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Preface

TIPPING" will provide an empirical irdepth social science understanding of fundamental
changes in sociodemographic, geographigsychological, cultural, political, and economic
patterns which give rise to Sociatological Tipping Points (SETPs), both positive and
negative in relation to socienergy regional systems. Such empirical and theoretical insights
will shed new light on te interdependencies between changes in regional-caltiwal
structures and the technological, regulatory and investre&ted requirements for embracing
(or failing to embrace) lovearbon, clearenergy and competitive development pathways in
selectedcoal and carbon intensive case stuggions (CCIRs) The overall goal is to
understand why and under which conditions a given secibgical regional system heavily
dependent on coal and carbiatensive activities may flip into a lowarbon, clean engy
development trajectory or on the contrary may fall into an opposite trajectory with all its
negative implicationsTowards this goal, maifocus of TIPPING is the participatory co
production of knowledge on the driving forces and deliberate tigpiegventiondeading to

the emergencef positive tipping points towardeanenergy transitions in European CGIR
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Executive Summary

The Del i vNew&drial&cieince Thediy on SETPs in CCIRs Including the Overall
Project Knowl edge &himsttepgeseattaiurogne trensdisopdinary sokiad
science analytical framework and a newly creatednangje theory to enhance understanding
of transtions and social ecological tipping points (SEJi coal and carbon intensive regions.

In TIPPING, tipping points have been defreds t hose rel atively small
policy imnthetvamnt oaesmoment tri ggerpramge lalcicred
processes of deliberate @uealliotgatciate sglsdregne (|
2 0 2 1h the context of the regional decarbonisation, TIPPING+ identified two bffiggping

points. Ontheonehand,ppi ng poeoiect ®rim@Angtetemt.i,ng cl ean en
but without maj or fundament al c)h aonrg gfsu lelms p o
tipping(emoiant s ngcallsoclawmgdsali nbaemavi our s,
organi sations, power arrangemeéngscaknowt edag
cultural values and identities).

Considering the <challenges of pr oyaral Ing de
definitions of tpping points, the primary purpose of the TIPPING+ project was to initiate an
open debate anchrry outsignificant empirical researchith atransdisciplinaryapproachas

well as to support policy action. Ae work of TIPPING+ has been widely utilised,
acknowledged and cited by many researchers including Eder €023), Fesenfeld et al.
(2022), Milkoreit (2023) and continues to provide support to other international research
networks such as the Earth Commission Working Group on TransformakiosT IPPING+
projectbuilds onseveral EU projects such GREENWIN, TRANSrisk andMPRESSIONS
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 waskilag. 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 framewbrBug Social Ecological Tipping
Scales(JSETS)i was devedpedvia a midrange theory approacimductively by analysing

case study data and deductively by including insights from four perspectives in human
geography, social psychology, regional setgghnical transitions, and political economigh

theaim toanalyse the potential for transformation in regidrsetheory developmergntailed

three key stepst) the development of narratives and visualisations of transition path@jays,
the analysis of case study dataittentifying factors and actors, ai¥)the development of the
transition phases for CCIRsd identification of SETP&mpirical dataweregatheredrom
nineteenn-depthregional case studiewhich appliedthe generic frameworlas well asase
studyspecific approehes and methodsaeh case study invadlg 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 firs
component further focuses on assessing triggering factors and actors over time and spatial
scalesthat 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 carbtenmsy$) 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 th€IPPING+project can classify for Phase 5 and amdgionstwo qualify
for Phase 4. Most regions fall within Phase 2 followgdPhase 1 and Phase 3.

The JSH'S framework proved to be an efficient tool for elaborating-raitge theorwhich
enhanced conceptualising and understanding of decarbonisation in CCIRs. By having built on
the theories of SETP3SETSshed light ortransitions beyond the tipping poinBy combining
inductive and deductive approachese built a theoretical framework, which is both
empirically sound yet firmly grounded in the stafethe-art literature.
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1 Introduction

National and international climate mitigationlipes 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 acutenicoal and carbemtensive regions (CCIRs) thatby 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 lemger

climate goals do not resonate with the immediate secomomic needs nor actual possibilities

for transformation observed in the actual local context (Amundsex. 2018). Moreover,

national policies do not account forndi vi dual sé preferences and
sociostructural changes occurring at local lemelre based on assumptions wideh lead to

a limited understandin@f the behaviour andhbilities to adapt or innovatat a local level

(Sarrica et al. 2018)n regional sociakcological systems, different community values, social
identities and cultural practices unfold and rivayr may noti be integrated as part of broader

climate mitigadion actions.

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

are not clearly defined and are rarely systematically analysed&amalex system(Allen et

al. 2017).There is a lack of systemic understanng of systemsd dynami ¢
CCIRs.Looking at a region as a complex system involv@ssideringmultiple geographical,

social, cultural, and political dimensions that are integral starting poiittsasfalysis. Failing

to systematically casider these multiple dimensions and perspectives can lead to the
ineffective implementation of mitigation actions and climate policies (Tabara et al. 2019, Geels

et al. 2017t various levels

Considering th@bovechallengesn regions heavily dependeni the extraction of fossil fuels

or on fossHfuel-based industries, the aim of the TIPPING + project was to generate a unique
transdisciplinary social science analytical framework to respond to the following intertwined
guestions:

T Why at one or severgboints in time CCIRs flip into fundamentally different
development trajectories and embrace low carbon, -@aargy transformations?

1 What are the actual effects of such fundamental changes on the livelihoods and the
sustainability of regionadconomies and soctakological systems?

1 How can the knowledge from the recent past about the multiple sockgical
processes leading to sudden and fundamental changes in these regions be used to
identify the most effective tipping interventions tletact lowcarbon, clearenergy
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, psychaducal, cultural, political, and economic patterns of interaction which
give rise to the emergence of Sodalological Tipping Points (SETPSs), both positive and
negative in relation to socienergy regional systems.

Such empirical and theoretical insighbhave been combined to shed new light on the
interdependencies between changes in regional sadtakal structures and the technological,

11
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regulatory and investmenglated requirements for embracing (or failing to embrace} low
carbon, clearenergy andompetitive development pathways in the selected regions.

For instance, the decision of 0l eaving foss
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 see@llogical restructuration need a

very careful examination before being qualified @ssitived (Dale et al. 2018Dale &
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 WR& dnthe state of the art of the research
on socieecological tipping points from a human geography and demography
perspectivdD1.1),asocial psychology and anthropolopggrspectivdD2.1),a public
policy and governangeerspectivgD3.1) andaneconomicgerspectivéD4.1);

2. Theidentification ofkey factors, dimensionsid indicators on SETPs in CCIR®m
the four disciplinary perspectives in (1) conducted by the W#s 1

3. Thedeskbasedvork on fourcase studies illustriaig the relevance of the selectedir
disciplinarydimensions to understand of cumulative processgsacities and socio
structural forces leading in CC¢Rhat lead to positive or negati8ETPsin regional
energy transitiononducted by the WHs4;

4. The literature reviewon the state of the adf the definition and characterisation of
regional enagy 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 creaton of a regionalenergy systems typology as a means of identifying and
analysing theemergence of SETPs in CCIRs, based on the empirical case studies
insights elaborated by the WP5.

12
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2 Multi -scale transdisciplinary perspectives on
studying low carbon transition and
transfor mations

2.1 Defining and researching sociakcological tipping
points: the TIPPING+ approach

Ti pping points are widely used and iapighar ent |
helps to attract different disciplines and practitioners tdéowever, there are multiple
understandings of TPs as they are defined and used very differentlyfdrngrdifsocial and

natural science discipline¥he notion ofSociatEcological Tipping points (SETPS) integrate

both biophysical and social interactions and feedbacks, and they entail fundamental changes in
the original M8reo8ed, SETRs rcahot tbe folly predicted, by definition,

whether or when they will occlalthough InTIPPING+ 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 defreds t hose rel atively small
policy imnthetvamnt oaesmoment tri ggerpramge lalcicred
processes of deliberate @eueetfi takti sgsceamng@ge” |
2 0 2 b the context of the regional decarbonisation, TIPPING+ identified two types of tipping

points. Ontheonehand,ppi ng poeiect ®rimAng ttemt.i,ng cl ean en
but without ma jnagre sf u md gpnoewetra | s t ¢jhuap rsuyfsatdelnosr  w

tipping(lemoiant s ngcallsocltamges i n i ndi vidual
organi sations, power arrangemeéngscaknowt edag
cultural viatiues) and ident

Therefore, and as represented in Fiogmeaertss 1 a
or thresholds in which, due to previous del:.
additional action or -aalsorguipctailv es yesvteenmi tfo w aprsc
trajectory: eermer gyt dovesaricdkdrtacllo@an or towar ds

systembés basin ofudltesgstemer maPsonhowhndboth
p r o c epsosesssoccyrs as result of the building of prior transformative conditions and
capacities for systemic change.

13
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Figure2: Sectoral tipping point as trajectory discontinuity. Source: Mew Lillistam (2020)
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- O

Positive
Tipping Point
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Figure3:Ful | systembés tipping point, asSoacemovVve
Tabara (2024)

An important tenet within TIPPING+ that focused on exploring the role of social science in
tipping points, has been to underline tact that SETPs occurs as complex phenomena derived
from socieeconomic, political and cultural intertwined dynamics. These have to do with
demographic and human geographical factors (WP1), gsgichological and community
factors (WP2), the role of plib 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 8u mi n g sy sendpomréequdibriai @d far instance, justice systems are
never in equilibrium. This was represented in Figure 3.

14
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Economic,
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distributional
factors

Demographic Social,
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geographical + community
Factors Factors

Public
policies +
governance
Factors

Figure4: 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 iachadltiple 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 sociallgnagmnd 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 tergy 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 oteynic positive tipping pointsan benefit

from a perspective that looks at leasthaiee critical moments or stagestheir development
Firstly, the building of the transformative conditions and capacities for systemic change that
eventually may inducéhe emergence of a desirable future. Secondly, the moment in which,
provided a critical window of opportunity for transformatiarsensitive intervention (Farmer

et al. 2019) oevent may provoke the tipping of the system. Third, the passage of tha syste
towards a new trajectory (sectoral tipping) or towards new basins of attraction (systemic
tipping) also provoking different kinds of effects on athgstemsThis complex phenomenon

can be represented in a simplified form in Figure 4

15
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2. TIPPING POINT

A tipping event may suddenly precipitate a tipping
point in the system dynamics as a result of the
accumulation and interaction of multiple social and
hiophysical forces. Some of these may be deliberate —
such as new individuaf patterns of behaviour derived
from new ethics, or new capacities enabled by policy
interventions- while others may be unexpected and
away from human control and bounded social action. =

New SE -'-:‘:I:.::T:'.-,-.
system \ .
conditions

New SE
system

Original basins of attraction

social-ecological system
conditions

-
I L

1. BUILDING FORCES OF CHANGE
Underlying forces and changing system conditions
build up in the original system, due to endogenous
and exogenous pressures. These can result from
cultural processes (e.g., new narratives, new
values, new identities, new information and
knowledge systems, ...}, or structural changes (e.g.
growing inequality, social exclusion or
environmental change).

“SE-
/ tipping:
1 point

Effects on other SE systems

3. RECONFIGURATION

At one moment in time, new systems’ structures,
configurations and dynamics emerge from the tipping
paint. Some of these new structures and effects may be
desirable, positive and / or emerging from deliberate
interventions, while others may not be so. Some of
these new structures will prosper, create new
opportunity spaces, merge with other structures and
evolve, while others will disappear (and the societies
living in them too). Some of these transformations may
also affect other social-ecological systems.

Figure5: Dynamics of Social Ecological Tipping Points (SETPshn a systemic tipping
and ina given moment in timéipping events accelerate underlying forces of change in
an original sociakcological system, leading to the reconfigurationthecemergence of

new
(2021b).

systemsé®6

f or ms

and dynamiSeuse: Wabarah i n

Moreover, he governance of positive tipping poing&htails identifying four types of
phenomena: (1) the social, political and econocaictexts 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 dymac 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 ecetrantioce

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 depenent 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 contdg, 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
consideed Thesemustdo not only the technology innovations, but also with other more
intangible, cultural, and perceptual dimensions (see Sarrica et all8pGhat affectthe
willingness and the capacity of different stakeholders to engage actively in traatber
governance processes. Harmonised policies need to consider these cultural, identity and
inequality perception issuésfoster the potential of local populations to contribute to systemic
change in their own terms, which may eventually be expreasadre 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 (Co&t al. in press), underlined the crueile 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 andl&stog sustainable outcomeBhe

demolition in May 2022 of the last coolingwter of the coafired 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 blem. 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

al so urged the need to accel er at eio-econbmicl | reg
structure whose agents of change, content and new regional identity are not yet well defined.

In this regard HerrfahrdtPahle et al(2020), hypothesized that sogiolitical shocks may

increase opportunities for transformation and argued résgarch needs to focus on the
required capacities to steer such potential tipping point situations towards the desired outcomes
(see also Holscher & Frantzeskaki 2020). A positive tipping could then also be understood as

the moment in which the opportiyspace for sustainability transformations actually expands,

while a negative one would substantialigrrowi t . Hence, regi onal syst
not just follow a linear process of reorienting one single system trajectory towards another of

the sam system (e.g., following ashape), 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, val
equitable and osustainableFigure5 representd hi s oO6transf or mati ve mo
tipping point - either positive or negativewould modify the opportunity space of
transformative futures. Such a situation could result in new modes of regiopgad nt s 6
interaction as well as altered degrees of freedom available within that system to access
alternative resources or sources of income.
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Figure 6: Transformationsé space and tipping points.Tipping points may alter the
opportunity space for sustainability transformations. e.g., expanding it if positive, or
shrinking it if negativeas well as how agents define their own identities in relation to
other agents and the futu(&ource: Tabara).

Therefore, after the tippingvent, 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 ety appe
in a more fragmented and strategic but also potentially networked way. There no longer might
be one single and platmsed identity formed around one single industry with one unifying
heavy infrastructure. But else, a more dynamic set of project igsnfit 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 thogents 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 ofgutpjing

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 relationshgibnicity,and youth inclugn 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 fddre a mu c h broader
transformations in terms of redistributions of rights, habeséfits,and responsibilities. And

even more difficult challenge is to place these European regional decarbonisation processes in
the broader context of global enviraental challenges and risks. These include the need to
avoid trespassing Planetary Boundartbss 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
intergenerabnal, intragenerational as well as insgrecies dimensions of justice (Gupta et al.
2023, Gupta et aR021).

Moreover, the TIPPING+ project did not ordgntributeto 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 processesalent i fying and O6di scoveringo
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 argiing thatthediscovery and enactment of positive SETPs requires considering

PO S

multiple ontological, epistemological and normative questions that affect how researchers and
change agents define, approach and assess their systems of referelficei(e6).

RESEARCHER’S REFLECTION
AND (RE)POSITIONING ON
ONTOLOGIES,
EPISTEMOLOGIES AND
NORMATIVE STANCES

ONTOLOGIES EPISTEMOLOGIES: NORMATIVE STANCES:
e.g., What are the time, e.g., Shall we take an emic or e.g. How, which and for what
spatial and social-ecological etic approach to study STEPs? purpose will values and
scales and the key Which methods and tools and normative positions be used to
components, dynamics of our indicators will we use? Should assess or support the
system of reference?... we consider other alternative transformative and sustainability
epistemologies?... effects of SETPs? ...
W

conditions, trends and capacities have led / could lead to deep

systems? What are the cross-scale, cross-systems interactions?

CHARACTERISING STRUCTURAL CHANGE:
Using both structural analyses, map out: e.g. What changing

structural change? At what scale, rate of change or in what

What enduring effects did they have? And for whom? ...

h 4

Using both structural analyses and normative criteria, map out:

emergence positive structural change? At what scale or in what

IDENTIFYING, ASSESSING AND ENABLING POSITIVE TIPPING
INTERVENTIONS

e.g.: what interventions could lead to faccelerate the

system? What effects could they have? What transformative
capacities and conditions need to be enabled? ...

Figure 7. A methodology for the research of sociaécological tipping points. The
characterisation and enactment of positive tipping points depende s e ar c her s 6
that in turns dependn critical ontological methodological and normative questions.
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To conclude, the TIPPING+ did not attempt t
points in fast decarbonisation processes fimahdefinition of socialecological tipping points

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

an open debaté whilst providing some seminal examples of empirical researon an

extremely difficut 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
acknowledgedy 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 Deweloping 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 dransdisciplinary processthat considers: 1) differenhodes of

thought (Ai ntuitive modeo from pr afomscientistn r s, ar
diversedisciplines 3) multiple perspectivesand interests from diverse stakeholders, 4) a

systems understandingand 5) diferentculture considerationsacross 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 saildy. d@ar empirical

data revealed that there was no evidence of SETPs in the 19 CCIRs, a result which supports
existing studies that claim that theseurrently nodocumentegmpirical evidence c38ETPs
(Milkoreit, 2018.

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

a new social t Hustboyi of Ecbdogecahn #AiJBHISng Sc.
acknowledges that transformations need to meaningfully congidéce as part of the

processes of changelSETS also emphasises that incrementaloamddical changes can

happenn at smaller scales social systems which then can impact ecological systemeis

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

reinforce thessociatecologicalchanges. The cumulative effects of incremental and/or radical
changes at smaller scale$ social and/or ecological changesn potentially lead to
transformations at a regional, national andjobal scale.

We present three components to studying JSE]
identifying triggering factors and actors across time and space scales with a justice lens; 2)
identifying where the CCIR is in the transition pra$&ased on its characterisation; and 3)
searching for future patterns and insights fordfarmativeJSETS.

1 Knowledgantegration in transdisciplinary processes refers to modes of thought,-jatismiplinary (related to humanities,
natural and social sciences), perspectives/interests, systems, and cultures (Scholz & Steiner, 2015)
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The next section draws omultiple streams ofliterature to explore how we can view
transformations anttansitionsfrom (inter)disciplinary persgctives Combining the various
streams of literaturkelpedusto inform the development of the transition phases in JSETS for
our analysis.

2.3 Multidisciplinary ~ perspectives to  understand
transformations and transition phases

This section providefsights from human geography, social psychology, regional social
technical, and political econonperspective®n thephases of low carbon transitioasd on
thejustice componerdf the transitions. These transition phases can help us to detect changes
that eventually lead to transformat@ETPsor 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; Tabara et al.,
2018). According to these frameworks, a see@blogical system such asCCIR may go
through a series of events whose effects accumulate and, at some point or points in time, the
SETPs, cause changesome elements of the system (Moore et al., 2014; Tabara et al., 2018).

The study of transitions, transition phagesnsbrmationsaswell as the very notion of tipping
points (TPs) are grounded in complex systems th&drich in turn builds on general systems
theory @shby, 1957; Holland et al 1963; Bertalanffy, 1968 Theseconceptsare adopted by
many disciplinary theoretical perspectives such as economicss;techitical system theies
(STS), socieecological systems thaes (SES), resilience theory and others.

Our starting point for understanding transitiénthe timing andphasesf transitions in coal
and carborintensive regions is based on STS and SES theories.

The SES thedestry to explain how a system changes by considering the environment, society,
and economies as fundamental parts of the system. IrtlgBfes transformation happens

when aTP is reached (Wesselink, Fritsch, and Paavola, 2@@)ding on SES, resilience
scholars see the transition as a subset of a larger transformation (HefP@hledet al., 2020).

The STS thedesstudy systemic change oransitionsandsee 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 a 2020).Rotmans et al. (2001) advanc#ee thinking behind social
technical transition, distinguishing between predevelopment, accelerationoftakeand
stabilization phases of soeiechnical 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), theHlinearity (thresholds and
tipping points in disruptive innovatisnand events), and multiple phases of transitions
(Loorbach, Frantzeskaki & Avelino, 201 Table 1 synthesizes the transitgimsesccording

to the STS and SES perspectives.
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Sociotechnical transition phases Socioecological transition phases
Predevelopment Pretransformation
Acceleration Preparation
Take off Navigation
Stabilization Institutionalization

Tablel: Synopsis of transition phases in Socitechnical and Socieecological
approaches

Thesetwo perspectivesnvolve different anglesand entry points totackle sustainability
transitions: e.g., the conservation of natural capital and ecosystem services for the socio
ecological perspective, and the deployment and diffusion of technological innevitidhe
sociatechnical perspective. The two have diverse intellectual roots. The-esmlmyical
perspective implies adopting a dominant environmental perspective and focus oartatunan
coupled systems (i.e., the environmeatiety relationship) gunded in sustainability science

and environmental studies focusing on environmental assessment, environmental policy, and
sustainability governanceThe societechnical perspective implies a management and
engineering perspective focusing on huaechnobgy coupled systems (i.e., technolegy
society relationship), grounded in innovation research, science and technology studies and
evolutionary economicd.orbach et al., 201 Barile & Saviang2018.

While the socigechnical perspective has a nareswiocus and a selective bias toward
technological innovations and the transition of sdehnical systems providing goods and
services to society (i.e., food, water, energy, wasite)socieecological perspective addresses
sustainability transformationsitlt a wholesystem gaze. Here, transformation refers to the
creation of fundamentally new systems of hureamironmental interactions and feedbacks
(Walker et al., 2004), thus involving the change of multiple elements of-soological
systems such as s, behavioursand institutions at multiple levels (Moore et al., 2014).

2.3.1Human GeographyPerspective
Human Geography onTransition Phases

Human geography perspective on transitiomswd on the resilience framework by Gunderson

and Holling (2002)according to whichransitionphase®ccur between the four system states

of the adaptive cycle (Figure 1). Thestates ard) exploitation 2) conservation3) release

and4) reorganization In this framework, transitiophases may be conceptualised as well as a

tipping point. Transitop hases may first be i dentified bet
|l oopd of the adaptive <cycl e. Aafdt censervdtibne s | 0\
potential is released allowing for a transition into the more rapid plaseslease and
reorganization. In thse rapid transition phass, the system might return into the same
recognisable o6front | oo p 6or ibray Buxdanewotallyt sdtéri o n  a
characteristics andntera different adaptive cycle altogether. Ire thater the system can be

said to have passed a tipping point into a fundamentally new system.
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conserva ﬁo’)

potential

connectedness
Figure8: The adaptivecycle(Gunderson and Holling 2002, figru21, 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 instancethe drop in coal prices represents a release of a consefphtiea coal economy

that causes a reorganization of policies, actors, and financing instruments that could tip the
system into a fundamentally new pastal domain of attraction; or the CCIRagnreturn 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 systerseparately. Theocialsystem may have shifted fundaméigtanto 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 mali$ir@nders 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 onJustice

The most applied Humane@graphy concept of a region is the formal reg®iiespie, 2014),

which tends to acknowledge only dominant characteristics of a region, for example, one
culture, languagecustoms, identity, etc. (Kitchin and Thrift, 2009). dovernance, 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 paoticipht
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 indussrghould 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
intersive 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 populationshéfuconcepts 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 carmte the social systerfurther focus
is needed to understartie regional transitionsrom a societal behavioural len$his
perspective can be provided by analysing transtiwsith a social psychology lens the
following section.

2.3.2SocialPsychologyPerspective

Social Psychology odransition Phases

As we have seen above, both SES and STS theories have identified general patterns of how
transitions unfold over time. Both theories incliida a more or less explicit wdyreferences

to psyhological 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 andtimsst at

multiple levels (Moore et al., 2014).

In this regard, through a close comparison, it is possible to schematize somghbasmof

change as defined by scholars such as Olsson et al. (2014) and Moore et al. (2014), which relate
as much to indidual 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/pretransformation 2) preparing for change 3) navigating the
transformation and 4)institutionalizing and building the resilience of the new trajectory

1) The first phasencludesperturbations, pressures, or crisashich emerge internally or as
exogenous forces, and which serve as an opportunity for destaptti@rdominant 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 differdisicourses acquire, and in the overall
attempt made by offtream 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 pkarhe introduction of new norms or
the enactment of communicative campaigns aiming at introducing new beliefs or at
propagating polemic representations.

2) Thepreparationphase, which includes all the individual and collective processes aimed at
making €nse of thesituation andnay 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 thimsyphase is characterized by the actual
elaboration of new representation and eventually in the polyphasic presence of multiple
and incolerent representations and practices. The discrepancy between perceived and
observed change is a crucial element here, especially to move from a transformation in
behaviourgowards an actual process of learning and elaboration of signifieaatiours
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4) Finally, the institutionalization of the new trajectoryphase is characterized by
routinization, strengthening crassale relationships, and stabilization. At the individual
level this would be noticed by the emergence of new habits. From the socia¢négiies
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, @whitie societal
level implies to reach a new basin of attraction and to actively maintain it. It could include

t he i nstitutionali zati on of SO0 call ed st

meaning which are aimed at and promoting the legitimaicya political and social
structure), the active management of the identity space (i.e. the ensemble of groups and
identities that coexist within a society)
the material, institutional and technologicaéansused by the state) (Leone & Sarrica,
2017; Liu, Onar, & Woodward, 2014).

Social Psychology ordustice

Aspects of justice can be included in a situated analysis within case studies, which can include
investigating what the preconditions are for de@ breakthroughs on the transition front, and

if and which breakthroughs ataking placein practice A just transitionin practice should
involve local communities and expand thagency Thiscan 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. R0A§)ng a

social psychology approacthus sees locdével agency, the ability ofomrmunities to
participate in decisicimaking processes takingace at regional, national and community
scales, as pivotal elements of a just energy transition.

Regional Soop-Technical Perspective on Transition Phases

In the soad-technical perspectiveggional tansitions are considered as historically contingent
processes going through differgpitases Several authors have depicted thpeasesand
described them in rather stylized patteffisere are usually three to four stages preseritgd:
initiation or emergencemarked by experimentation and niein@ovation,2) early adoption
and pioneering 3) expansion and diffusigpnwhere technologies become mainstream
(reconfiguration in Geel& Schot 2007) and4) consolidation andstabilization comprising
standardization processes (ChlelaMattes 2020; Geels, Hekker& Jacobsson2008;
Rotmans, Kemi& van Asselt2001).

However, that such a linear progression along stembnical changeo not necessarilfits

the socieeconanic transition iNnCCIRs For example,tte close or phasgown 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 deafite the dominaing
processes over a long periadd beaccompanied by economic diversification, local capacity
building and education measare

Moreover,the view of60 p h awddsbé ovesimplified and not capture the full breath of
transition dynamics in @CIR. Hence by adding the policy perspective to the setEchnical
perspectiveand building on the empirical cas&g find that regional transitiorfsllow more
detailed processes along the followpitases
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1) Shockriggered by the coal price crigigpping event)

2) Avoidcollapseof the systenmn place(e.g.,interventions to stop further mine closures on
basis of national energy security and social pdlicgal laws)

3) Grasping for salvatiothroughinterventions (e.gan introduction of coal sulaBes);

4) Denial of looming end(e.g., the coakector receives continuous support and only sees
incremental reduction of subsid)es

5) Loss of public legitimacfe.g.,ul t i mat e breakup of ficogl coal

6) Acceptancée.g.,of the end of coal miningvisioning of and pursuing new opportunities
(possible ipping interventionk

However, regional transitions (such as the coal pbageare embedded in multiple dynamics

at local, regional, and national levélence, these phases may have manifested at different

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

studies show that theansformation processese still ongoing, and regiosve not entered

a stabilistion phase yetln addition, our empirical worlsuggests that it is important to
terminate the old paradigm (eg.i t h a fAfi nal dat eo)teebeaableton of f i
mobilize thecapacitiesand focuson the new (e.gvisioning of new futuredr theregion.

Regional Soad-Technical Perspective onustice

One of the main criticisms of the sodechnical perspective it addressing sociecological
or distribution systems (e.mequality, poverty, work conditions) arttie inattention to is&s
of power, justice and pluralityR@pke, 2016Munro, 2019)More recent researdh bridging
the sociotechnical perspectiveand the justice aspects of regional energy transitiamsl
distributional consequences of sustainability transitiGrenkins, $vacool & McCauley,
2018; Sareen & Haarstad,2088) so | inking it to &éjust transi

Such research engages with the two main two frameworks for thinking on energy justice and
defining it as a concepthe three central tenets of the energy jusiiteoduced by McCauley

et al. (2013)i distribution, procedural and recognition justiceand applied throughout the
energy system arttie eight core principledeveloped by Sovacool et al. (2016): availability,
affordability, due process, transparency awcdoantability, sustainability,intragenerational
equity, intergenerational equity and responsibility.

The st transitionperspectiveis embedded in the wider energy and environmental justice
discourse emphasising the conditions and challenges for anf@iequitable transformation

(Heffron and McCauley 2017; LaBelle 2017; McCauley and Heffron 2018; Schlosberg 2007;
Sovacool et al . 2017) . Simplified, 0j ust t
environmentallabour,and social justice frames drawing on different perspectives highlighting
sociceconomic 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; L-&hitt, 2023), little is known

about the gender impacts of CCIRs transitidnsan extensive review of liteae oncoal

phaseouts, Walk et al. (2021jound that past coal phasets meant both opportunities (e.g.,
increased labour market participation) and challenges for women (e.g., difficulties to gain
access to union structures). However, their revéhow that the impact of sustainability
transitions on womenoresedrchades remains | argely
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2.3.3Policy, Governance andEconomicsPerspective

Policy, Governance and Economics on Transition Phases

The main processes of change in the economic realmractusal and technological change.

At the macreeconomic 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 structaragech

can be captured by econometric analysis that characterize the evolution of the relationship
between these aggregates across regions or across time.

At the micreeconomic level, structural and technological change can be captured by the
evolution of poduction networks (i.e., inpdutput 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, ggregate econometric results abstract away from substantial
heterogeneitie®undat the local level and thesultinggrouping of regions can be unintuitive
andimperfect.The empirical work on regional casawed usto complement this aggregate
perspetive and to identify micréevel dynamics and processes that substantiate structural
change at the macro levaahd define the followingransitionsphases

1) Awareness raising

2) Emergencemarked by experimentation, innovation in the laboratory, and deratinstr
in the field, to produce technologies and system architectures (Geety

3) Early adoption (pretipping point) technologies go from the laboratory to limited
commercial applicatign

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

5) Stabilisation(past the tipping pointnew technologies, systems, and behaviours are both
standardised and insulated from rebound effects and backsliding (Andé&rsen
Gulbrandsen2020).

Policy, Governanceand Economics onJustice

In the socieeconomic realm, justice is strongly associated with inequality or more broadly
with the distributional consequences of policiesthis context, justice can be understood
firstly as a trigger, then a process and finallypatcome.

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 implementatitie (e.g.
Yellow Vest movement in France). Just transition policies 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 theroe@onomic level by other components (e.g.
fostering the shift to a service economy and the concurrent increase in labour demand) are thus
crucial for gjusttransition.

The Just Transition Fund is another example of an EU initiative that supportshand t

accumulation of new development sources replacing the older ortas. dilscourse, justice
appears in various contexts (energy justice, just transition, just energy transition, coal
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transition, sustainable transition). Still, the discussion abouthieapolicy and local level is

not as vigorous as in academic studies. Moreover, this term probably loses its explanatory
power because of the discretionary interpretation ofjtleiced and §ust transitioi® phrases

by very different stakeholders (greRiGOs, administration, trade unions). Interestingly, trade
unions use the category of justice in termsagmopolitan justic@nsecure and lovpaid jobs

in the Global South instead of wqlaid and decent jobs in EuropEhvironmental movements

use thecategory ofestorative justic§to compensate for damages) amigtrgenerationabnd
procedural justicgto engage all interested sides).

However, a holistic conceptual framework for analysing regions regarding energy transition
and justice is still msing. Thus, we attempt to bring in different disciplinary perspective on
understanding transitions and how they (begin to) approach aspects oftjustioem us on
developing a new social theory (see Table 2).

Perspectives | Transition stages Justice components
1. Human | 1. Exploitation - Communities affected negatively |
geography [ 2. Conservation the decline of CCIRs shall be
perspective | 3. Release and reorganisation compensated for their losses
on transition | 4. Retain the same characteris{ - Intergenerational justice, especia
(Gunderson and Holling 2002) to those negatively affected by cc
and carbon intensive industries todg
2. Social | 1.Perturbations/crises - Locallevel agency, the ability d
psychology | 2. Preparation phase communities to participate in decisig
perspective | 3. Navigation phase making processes taking place
on 4. Institutionalising (Sarrica et ,d regional, national and communi
transitions | 2023 scales, as pivotal elemeant
3. Regional | 1. Shock - Just Transition of thevorkforce and
perspective | 2. Avoid collapse the creation of decent work and qua
on soco- 3. Grasping for salvation jobs
technical | 4. Denial - The social and economic transition
transition 5. Loss of public legitimacy a coaldependent region requir
6. Acceptance structural changes in the region
7. Visioning of and pursuing ne| allow for the emergence of ne
opportunities (Mey2023 economic activities

- Just transition is gendered wiskrong
focus on men ICCIRs,buttransitions
affect women differently than men

4. Political | 1.Awareness raising - Justice strongly associated witl
economy | 2. Emergence inequality and the distribution
perspective | 3. Early adoption consequences of policies.
on 4. Diffusion

transitions | 5. Stabilisation (MandeR022

Table2: 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 recéBREENVIN, TRANSrisk and IMPRESSIONS In both

projects the exploration of transformative visions and narratives played alkegsrd was
assumed that del i berate systemsod6 transf or ma
alternative ways of framing soclitical, biophysical and economic realities. Such
assumption was also based on a long tradition of previous EU regeajects developing

transition management processes, such a8h€ElSSE and ADAM projects. In these, for

instance, a foustep methodology of scoping, visioning, experimenting, and learning was
developed in thé&orm of a transformative Policy Appraisal Framework (PAF) aimed to dealing

with climate challenge@/Neaveret al.,2006) and from which, in turn the idea bftegrated

Climate Governancemerged with the explicit gopal ®upport agentso tran
sustainable developmefitabara2011):

Scoping

Visioning

Evaluating Exploring

Figure9: The Policy Appraisal Framework from the ADAM project . Source: Weaver et
al., 2006

With these visioning ideas in mins, in the case GREEIN|, a global dialogue was carried

bringing in empirical cases of strategies at different levels of atidmgeret al, 2018)(from
micro-solutions to macr@conomic alternatives) in different domains such as coastal
adaptation, urban transformations and energy poverty alleviation. The aim being to identify a
broad shared vision on &6dwhich woirddl ovMe evanrt dr
at the same time would be based on the lessons learned from the empirical study of feasible
and tested options that could have both stesrh positive effects on sustainable ways of

wealth creation as well as on climate adaptationiggation.
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In the case of IMPRESSIONS, the challenge was how to address the prospect of a world
committed to higkend climate scenarios, those that go beyond th&ZC global warming,

and what kinds of alternative pathways, governance structures tagaied assessment
interfaces would be needed to avoid the most outcomes of such futures. Assuming that
conventional solutions would not be enough to addressdrighclimate change, a central
concern was the need for develop sciepokcy systemic appr@xhes to accelerate positive
change. This eventually led to proposinghecklistfor transdisciplinary researchers to move
towardsTransformative Climat&ciencgTabaraet al.,2018.

And relatedly, the idea of positive tipping points emergecddiknowledging the fact that in
complex sociakcological 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 fuigsrcould be fully known beforehand until explicit and
situated transformative capacities aimed at developing such solutions are impleiented

the focus then moved towards a perspective focused capacities and again, of those capacities
to supporfTrandormative ClimatesovernancéHdlscher& Frantzeskaki, 2020)

/%/

VISION
%
Z
0// o %
Solutions & VA Capacities

pathways

V

Figurel0: Transformative Solutions as Emergent Outcomes of Transformative
Capacities Derived from Alternative Visions of SociaEcological Systems

Moreover, it was argued that the acceleration of deliberate transformations towards more
sustainable development pathways would requireamhbinations of multiple systems of
solutionssynergising multiple wins and positive at different scales of aetol thus moving

from additive to multiplicative strategies:
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; Global social-
Global systems Stop CrgaFe a fa.|r logical
transformations unsustainable global citizenship and ecologica
global trade of Governance system systems
natural resources restoration
Develop
Full local and
implementation cncular
of the polluters’ economies - stop global
pay principle in all : G
EU policies Successful fossil fl_JeI Stop military
Organisational green (::;ra:r?::e spending and
transformations Strict Corporate :us'n‘esstes B epn tives) redirect it to
social Ominate SDG funding
Responsibility Move towards
fade mandatory conservation
Ensure global
agriculture £ Phase out
y education and .
City and ber Faowiidae fossil-fuel
Allo regional Eliminate ps stariis forg based private
SEOW carbon taxes Short Lived YSRemsig mobility
wndespr.Ead Climate sustainability
teleworking to Ensure healthy Pollutants
redu'ce‘GHG / non-polluted
Individual SISO cities Individual
transformations o educe carbon
Changes in unnecessary trading
diet (e.g., mobility
no meat)
Short-term Mid-term Long-term
transformations transformations transformations
(e.g. 1-100 days) (e.g. 5-20 years) (2-10 generations)

Figurell: A Landscape of Transformative SolutionsSource: Impressions Projéct

And therefore, an important aspect of the definition of tipping points in seca@bgical
systems according to the IMPRESSIONS project was that a tipping point would lead to a
fundamentally different configurations of the original so€eblogical system@ abaraet al.,

2018)

2 http://www.highendsolutions.eu/page/transformative Solutions
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pathways ‘ I

ORIGINAL SYSTEM
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Current Opinion in Environmental Sustainability

Figure 12 Tipping Points Focusing asEmerging Outcomes ofTransformative Visions,
Capacities andSystems ofSolutions Eventually Changing Original System Conditions.

Source Tabara et al2018

Lastbut not least, the TIPPING+ project was also inspired by decades of interactions with the
Transformations Community, and the TIPPING+ projectconvened thelnternational
Conference Tansformations 2021 onlifedue t o t he pandemi c)

Ti pping Points in an Uncertai

n

Wo r |

do.

preci
An

community has been how to connect transformative chaigedividual, organisational (e,g.

at business levels) with large systemic ones. And specialfjgrdingthe 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 socidtahsformationgFazy et al, 2020).
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H2 innovations disrupt existing
systems and help new H3

H2 innovations can be

3l captured by the old system,
i—g reinforcing the status quo innovations emerge
g FET Ry 3" HORIZON
= . ' ., H2+
i

15t HORIZON H2- .

The future system is
dominated by what were
previously viewed as radical

2"d HORIZON

H1 innovations are used

to retain the status quo
innovations in the old system

Pockets of the future exist in the present as
radical transformative H3 innovations Some of the old ways of doing things are essential for the

viability of the future system and need to be retained

Present System Transition Zone Future System Time

Figure 13 The Tree Horizons Methodology Applied by the Transformations
Community to Explore Alternative Configurations of Knowledge Systems to
AddressGlobal Challengessuch asClimate 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 TIPPINSBgject 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 gooek analysis of several case
studies in TRANSrisKTransitions pathways and risk analysis for climate change mitigation
and adaption strategies, Grant agreensd2260). This conceptual framework is Alternative
Pathways Framework (Lieu et al., 2020), which searches for different transitions pathways,
wasapplied across all case studies in TIPPING+. We describe this framing in further detail in

the next section 4, Methods.

PAST HISTORY PRESENT FUTUREVISION

1. "Mainstream narratives"

i} Dominant technology: oil sands open
pit mining

ii) Dominant stakeholders (SH) &
institutions & ideologies:

+ Econemic institutions: energy companies 3. "Transformative-stream narrative"

as major revenue generator in the i) Low carbon technologies: are now the mainstream
province energy system
* Sacial-political institution: right-winged ii) Transformative SH, institutions & ideologies
political parties supporting old boys club R i X
. * Economic: business model of decentralised energy
* Ideclogy: settler's colonial view of a
—————————— > generation and prosumers
capitalist, resource exploitation culture e deol I e | bon devel
. . —_—- = |deology: climate justice for a low carbon development
iii) Policies: subsidies/tax breaks for oil - . 9 J P
- trajectory
sands —-—— AL AL .
P } Y g g g iii) Policies: Inclusion of diverse (gender) perspectives in
- - P the new norm and low carbon technologies supported by
- 2. "Off-stream narratives" policies and institutions f

-
i) Off-stream technology: bio-energy
i) Off-stream SH, institutions & ideologies /\/\/\/_\
* Economicins ons: yersinthe and
L (

iii) Policies

Figure143: Alternative Pathways Framework on narrative developmentSource
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 ithe TIPPING+consortium Each case study involved stakeholdrgagement

(See D5.2 for further case study details) and applied generic framework and case study
structure based on tlieur disciplinaryperspectivepresented in Section 2.

Thus the midrange theory was developed across three steps in the TIPPIN{eetghat
includes: 1) the development of narratives and visualisations of transition pathwdays; 2)
analyss of case study data for triggering factors and actors; aride3jevelopnent ofthe
transition phases for our CCIRs.

4.1 Developing Narrative and vsualisations of transition
pathways

4.1.1Narrative Development

Each case study applied the Alternative Pathways Framework for narra@vesication

(Lieu et al., 202Q)process in whichve first identifieda t r ansi ti on O0basel i
mainstream narrative. We then made an explicit effort to identify alternative pathways (on
stream and offtrean) considering more diverse stakeholder perspextiee 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 narratigesnobgies,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 identied the enabihg policy environment that hggomoted the high carbon energy
technologies central to the energy mainstream system. This energy system includes the
mainstream energy technology value chain, the workforce, other stakehataknsstitutions

as well aghepolicies that support the ggsn.

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 potentiathtéea transformation.

The on-stream pathwayc an promote new | ow carbon technt
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 migtitde 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 regeisome 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 pathwayrefers to alternative perspectives that depart from the mainstream
persgective 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 econanuypolitics. Their
narratives can challenge the very power dynamics of the mainstreamveareatd narrators.
Policies within the offstream pathway promote legarbon innovations in a space separate
from mainstream technologies. Policies help to create protective spaces foarlmm
technologies, which exist outside the mainstream energgrsystor 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 oftstream pathway of§tream stakesiders may bring in new values and norms that
challenge the mainstream power dynamics and (social) norms. Téieezin perspectives are
viewed as distinct perspectives that do not reinforce the mainstream pathway.

Based on the alternative narrative® wentify those that have potential for transformative
changesA transformative pathwg involves a radical technological, social and/or policy
change and the representation of diverse stakeholders and their perspectives that challenges the
CCIRs mainstram pathwaystheir 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 oand/or offstream pathways leading to a future where different
stakehallers are part of the decisiomaking 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-t@asbon energy. The transformation processgha

the power dynamics of the previous mainstream pathway and includes groups previously
marginalized. Transformative pathways also consider broadening the discussion of justice.

4.1.2Visualisation of narratives

Once all case studies drafted their case study narratives, we developed a visualisation diagram
template for all case studies. The visualisatimtess haseenused taligest the core elements
driving the narr at ithatass(@otendlly)rleading to @ declimoof thke e a s i
current mainstream regime and to identify trajectories that are in transition and/or could lead

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

case studies with these visgaliions. 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 Fige

Indicatona)

tar socio-iechnical Stabilization

Gévologmonl e ——
Accalaration

Fredewalopment Take-off

Tima

Figurel4: Socictechnical transition phasesExtractedfrom Rotmans, 2®influencedby
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the Scurve diffusion ofinnovation Becker & Speltz, s. &3. 1983

If a transition is envisioned, case stugamswere asked to approximate the speed thied
phase of the transition. For instance, a curve showsiteeper upward direction would indicate
an acceleration of a transition. We also encouraged casetstudgto illustrate the decline of
the mainstream, if applicable, with a downward curve trend.

The visualisatiosillustrate in grapHike formthee sear cher s i nterpretat
direction and understanding of the contd4breover theyillustrate the relative importance of

the mainstream sector (coal and carbon intensive sector) to include alternative narratives
(renewable energy/ lowarbon 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.edownward,or upward trend) of the potential outgoing sector (coal and
carbon intensive region) and incoming dynamics (alternative narratives).

After collecting all case studyisualisationswe discovered three clusters showing similar
traits (see Figur8). We ten clustered these case studies according to their similar trait: 1)
no significant change; 2) estream growtkphasing of coal; 3) RET growth + diversification.

Cluster 1: no (significant) decline of mainstream

am Narrative of Indonesia  ries

e % ndonesia Narratives in Electncity Sector ndonesia Narratives in Cooking Fue
1

2
;,
&

—-—

Figurel5: Case study narrativesvisualisations of Cluster 1
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Cluster 2 "On Stream Growth (Phasing Out Coal)
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Figurel6: Case study narratives visualisations of Cluster 2

Cluster 3: RET growth + economy diversification
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Figurel67: Case study narratives visualisations of Cluster 3
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4.2 Analysing case study data for triggering factors and
actorsacross scales

After clustering the visualisatisnwe 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 théour disciplinary perspectivesrom which case studies answered core
guestionscoveringhuman geography, psychology, regional setgahnical transitions, and
political economy via posinguestions (See Appendix 1 with questions from these
perspectives

After case studies completed their analysis, answeringfdhe disciplinary perspective
guestions, we searched for the common triggering factors in casesstiadentifiedsix
triggering factors (T6) and we alsancludedthe core actors that can impact a transition and
are impacted by thgansitions (see framework Section5 for thesix triggering factors. We
finally assessed if theFsand actors werenablers antbr barriers to low carbotransitions
We also observethe importance afhe temporaand spatial scale.

4.3 Developing transition phases fothe 19CCIRs

Once we assessed the enablers and barriefFd §&nd actors in each case study, we olesir
severalinteresting trends. We noticed that while the three clusters exhibited interesting trends,
these trends were, in fact, different phases of transitions. We then looked ttheditdsature

from human geography, psychology, regional seelical transitions, and political
economyfor inspirationto 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 dividedcording tdhe transitiorphasesathe thanby displaying similar

traits. For instance, Clusterdgroupedregions exhibiting a more or less stable trend for an
energy technology/sector but there was an outli@reenland was not stable in its fossil fuel
system but relatively stable in rean€ing its renewable energy system. The trend observed in
Greenland washe opposite to the others @luster 1(No significant change in the carbon
sectoj. This was becaudbe Greenlanccasewas in a more advanced stage of the transition,

and in a latecluster where renewables/clean energstadbilising(but not yetstabilized.

We went back to théour disciplinary literature perspectivesn transitions and noticed the
missingtwo transition stages that needed to be added to our ortgnegclusers. These were
agrowth phase towards stabilising a transitiand thefinal stabilised phasehere there is a
regime change and an irreversible change.

We then created #ourth cluster, to reflect the process of reinforcing a stabilising regional
sustanable transition afteCluster 3 (Phase where renewables are growing with (some)
diversification of regional econonyFinally, we identified &fifth phase with a stabilised
transformed (energyjystem,but we left it empty as nme of the 19case studiesn our
investigationexhibited traits in this transitigphaseHowever there is a clear trend that shows
movement towards this stage.
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After carrying out thehreestepsdescribed aboveve developed an emerging social theory

framework to help explain whpere are no SETPs yet observed, and also to explain the trends
and movements that provide hints of upcoming SETPs.

39



D7.1 New Social Science Theory on SETPs in CCIRs Including the Ow ﬁl N‘
Project Knowledge Integration Framewol

5 Framework

The midrange theory framework, Just Social Ecological Tipping Sc@esTS), 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 developeda a midrange theory approachmductively by analysing case study
data and deductively by including insights from four perspectives in human geography, social
psychology, regional sociéchnical transitions, and political econompethreecomponents

of the analysisire described furthém the following sections and visualised in Figure 9.

Component 1: Transition phases in “Just Social Ecological Tipping Scales” ‘
(JETS) Phase 5: Stabilised
‘ transformed
Phase 4: region
Reinforcing low Component 3:
Phase 3: carbon system(s) Searching for
Reinforcing low future emerging
Phase 2: Declining =k el patterns & insights
mainstream and
Phase 1: High development of 1) Enablers in TF
carbon low carbon increasing over
mainstream with system(s) phases
no significant L
change 2) Barriers in TF
. o decreasing over
.. Time and scale of transition o phases

3) Power & influence
of actors impacting
transition

Component 2:

Triggering factors

& actors with Trigger Factors (TF) . '
4) Inclusive and just

justice lens 1) Collective signalling of vision change & identity 2) Policy triggers decision-making

Justice: recognition, epistemic, procedural and distributional justice

3) Geopolitical power shifts  4) Market changes 5) Technology changes [ttt

6) Environmental triggers 7) Others

Actors: |. Actors triggering change Il. Actors impacted by change

Figurel8: Three components of Just Social Ecological Tipping Scales (JSETS)

5.1 Component 1:Transition phasesin JSETP

The firstcomponent for studyingSETS is to characterise a CCIR by assessimggering
factors (TFs) andactors over atime andspatial scalethat areenablersor barriers.

5.1.1Triggering Factors

The trigger factors (TFs) identified are based on four perspectivesliterature that were
common aspects compared across all case studies. These factors were identifiededinring
persorb Integration Workshop held in Paris where we discusgttdmost case studgams
the synthesis of our results.
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The key triggeng factors identified were inspired by tloair literature perspectives:

. Collective signalling of vision changsocial psychology)

. Policy for changépolitical economy)

. Geopolitical power shifth(man geography and political economy)

. Market changegpolitical economy)

. Technology changésociotechnical transition and political economgid

. Environmental trigger§uman geography and social technical transiticamd
. Others (any factors that do not fit into facto) 1

~NOoO o, WNBE

5.1.2Actors as social structures/networksto 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 issaesgfition justice

that considers groups that might be marginaliBexser,2009. We also considegpistemic
justice (Fricker, 2007, which considers the diverse knowledge, interests in the triggering
factors for collectivesignalling change and across any other factors that might promote or
hinder elements of justice.

Both recognition and epistemic justice need to congmtecedural justicewhere actor groups

that ae marginalised and (most) impacted by a transition are included detms@onrmaking

process. We also considdistributional justice(McCauley and Heffron, 2B), that is actors

and communitiesd access to affordable and cl

Then weassessed if the triggering factors and actors were barriers and enablers. When carrying
out this exercisave noticed trends artlatsome of the case studies that weioadly clustered

based on the narrative visualisaBaid not fit in the transition phase originally assigned
through the visualisations (see method section above).

We then asked case stutBamsfor verification if we analysed the data correctly. They
confirmed/revised our analysis and added more detalils.

5.1.3Scale 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 clusterd that some regions didont Of i t @vemnder
cluster.

Thenwe codedhesesix triggering factors and actors in a table actbgd9 case studiesnd
observedlistinctive patterns emerge with some main traits visible within each transition phase
as well as across the 5 phasedSHTS (see details irsection 4). This allowd us to identify
andverify the transition phase a CCIR is currently in.

Note thatthe analyss of the characteristics of a CCIR @omponent 1 can occur in parallel
with theidentificationoft he CCIl R&6 s tinrCampsnertt2. on phase
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52Component 2: | denti fying t
in JSETS

The second component of studyirg=T'S is déining transition phasesnductivelythrough
considering the observed transition trends, (iteggering factors and actors) in regional case
studies, as well adeductivelyby drawing on different understandings of transition phases from
four interdisciginary perspective (see Section 2 for links betweerthe disciplinary
perspectives and th&HTS phases).

The inductivedeductive approach resulted in the identificatiorfied 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 systemésix;
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 @ETS. However, identifying theSETS phase can provide
i nsi ghts on akon®etoRads thpnext ghase and an eventual transformation.

Note thatComponers 1 and 2 can be carried in parallel sinCemponent 2 provides
overarching trends in each transition phase that can be initially matched if the general traits of
aCCl Ré6s cur r e n.tHowsverato eerify ifsthisksncormect, the characterisation
analysis ifComponent 1 needs to be carried out with more detailed insightstednggeling

factors and actors.

5 3Component 3: Searchingof or
phase patterns in BETS

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 tow&EE3 JThis

can be done by identifying the (common)ts&xhibited in CCIRs that are further ahead in the
JSETS process (see detailsSaction 4).

When a CCR has reache®h a s &Prockss bf reinforcing a stabilising regional sustainable
t r a n s thereiacem@ longer empirical examples of Hevase 5a 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 BETS framework analysis

In this analysis section, wegsent our results first by providing an overview of where the 19
case studies are across the transition phas&EiRSIComponent 2). We also refer to some
perspectives from humageography (Gunderson & Holling, 2002), social psychol@jgtdau

et al, 2022), regional sociatechnical transitions (Mey, 2@, seeD3.3), 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 transitionQoraperient 1).

Finally, with the help of théur literature perspectives we anticipate what a CCIR in one phase
may need to consider when moving towards the next (transformation) ph&&a B. J

6.1 Clustering regions across in $ETS transition phases

Applying the methodology (stefd-3) discussed irsecion 4, we categorised the 19 CCIRs
across the firdiour transition phases from the start of a transition towards stabilising their low
carbon transitionssee Bble3). As expected, there were no case studies which had traits of
the 5th phase of a transived 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 bw
carbon system(s)

Phase 4:
Reinforcing low
carbon system(s)

Phase 5:
Stabilised
transformation

1. Indonesia: Banten
& Bali

2. Canada: Athabasg
Region, Alberta
(monosector)

3. ltaly: Sulcis,
Sardinia,

4. Norway: Svalbard,
Archipelago

5. Romania: Jiu Valley
(monosector)

7. Spain: Balearic
Islands

8. Poland: Silesia

9. Czech Republic:
MoravianSilesian
Region

10. Austria: Upper
Austria

11. Germany: Duisburg
12. Bosnia and
Herzegovina: Tuzla

13. Greece: Megapolig

14. Spain: Teruel

14. Norway: Lofoten
Archipelago

15. Germany: Essen
16. Czech Republic:
SouthMoravian Region
17. lItaly: Carloforte,
Island of San Pietro,
(Sardinia)

18. Demark:
Greenland (new
monao-sector)

19. Bosnia and
Herzegovina: Banja
Luka (new mone
sector)

No case studies in
TIPPING+

Table3: 10 CCIRs clustered across the JSETS transition phases

There are 5 regions in tiiest 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: Athabasd?egion, 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 bdenial (Mey 2022) of a transition and grasp for salvation(Mey, 2@2)

where there is continued support for fossil fuels. At the same time, there may also be some
awareness raisingMandel, 2@2) with limited exploitation(Gundersor& Holling 2002) of
opportunitieso decarbonisation but often without threatening the existing fossil fuel system
Thus,there is no significant change to the mainstrefamexample by addingcarbon capture

and storage in the oil and gas sector.

The majority of the CCIRs are ihésecond phasgall of which are EU regions (7 out of 19
in Spain: Balearic Islands; Poland: Silesia; Czech Republic: Mor&ilagian Region;
Austria: Upper Austria; Germany: Duisburg; Greece: Megapolis; Spain: Teexebpt for
Bosnia and Herzegovinduzla.

Regions in this phase have a slow but declining fossil fuel sector that is often complemented
with an early development of renewable energy (REithr efforts to decarbonise the energy
sector. Often there is@erturbation/crisis(Biddau et al2022) or shock(Mey, 2@2) such as
the declining economics of coal or energy crises. This can leaxptoitation(Gundersor&
Holling 2002)andemergencéMandel,2022) of new opportunities and efforts to decarbonise
which can range from complementary technologies to GGIRh as clean coal or hydrogen
(as seen irCluster 1) to developing new sectors depending on the land t@ugism) or
developing new clean energy technologies and/or knowledge economy (higher edlitation

There are 4 regions in thkird phase that show a midange growth of a more diversified
lower-carbon economy amdeclining legitimacy{Mey, 2@®2) of the high carbon sector.

These regions are part of the EAA (Norway: Lofadezhipelago) or the B. Interestingly, two

of the EU regions are in fact subregionsa@fider region (see Figurélthe dashed lines).

One is the SouttMoravian region of the MoraviarSilesianregion in Czech Republic (in
Cluster 2) and the other is Carloforte, Island of San Pietro, as a subregion of Sardinia, Italy
(part ofCluster 1). The third EU region is EssenGermany Regions in this transition phase
show a growing low carbon economy witlemrganisation(Gundersor& 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 alterna(Betdau et al 2022)

where there can bésioning or and pursuing neapportunities(Mey, 2022) which further
weakens the mainstream fossil fuels sector.

Thefourth phase consists of Demark: Greenland, and Bosnia and Herzegovina: Banja Luka.
These regions have a relatively stable renewable energy electricity or heatimgveeich has

traits of Cluster 1, that is amstitutionalised(Biddauet al,202) stable mainstream system
based on clean energy systems. These are dominant technologies, such as hydro and district
heatng via biomass that have the support of mainstraestitutions, and resources to continue
developing and growing and reinforcing the infrastructure.

The development forward is tetain the same characteristi¢Gundersor& 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 renewabéetor,but these efforts are counteracted within the
region. Fo instance, the wider national system may be dependent onfiedilut 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.

Theregions 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 detedinsidering the triggerg factors, actors as

well as spatialfad time scalei show more nuanced trends across the transition phases.

First when time is considered, we see a general tleruss transition phasewjth the number

of years in a transition increasing as CCIRs move towards more advanced transitem phas
(see Figure @). There are some exceptions such as Sulcis and Greenland, which will be
discussed later.

Years
70 4
Italy: Sulcis
60 @ Italy: Carloforte,
Island of San Pietro
(sub-region) Norway: Bosnia and Herzegovina:
50 o @® @ Lofoten Banja Luka
pain:
Aragon-Teruel
40 - ) ]
Czech Republic: Czech Republic:
Moravian-Silesian ® South-Moravian
@® (sub-region)
30+ Demark:
® Greenland
Canada: N - P.o\and: ge‘m;any‘ Germany:
20 J Athabasca, Romania: Silesia ws@urg @ Essen
Alberta é"‘ Valley Bosnia and Herzegovina: Tuzla
@® @ Norway: @ Spai
Spain:
Svalbard .
10 Balearic Islands
@® . ’ .
Indonesia: Banten & Bali @ Austria: Upper Austria
® Greece: Megapolis
Phase 1: High Phase 2: Declining Phase 3; Growing low  Phase 4: Reinforcing Phase 5: Stabilised
carbon mainstream mainstream and carbon system(s) low carbon system(s) transformation
with no significant development of low
change carbon system(s)
Transition phases

Figurel9: 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 yethe next cluster. We will exploredbe nuances in more
detail including princifes of recognition, epistemic and distributive justice within each
transition phase.

To better understand the details of the CONRbin atransitionphase, we characterised each

region by identifying specifienablers and barriers across the trigggiactors and actorsee
Table4). We then cod&barriers in red and enablers in green.
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Resporseto | L Collective |2 Policy for |3, Geopolitical |4. Market 5. Technology | 6. 7. Others B Actors 9, Actors 10. Pace of
trigger for signalling of changefreinfo |power shifts | changes changes [Environmental triggering impacted by | transition
transitions vision change | rcement -events -privatisation |-New tech triggers change the triggering | pathway
- identity ~pricing - Add ons (incumbents, |change- Show 104+
- new markets others?) incumbents, | Medium 5+
others?) Fast(1-2 yrs)
Dexcription of
the trigger for
change
Scale of
change
(international,
matiomal,
regional, local)
Barriers Enablers

Table4: Table of enablers and barriers across triggering factors and actors

Basedonouanal ysi s, each CCIROs position in a ¢tr
frequency of barriers and enablers within and across triiggictors and actor#\s seen in

Figurell, common patterns emerge within and across each transition phase vathamnaers

and fewer enablers in the fitsto transition phases and an opposite trend of fewer barriers and

more enablers in ththird phase andourth phase We explore trends in each transition in

greater detail.
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Phase 1: High carbon
mainstream with no
significant change
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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 1:High carbon
mainstream with no
significant change

1. Indonesia: Banten & Bali
2. Canada: Athabasca
Region, Alberta

3. ltaly: 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.
Pietro, (Sardinia)

Italy: Carloforte, Island of San

Phase 4: Reinforcing low
carbon system(s)

18. Demark: Greeland
19. Bosnia and Herzegoving
Banja Luka

a7

*Each box represents a CCIR and follows the listed order from top to bottom in each phase

Figure20: Characterising CCIRs by triggering factors and actors as enablers and
barriers.
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6.2.1Phase 1: High carbormainstream with no significant change

In thePhase where the carbon and fossilel intensive sector still dominates, we observe a
high frequency of barriers in at least 4 out of the 7 triggering factors (6H Fs identified

above and a'Téthe®TF). Some TEincludeacombination of a lack of vision change, policies
initiating change which can lead to an absence of market changes away from coal and fossil

fuels.

|
T I
|

il ”V‘

Phase 1: High carbon
mainstream with no
significant change

Figure21: Phase 1

For instance, coal continues to
Bali and fronterar r ati ves of O6developing
sands in the wil dfroniier advénturous Al b e
ideologies in coal continue to dominate. Policies at the national

level also inhibit changes such msthe case ol i u Val |l ey 6
mining operation highly subsidized by national and regional
government and policy mix coordination. Sulcis region also has
territorial development plans protecting and safeguarding

i ndustries and Al bertads Provinc
oil and gas development. The tiomed coal and fossil fuel policy

support also reinforces the mefassil 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 thmeainstream 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 OnatusvafFopatadr et sfemefgmgr e ar
visions with bottorrup views for Banten and Bali wards
diversification of renewable energy, early discussions for
sustainable land use and renewable®\liperta andexploring

frontier research in Svalbard. Some-tbpwn visions, which may

also create tensions, are proposed by national governiitaat

is the cas@n Sardinia viewedas the energy model and the Italian

green laboratory for energy transition.

Other TFs beyond thesix identified include a lack social
acceptance for renewas and the availability of skilled workers
for clean energy (Banten and Bali); letime 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 Vall).

(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

provinci al
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intensive met al i ndustries in Sulcis, and R
most negatively impacted by the transitions are also those who arenfhesttial: 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 regidid bot come

up as either a barrier or enabler to the transition. Issues of just transitions are very relevant, that
is deaving no one behirgdthat is@gpromotingrecognition justicé for coal and oil and gas
workers who would be negatively impactedebow 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 recognitipustice for these groups highlights the absence

of proceduralandepistemic justicesince these groups are not formally (acknowledged) part

of the decisiormaking processThus 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 BHilerta,and Svalbard).

Most of these regionare within 1015 years of their transition progress¢ept forSulcis
which has been at the start of its transition for over 60 years). Many of the coextees for
Norway are still in the earlier part Bhase 1, that is there are still many basrend resistance
to its transition towards thiehase2 due to the barriers mentioned across the & actors.
Thus these regions may likely take a longer time to transition towRhdse 2inless some
major barriers are addressed including policiepstmgCCIRsand considering the needs of
groups that are marginalised and impacted by the transitions.

CCIRs inPhase 1 may wish to look for possibilities of how to address issues of just transitions
from CCIRs inPhase 2 that have stated that jush$raon initiatives were important drivers
for their transition.

6.2.2Phase 2: Declining mainstream and development of low
carbon system(s)

CCIRs inPhase are all regions in the EU or are candidates to the EU (B&sHierzegovina)
with very strong coal histories but all show trends of a declining coal power sector at various
speeds.

One of the most important enablers gresupporting policy mixes endhb a transition at the
Global, EU and corresponding National levels. Quite significantly in all SCllRe policies
only show enabling triggerg factors é€xcept forone inhibiting TF in MoraviaiSilesiarregion
where tax revenues from coal mining conitidto state budget and regions). This is visible in
Figurellwhere the second row is nearly all green (enablers) whitlease 1, there aseveral
policies that are barriers to a transition.

Some of the key policies at the EU level include Cohesiond§, 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 Eldven mechaniss are the European
Green Deal, Fifor-55 package for high carbon industries in steel, iron, cement to decarbonise,
which then triggezd National Hydrogen Strategies (Upper Austria).
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Another interesting observation is that we see two groups of
CCIRs inPhase 2. The first group of CCIRsat the earlier
start of Phase 2 (Spain: Balearic Island®oland: Silesia,
Czech Republic: MoraviaBilesian region Germany:
Duisburg, and Bosni& Herzegovina: Tuzlawhile the
second group is in the later partRifase 2 (Austria: Upper
Austria, Greece: Megapolis and Spain: Teruel). The latter
group identified only enablers in the market changs, TF
most notably citing higher costs related to high carbon
products and procsss and diversification of the economy.
This can include a combination of bioconstruction, water
efficiency technologies, ecological agriculture, tourism
museums and educational institutions (Teruel and
Megal opolis) as well ashonconsum
steel and cement (Upper Austria). The Bugion also
shows only enablers in the market change @fd is the
furthest ahead in its transition compared to other CCIRs in
the earlier start dPhase 2.

CCIRs inthe earlier startof Phase 2dentified a larger

number of barriers in the collective signalling of vision
change where <coal i's stildl se
"Steel Heart of t {Bikesia,@am@u bl i c O
ACoal and steel a0 ¢Duisbbrg). Teec o n 0 mi
focus on coal ialso linked to a higher number of influencing

actors creating barriers to a transition. These influencing

actors are coal labour unioandstateowned mines.

Actors who are impacted by the transitions may also block

the transition, as seen in Balearilaigls 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 decisimaking of

transitions. Aside from the mainstream coal narrativere

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
intergenerationglsticeplay 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 Migidor
Ecological Transition and the Demographic Challenge
(MITECO). In Megalopolis distribution justice is being
considered in initiatives targeting energy efficiency and

= -
Phase 2: Declining mainstream
and development of low carbon
system(s)

Figurel72: Phase 2

(See Annex B for the details oh&se 2)
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energy poverty in households. In Tuzla, there are @ilan inclusive and just transition that
would balance needs specificgroups (recognition justice) and general public

Overall CCIRs in Phase Zhowa diverse rangef traits andustice issues rather intertwined
across TBand actors. Most of the CCIRs are experiencing transition timeframes between 5
20 years while only the MoravigBilesian and Teruel regions are above 30 years. These two
regions show differing traitghe MoravanSilesian region having the highest number of
barriersplacing itat theearly start ofPhase 2wvhile Teruel has among the highest number of
enablers and is moving towards fPlease df thetransition.

6.2.3Phase 3 Growing Low carbon system(s)

There are four regions iPhase3 where there is a growth of renewable energy and a
diversification of the regional economy.

All four regions featurenore enablers across all 3&nd barriers are only present in no more
than 4TFsand actorsMoreover 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 CCIRstowards a transition.

: All identified policy changelFs and all influencing actors

[ i are enablers of the transition. Many of the policies are pushed
‘ ] at the national level with Norway as the second country
i_ ~——| | I " globally to implement the withdrawal of subsidies
T - supporting fossil fuels (Norway: Lofoten) and coal,

E=FEET FEE (Germany: Essen). Other regionsvéa stronger push for
rE H F' economic diversification in tertiary secsoand education
|
|

"
T
i

L

with a move away from megarojects large employers to
bottomup and smalscale approads (Czech Republic:
SouthMoravianregion).

In fact, there is also a strong presentdottomup action

— N — for influencing actor groups across all CCIR®rase 3 that
“EEEE include representatives of  municipalities, local

_ [ entrepreneurs, NGQOasnd local communities. For instance,

| EEEE the Peoplebs Action for an Oil
Senj a ( fiPe o pdvefdught against ipetroleum

i activities in the region for over a decade. Citizen groups are
e } b also pushing a green narrative in Essen

1]1]

ol
Ly
|
I - —
T

These actors contribute to the collective signalling of vision
= =11 change The SoutkSilesian region is rebranding itself away

| B from its industrial legacy associated with the wider
=1 MoravianSilesian coal region it is a part of (the Moravian
Silesian regionis in Cluster 2). InsteadSouthSilesian
Phase 3: Growing low focuses on its traditional culture, landscapes and tourism
carbon system(s) (SouthrMoravian region). _The emphasifs on culture is also

strongly evident in Carloforte

Figurel83: Phase3
(See Annex B for the details of
Phase 3)
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di fferent from the Sulcis, we are green, we
Like SouthSilesian, Carloforteloes not see itself as a part of the wider Sulcis coal region in
Cluster 1 but abavinga separate social identity.

Thusit is | ikely that Carlofortebds transition
seen in the other 3 CC¢Rbut drivenby the wider EUevel policiesthrough Just Transition

funds and Etfunded projects to explore the potential for tourism. Just Transition funds can
provide needed resources and strengthen the agency the locals feel isTiaesipdbcedural

justice whee locak are involvedn the design and implementation of just transitions as well

as recognition justicareimportantfactorsfor driving the transitions. That is, the inclusion of

local communiiesbneeds and a recognition of their unique (sub)regiiieatity.

In terms of timeframeCar | of orteds transition is d@aaking
which shows how long the process can be to reframe a narrativetesard new direction

forward. The other CCIRs transition timeframes are aroungle2@s (Essen) and 30 years
(SouthSilesian). While these CCIRs are not necessarily representatives of all CElirse

3, they show that several decades are required to reach the phase of a growing low carbon
system and occur at the smaller scale, sufrregion, or city level.

An explanation can be that mobilising action from the bottgamn Carloforte and Lofoten

may require more time (50 + years), compared to morgltopwn i ni ti ati ves su
city-wide and Sou#ts i | e geagianal Gefforts. Further research is required to vesigh
assumptions.

6.2.4Phase 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 elacity generation (Greenland) and district heating (Banja
Luka).
These two CCIRs show a low carbon system that has become
SRR rpf?gﬁ_ the mainstream with actors and institutions reinforcing that
: ED | B | system. The system is furthering its expansion, for instance
E 1 developing new hydropower plants (Greenland) or further
diversifying its feedtock for biomass heating. However, the
—=++——+t1— starting point for each CCIR
= . mainstream hydropower system was developed top-down

Bl B mannerby the national government in a relatively shorter time
- = ells frame of 27 years when compared to CCilRthe earliePhase
: = 3.

. . While most of TFsare enablers iBhase 4, there are some threats
Phase 4: Reinforcing  , the |ow carbon narratives. In Greenland, there are discussions
low carbon system(s) to potentially exploit oil and uranium. However, these
discussions were thwarted by Indigenous camities opposing

Figure24: 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 ecesystem
could be destroyed if radioae#i 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
contributedto reinforcing the low carbon system in the region.

Banja Luka energy transition in heating is s
Bosnia& Herzegovina. The transition was pushed forward by locals over a period of 20 years

and further supported by thaty and by private firms supplying biomass material. This
transition was also possiblecausdechnological knowledge and exchange was dgeslo

with the EU and the United States. A barrier
country has a high dependermyfossil fuel in district heating and has technological barriers

for monitoring energy flow and for energy management morergdly, which leads to
substantial distribution loss. Howeyéerh e wi der EU | evel also i mpa
via the European Energy Community requirements, which include energy security, self
sustainability, and financial security. These pipads, 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 thanrCCIRs
Phase 3&across 2 to 3Fs. All influencing actorsand actors impacted by the transitidentified

are also enablers. This shows an increasing trend of enablers and hints on the traits to expect
for CCIRs inPhase 5

6.3 Searching for future emerging patterns(Phase 5)&
insights

The Phaseb 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 fbases 1 to 4. InPhaseb, we are likely to

see a unified mainstream narrative of the transformed systems. We will likely obsasve
enablers across allFB and actors. There may be some barriers in soRsblit as seen in
Phases 3 and 4, barriers are highly unlikely to occur in foem of policies in this phase
considering thaall key policy institutions will be supporting/supported by the transformed
system.

If there are some barrieriey may come from external forces at a wider scale. The stable
region is sufficiently stableot'repel' opposing barriers including wideale barriers such as
wars and pandemicBkor the region to be irreversibly transformed, the regional system must
be stable, that is, the new system be interlinked to the wider economic system and
institutiondised If we observe the timing of CCEn Phase 1-4, it takes a minimum of 20
years to reacRhase 3 of the transition$hus we may consider that there may betweetD5
years for the CCIRs iRhase 4 to reach a transformed statBhiase 5 and likelsLO years or
more for CCIRs irPhases 13 to reaclPhase 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 transiBanhchanges are not likely to lbest
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enough to meet climate change goals for 20@tich areonly 7 years awayWe see how
different regions within the same country can have very different outcomes (see fgure 1
For instance, teong supporting policies that reinforce the market Vikiély accelerate the
transition as seem Lofoten (inPhase 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 andtgnortresidents from the coal mining

sector. Onth contrary, Lofotends transition was
Years
70 4
Italy: Sulcis
60 @ Italy: Carloforte,
Island of San Pietro
(sub-region) Norway: Bosnia and Herzegovina
50 1 - ® @ Lofoten Banja Luka
Spain:
Aragon-Teruel
4o - . @®
Czech Republic: Czech Republic:
Moravian-Silesian ® South-Moravian
o - (sub-region)
30 - Demark:
Greenland
Canada: Poland:-8&rmany: Germany:
Romania: SileSia Duisburg,
20 4 Athabasca, . ® Essen
Alberta @J'“ Valley e e Q’Bosnia and Herzegovina: Tuzla
@® @ Norway: @s
pain
Svalbard
10 ® Balearic Islands
Indonesia: Banten & Bali @ Austria: Upper Austria
@® Greece: Megapolis
Phase 1: High Phase 2: Declining Phase 3: Growing low Phase 4: Reinforcing Phase 5: Stabilised
carbon mainstream mainstream and carbon system(s) low carbon system(s) transformation
with no significant development of low
change carbon system(s)
Transition phases
Legend

Region and sub-regions | Two different regions, same
country with different trajectories

Figure25: 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, whiéhése3 compared

to Duisburg in the startd@?h as e 2. E s s e n 0 scooxdinated at the musiicipall s o
and community level while Duisburg insists on holding to its past coal tradition.

Transitions can alste triggered ina top-down way, which may increase its pacee(j

Gr eenl and d.sHoweverl suchi dirategies) need tcarefully 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 transitioprevent resistance. Whether the action is-top
down or bottoraup, theras likely a needor strong coordination to push renewable energy and
clean energy sectors, which meaningfully includes diverse stakeholders and their knowledge
base by institutionalisindheir participation in decision making processes. This leads us back
to the need for recognition, epistemic and procedural justice as inherent conditi@ETsr J
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7 Reflections on the JSETS framework and
Conclusions

The JSETS framework can be applied foalgsing the transition phase of a coal and carbon
intensive region. Characterising the CCIBb(nponent 1) by assessing enablers and barriers
to verify where a CCIR is in its transition phasgoihponent 2), which then helps identify
potential trends for thaeext transition phase&Component 3). But before applying th8ETS
framework, empirical data must be collected tbeamethodologyin Section4) and an initial
hypothesis can be made of where the CCIR may be lmsmdding tothe empirical data
collectal. The empirical data collected needs to include diverse stakeholdes gyadentify
potential opportunities aside from the mainstream technologies, institutions and actors. This
requires an inclusive lens that is inherent in TS framework andnetodology.

Thisframeworkis also customised to analyse the 19 CCIR case studies. More triggering factors
may be identified ithe framework isto beapplied to a case study that does not follow the
same methodologfe.g., ifthereis adifferent emphasig the data collectgd We attempted

to apply theJSETS framework in a Mexican case study carried out by Reyes (2023) for a CCIR
in the Baja California region (See Table 5).

Reglonal custer 1: | Mexico: Baja
No significant California
change
igger 1. G 2. Policy for 3 a. 5 ogy 6. 7. Others. & Actors triggering | 9. Actors impacted | 10. Pace of transition
for transitions of vision change change, shifts -privatisation changes triggers? Dothey cha by the pathway
- identity ent —events ~pricing. “Newtech exist (¥/N) others?) change- Show 10+
- new markets - Add ons incumbents, Medium 5+
others?) Fast(1-2
L1Region1l ‘Community interest in | No clear regional Parks of epl The poiitical decision-| National energy policy | Energy projects Around 7 years +
fthe  |off-grid 2016 It Igas) making structureis | makers impact the social
trigger for change | energy technology to move away from for pr. gy top-down and tissue in the
projects natural gas companies power plants mainly centralized at surrounding
dependency the national level communities
Socio-political National Energy Energy market Expected increased Regional manufacturing Show since it s locked
perception of Transition Law privatization in 2013 | dependency on companies with plans in natural gas
has had both positive for distributed dependency for
gas dependency (93% and negative impacts generation projects with| porwer generation
in 2019) for power a maximum capacity of However, there ks
generation 500 kW local renewable
energy potential
National FOTEASE lLack of connection
fund for clean vith the national grid
energy technologies.
and negative
impacts.
Development the
scheme for first large-scale
distributed solar renewabie energy
generation below projects in the region
S00kW
Decline of regional
geothermal energy
genention
|suemmunf [Regionat National Internatinal Regional Regional Regional Nations] National Regional Regional
international National Regional

Table5: Table of enablers and barriers across trigger factors and actors for Baja
California.

We were able to use the same trigggfactorsand actorso characterise the CCIR and based
on this, we were able to categorise it as being in the st®tasfe 1However, here is some
missing information on narrativeand future visionssince the Alternative Narrative
Frameworkhas not beeapplied in this case study. Nevertheless, we were still able to apply
the BETS framework with relative easénich gives us confidencladt theJSETS framework

can be useful for studying transitions at the regional level

There are some limitations to th8ETS framework as we did not codify the magnitude of
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impact for triggeing factors and actors. We measured, to a certain exteritetheency 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 thgmtade of the enabler or barrier. For instance,

for each barrier ideniéd, we couldmeasure it witha quantitative value:3 for high impact
barrier,-2 medium impact barrier; and for low impact barrier andymmetrical positive
values fortheenablers. The weights thenuldbe summed and provide more detailed insights

on how important TFs are as enablers and barriers.

In conclusion, the JSESframework has, overall, enhanced conceptualising and understanding
of decarbonisation in CCIRs. Bywing built on the theories &ETPs it has enabled to view
transitions beyond the tipping points. It has provided an elaboratedimg@onent 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 -stitke-art
literature.
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9 Annexes

Annex A:. Questions posed by the four disciplinary
perspectives to case studies

Based on an Hperson meeting ifPotsdam on April 27& 282022, WP leads drafted key
guestions 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, policyand 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 digeipli

Geography & Migration (Work Package 1)
1 Are there any population/migration movements in the region?

1 If so, what are the demographics of migration by age, education, gender, rural/urban etc.
(based on easily available secondary data)?

1 What is the key mtivation for migration (based on the data already collected)?

1. Geography & Migration indicators Examples

la. population NUTS 1, 2 & Bere Presentation of population and demographic
1b. composition of gender graph.
1c. educabn levels
1d. age pyramid

le. migration patterns

1f. life expectancy(only relevant over §
longer time frame)

Values and Identity (Work Package 2)

1 What are the key identity and valugsminant in the region (based on the data already
collected)?

1 Has there been value and/or identity change over the course of the transition in the region?
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91 Does identity (change) and values (change) reflect on electoral behaviour and electoral

platforms?
2. Values and identity indicators Examples
2a. political p ar t |Alistof key governing and opposition parties.

2b. political part|Description of p o knergy

(used as proxies for value orientations) | ransition.

Share of seats of political parties (i) support
pro-coal and carbon intensive energy and
supporting any alternative pathways (natig
government, regional government).

Energy transition and policies (Work Package 3)

1 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.)

1 Has there been specific support/lack of support of policies by poliécties?

3. Policy indicators Examples

3a. public investments A list and short description of key relevant pol
interventions and if relevant, indicate if/how t
policies are supported/not supported by polit
3c. subsidies parties.

3b. investment support

3d. taxes
3e. policy planning documents

Economic Potential (Work Package 4)

o] Is there an alternative to the mainstream that is seen as economically viable?

4. Qualitative indicators on econon| Examples
opportunities

da. Keyst akehol der s o Presentation of the narratives of the interviey
economic opportunities stakeholders.
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TPpING

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

transforming Petrila
into a creative hub
The Platform for Coal
Reglonal Regions in Transition
DBevelopment
Strategy 2014-2020

NGOs

Town halls
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Spain: Balearic Islands
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Poland: Silesia

national supply chains |don't meet EU services,
for and RED
support the enesgy
transition anda
circular economy
interdisciplinary
agreement between research institutions
mining trade unions
and the government
o the transitioning of
hard coal mining and
Silesian Volvodeship
2021}
European
‘Commission
international bodies
{e.g. the World
Bank.
of Giohal National Regional Fegional Local Global National Regional transition
Local F Mational
Mavonal [ [ [ Regional Local [
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Czech Republic: Moravian-Silesian Region
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can decarbonize Fit-for-55 package, markets for low-carbon | and steel and cement progressive (or less
IPCEI pr clal |industry; CCL conservative) than
signal e.g. customer's | discussed in Austiia as. Lower Austria.
\demand for low-carbon | CCS s prohibited at the Climate plan very late
steel, cementetc. Can | moment. inLA
drive a change in the
hard-to-abate industry
Parts City administration
achieve of Linz
decarbonization are
already known™
Industry collaboration |Austrian hydrogen
and the establishment |strategy
of industrial clusters i
becoming the new
ideclogy
New Austrian
renewable energy
expansion law
Global Local

R

of
Wuhan] - end of the
silk

change of power at

E-‘

ge
of an industrial city
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Energy efficency and Alr pollution from and
forinclusive, Climate Plan [NECP) the digitalization of the coal mines d
decarbonisation and power grid are two impacting health
"Black Gold" no longer posithve outcomes of out project companies
needed for prosperity change that might
stimulate economic
expansion.
There s 3 Energy
achieve a justenergy |Secretariat
all citizens and for
state owned energy
‘companies to balance
between needs of
various interest
groups and the
general public
EU Energy Union
Creating Energy
(Community-led
regional electronic
system for guarantees
of origin for biofuels
Western Balkans.
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Spain: Teruel
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Greece: Megalopolis

Megalopolis, and a installations
total of 500 MW are
planned for the:
region. The cumrent
planning foresees all
the RES-generated
energy will be injected
o the grid.
Local energy Establishing a secure, Optimization of road Business supporting
ensrgy metwork, and the tourism
efficiency, and licensing framework construction of a
edectrification for RES. business park.
Developmentpillars Y “Energy Efficiency Reconstruction of Industry, small
for industry and trade, | First” principle, the industry, and trade
d of educational institutions
touriss energy
[poverty through
energy upgrades
Developing enengy Local energy
\communities while communities.
providing special tax
exemptions, and
relaxing spatial
restrictions to attract
foreign imvestments.
of }M Global E Local Local
National National Regional Regional
I ’z [ [ [

Phase 3: Growing low carbon system(s)
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Norway: Lofoten

Seeking. It was only 20years
International Building | closed in 1986 for lostintemational ecological restoration Introduce and promote | for startups and after the local mine

10year competitiveness and rehabiliation of closed, that lecal
program initiated process of further former mining areas namative of the city government jumped
actively onthe

the time when the local | mining sustainability/ green
mine closed framing

Itwas cheaper for Green narative further.
green sevice economy: electricity producers to ‘pushed by local groups
local closed mine buy coal from South and citizens

heritage in 2000 coal
Focus on cutture
economy and shifting to
economy in 2015
Cultural and later

Essenas green city
promoted by local

Visioning of sustainable
ity region firstly
introduced and publicly
discussed in the {Ruhr

international Bullding
Exhibition Emscher Park
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Czech Republic: SouthMoravian Region

P lace in

pa:

trigger for change | that have managedto | imvestments
transform economically
and structurally
relatively successfully
ouer two decades
branding
ot on onafew  |energy crisis, increase |funds, private money) for | capacity of solar energy gional diff local
industriallegacy buton | “mega-projects™and | of prices of fuelsand NGO
1ge employers: Bottom- | electricity = pot country {almost 25% of between the Bmo
) le for massive y [t s installed agglomeration and
of capacity of PVs) peripehral border
renewabie technolgies districrs)
in residentisl sectoron
the other hand
‘Mining tower desinated |G ¥ FDI [Foreign direct
by the highest realizable investments)
Miniitry of Cufture - Austria (Vienna) and potential for wind
MINORTHING (tsnot | Slovakia (Bratislava) energy development
relevant for the scale of
region.. Itis just one local
case]
of |Regional Global National Regional Regional National Regional Regional transition
Local EU Fegional Local
National

the Sulcs, we are green, |island, mainky funded by 19705 oneself through
specific thetoric

and sustainable tourist-oriented. ownership/disposses
entreprencurs sion)
2007 prometed Communitarian
Carloforte as ownership of sustainable
“Mediterranean's green technologies
island”

Scale of trigger of | Regional fegional Global fegional

change
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Phase 4: Reinforcing low carbon system(s)

Greenland: Denmark

in Kuannersuit South region | energy plan with a vague
of Greenlandthatcould | goal of increasing the:
destroy the ecosystem in | utilization of renewable
the region ifradioactive | energy-systems “as much
by 2030
[Naalakkersuisut, 2017)
Ban for uranium mining local politican
Oildrilban
Plan to increase hydrogen
todecrease dependency on
fossil fuel
[ of |y-u Global Global |yn|? |y-u Global Local |Lu-u Local
Regional

Bosnia and Herzegovina: Banja Luka
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