5) & 

insights 
 

The Phase 5 represents a fully transformed and stabilised new state that cannot be reversed. 

While there are no CCIRs in our study that exhibit such traits, we can anticipate some trends 

in this phase considering the observed trends from Phases 1 to 4. In Phase 5, we are likely to 

see a unified mainstream narrative of the transformed systems. We will likely observe most 

enablers across all TFs and actors. There may be some barriers in some TFs but as seen in 

Phases 3 and 4, barriers are highly unlikely to occur in the form of policies in this phase 

considering that all key policy institutions will be supporting/supported by the transformed 

system. 

 

If there are some barriers, they may come from external forces at a wider scale. The stable 

region is sufficiently stable to 'repel' opposing barriers including wide-scale barriers such as 

wars and pandemics. For the region to be irreversibly transformed, the regional system must 

be stable, that is, the new system to be interlinked to the wider economic system and 

institutionalised. If we observe the timing of CCIRs in Phases 1-4, it takes a minimum of 20 

years to reach Phase 3 of the transitions. Thus, we may consider that there may between 5-10 

years for the CCIRs in Phase 4 to reach a transformed state in Phase 5 and likely 10 years or 

more for CCIRs in Phases 1-3 to reach Phase 5.  

 

This estimated timing is only based on historical trends and is subject to unanticipated changes 

which can either slow or increase the pace of transition. Such changes are not likely to be fast 
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enough to meet climate change goals for 2030, which are only 7 years away. We see how 

different regions within the same country can have very different outcomes (see Figure 16). 

For instance, strong supporting policies that reinforce the market will likely accelerate the 

transition, as seen in Lofoten (in Phase 3). Yet policies alone do not guarantee a faster transition 

Svalbard (Phase 1) also has policies phasing out coal by 2023; but its current demographic is 

changing due to the decline of seasonal workers and short-term residents from the coal mining 

sector. On the contrary, Lofotenôs transition was advocated by local communities for over a 

decade.  

 

 
 

 

Figure 25: CCIRs plotted over time and the 5 transition phases of JSETS: sub regions 

with diverging trends. 

 

Champions for change are crucial to creating visions forward for transitions. The presence of 

strong visions of a low carbon future is seen in the case of Essen, which is in Phase 3 compared 

to Duisburg in the start of Phase 2. Essenôs vision is also more coordinated at the municipal 

and community level while Duisburg insists on holding to its past coal tradition. 

 

Transitions can also be triggered in a top-down way, which may increase its pace (i.e., 

Greenlandôs transition). However, such strategies need to carefully consider diverse 

stakeholder groups. Yet including diverse stakeholders with varying interests takes time. 

Policies promoting a transformation will likely need to include groups that have been 

marginalised and impacted by the transition to prevent resistance. Whether the action is top-

down or bottom-up, there is likely a need for strong coordination to push renewable energy and 

clean energy sectors, which meaningfully includes diverse stakeholders and their knowledge 

base by institutionalising their participation in decision making processes. This leads us back 

to the need for recognition, epistemic and procedural justice as inherent conditions for JSETS. 
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7 Reflections on the JSETS framework and 

Conclusions 

The JSETS framework can be applied for analysing the transition phase of a coal and carbon 

intensive region. Characterising the CCIR (Component 1) by assessing enablers and barriers 

to verify where a CCIR is in its transition phase (Component 2), which then helps identify 

potential trends for the next transition phase (Component 3). But before applying the JSETS 

framework, empirical data must be collected (see the methodology in Section 4) and an initial 

hypothesis can be made of where the CCIR may be based according to the empirical data 

collected. The empirical data collected needs to include diverse stakeholder groups to identify 

potential opportunities aside from the mainstream technologies, institutions and actors. This 

requires an inclusive lens that is inherent in the JSETS framework and methodology. 

 

This framework is also customised to analyse the 19 CCIR case studies. More triggering factors 

may be identified if the framework is to be applied to a case study that does not follow the 

same methodology (e.g., if there is a different emphasis in the data collected). We attempted 

to apply the JSETS framework in a Mexican case study carried out by Reyes (2023) for a CCIR 

in the Baja California region (See Table 5).  

 

 
 

Table 5: Table of enablers and barriers across trigger factors and actors for Baja 

California . 

 

We were able to use the same triggering factors and actors to characterise the CCIR and based 

on this, we were able to categorise it as being in the start of Phase 1. However, there is some 

missing information on narratives and future visions since the Alternative Narrative 

Framework has not been applied in this case study. Nevertheless, we were still able to apply 

the JSETS framework with relative ease which gives us confidence that the JSETS framework 

can be useful for studying transitions at the regional level.  

 

There are some limitations to the JSETS framework as we did not codify the magnitude of 
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impact for triggering factors and actors. We measured, to a certain extent, the frequency of the 

barriers and enablers and did not code the level of significance for each. While we discussed 

the more significant barriers and enablers qualitatively, it would be useful for future research 

to include a scale that broadly considers the magnitude of the enabler or barrier. For instance, 

for each barrier identified, we could measure it with a quantitative value: -3 for high impact 

barrier, -2 medium impact barrier; and -1 for low impact barrier and symmetrical positive 

values for the enablers. The weights then could be summed and provide more detailed insights 

on how important TFs are as enablers and barriers. 

 

In conclusion, the JSETS framework has, overall, enhanced conceptualising and understanding 

of decarbonisation in CCIRs. By having built on the theories of SETPs, it has enabled to view 

transitions beyond the tipping points. It has provided an elaborate three-component analysis of 

the key characteristics of the regions, transition phases and hints for further transformations. 

Combining inductive and deductive approaches has provided opportunity to build a theoretical 

framework, which is both empirically sound yet firmly grounded in the state-of-the-art 

literature. 
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9 Annexes 

Annex A: Questions posed by the four disciplinary 

perspectives to case studies 
 

Based on an in-person meeting in Potsdam on April 27& 28th 2022, WP leads drafted key 

questions and key indicators to consider an interdisciplinary perspective to your case studies. 

These questions and indicators are to be mainly considered in the narratives (values and 

identity, policy and politics and economic potential) and in the context discussion (geography 

and migration). 

These questions and indicators were sent to case study leads to cover human geography, social 

psychology, energy transition with policy lens and economic disciplines.  

Geography & Migration (Work Package 1) 

¶ Are there any population/migration movements in the region? 

¶ If so, what are the demographics of migration by age, education, gender, rural/urban etc. 

(based on easily available secondary data)? 

¶ What is the key motivation for migration (based on the data already collected)? 

1. Geography & Migration indicators Examples 

1a. population NUTS 1, 2 & 3 here 

1b. composition of gender 

1c. education levels 

1d. age pyramid 

1e. migration patterns 

1f. life expectancy (only relevant over a 

longer time frame) 

Presentation of population and demographic data 

graph. 

 Values and Identity (Work Package 2) 

¶ What are the key identity and values dominant in the region (based on the data already 

collected)? 

¶ Has there been value and/or identity change over the course of the transition in the region? 

https://ec.europa.eu/eurostat/web/regions/data/database
https://ec.europa.eu/eurostat/web/regions/data/database


 

64 

 

D7.1 New Social Science Theory on SETPs in CCIRs Including the Overall 

Project Knowledge Integration Framework 

¶ Does identity (change) and values (change) reflect on electoral behaviour and electoral 

platforms? 

 

2. Values and identity indicators Examples 

2a. political partiesô positions 

2b. political partiesô representations 

(used as proxies for value orientations) 

A list of key governing and opposition parties. 

Description of political partiesô stances on energy 

transition. 

Share of seats of political parties (i) supporting 

pro-coal and carbon intensive energy and (ii) 

supporting any alternative pathways  (national 

government, regional government). 

Energy transition and policies (Work Package 3) 

¶ What have been the key policy interventions over the course of the case study leading to 

energy transition? (Note:  intervention can be policies, strategies, programmes and 

projects.) 

¶ Has there been specific support/lack of support of policies by political parties? 

3. Policy indicators Examples 

3a. public investments 

3b. investment support 

3c. subsidies 

3d. taxes 

3e. policy planning documents 

A list and short description of key relevant policy 

interventions and if relevant, indicate if/how the 

policies are supported/not supported by political 

parties. 

Economic Potential (Work Package 4) 

ǒ     Is there an alternative to the mainstream that is seen as economically viable? 

 

4. Qualitative indicators on economic 

opportunities 

Examples 

4a. Key stakeholdersô opinion on (new) 

economic opportunities 

Presentation of the narratives of the interviewed 

stakeholders. 
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Annex B: Detailed analysis of enablers and barriers across 

each CCIR case study  
 

Cluster 1 High carbon mainstream with no significant change 
 

Indonesia: Banten & Bali 
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Canada: Athabasca Region, Alberta 
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Italy: Sulcis  

 

 
 

Norway:  Svalbard 
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Romania: Jiu Valley 
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Phase 2: Declining mainstream and development of low carbon system(s) 

 
Spain: Balearic Islands 
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Poland: Silesia 
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Czech Republic: Moravian-Silesian Region 
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Austria: Upper Austria 

 

 
 
Germany: Duisburg 
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Bosnia and Herzegovina: Tuzla 
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Spain: Teruel 
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Greece: Megalopolis 

 

 
 

Phase 3: Growing low carbon system(s) 
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Norway: Lofoten 

 

 
 

Germany: Essen 
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Czech Republic: South-Moravian Region 

 

 
 

 

Italy: Carloforte, Island of San Pietro 
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Phase 4: Reinforcing low carbon system(s) 
 

Greenland: Denmark 

 

 
 

 

Bosnia and Herzegovina: Banja Luka 

 
  




















