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Preface

Clean energy transitions in Coal and Carbon-intensive Regions (CCIRs) are a priority for the EU’s climate and 
sustainable development strategies. They help to secure the creation of quality and decent jobs in the long term. 
Signs of accelerated climate change compounded with events such as the COVID pandemic and the Ukrainian war 
have accelerated the need for grounded knowledge about how to enact deliberate deep and fast transformations 
to make social-ecological systems more resilient to potential global shocks. However, empirical research is lacking 
about why, how and when abrupt and irreversible changes triggered by apparently small events, or tipping points, 
occur in social-energy systems. 
TIPPING + brought together an international team of social and interdisciplinary  scientists that looked at regional 
dynamics from various angles to study deliberate, low-carbon energy transformations. These different perspectives 
included: (a) human geography and geography (II) anthropology and social psychology (b) political science and 
governance studies and (IV) economics.

The TIPPING+ project has furthered the scientific and practical understanding of why and under what conditions 
regional systems heavily dependent on coal and carbon-intensive activities can flip into low-carbon, clean energy 
development trajectories.  Placing a special focus on the notion of tipping points, this policy booklet provides insights 
from eleven Coal and Carbon Intensive Regions (CCIRs) of the world. 

Further information and a list of TIPPING+ publications can be found here: https://tipping-plus.eu/publications
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Introduction

This booklet presents a synthesis regional strategies and narratives that have been identified in the various 
processes aimed at decarbonising in sustainable and just ways several of Coal and Carbon-Intensive Region (CCIRs) 
of TIPPING+ project. It contains the findings of 13 case studies together with the analyses that were presented to 
stakeholders with the intention to co-define strategies for tipping development towards low-carbon development 
trajectories in these regions. Here we provide an overview of our contributions, the stakeholder engagement 
approach, and the main policy messages across the various CCIRs, with the goal of driving transformative changes 
towards decarbonised futures in these regions.

A special emphasis has been placed in mapping out alternative narratives framing energy-related transformations 
within the selected CCIRs. Such narratives revolve around the urgent need to address the multi-faceted socio-
economic challenges posed by coal and carbon-intensive activities, both upstream and downstream. Our 
research contributions focused on understanding the processes catalysing or impeding structural change. This 
include also identifying the enabling policy measures and decisions, and fostering collaborative approaches with 
diverse stakeholder groups. We aim to contribute to the policy debate by offering new perspectives, insights, and 
alternative narratives that challenge the status quo or mainstream narrative and thus encourage innovative thinking. 
Additionally, we seek to assess existing policies and the policy-making processes, identifying areas for improvement 
and proposing strategies that promote a just and sustainable energy transitions.

Our stakeholder audiences encompass a diverse range of actors involved in CCIR transitions. These include regional 
policy makers and government agencies with significant influence over regional decisions and but also other non-
state actors concerned or active in the decarbonisation agenda. The latter may have an indirect impact on transitions 
or are impacted by the transitions themselves and include business decision-makers in coal and carbon-intensive 
industries, environmental NGOs, community associations, research institutions, and local communities are also 
critical stakeholders due to their needed involvement, expertise, and aspirations for a sustainable CCIR. Engaging 
these stakeholders fosters collaboration, ensures that diverse perspectives are considered, and can create a sense 
of shared responsibility in shaping the region’s low carbon futures.

Two rounds of stakeholder engagement were adopted by most case studies with a flexible approach that considered 
the unique needs and circumstances of the CCIRs. The TIPPING+ partners facilitated both in-person and online 
workshops, focus groups, and carried out over 150 interviews to provide platforms for open dialogue, knowledge 
sharing, and collaboration These engagements served as opportunities to share case study findings, exchange 
insights, and co-identify strategies that can drive the decarbonisation of the CCIR. By actively involving stakeholders, 
the project partners helped foster ownership, build consensus, and ensure the relevance and effectiveness of 
proposed strategies.
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Research insights and policy narratives  

Within the TIPPING+ project, the identified transition strategies vary depending on the type of coal and carbon intensive 
sector, which can be upstream like coal mining or oil extraction; or downstream, as it is the case with the fossil-fuel-
based power generation and industrial production of steel and chemicals. Table 1 lists each of the selected CCIRs here 
and their type of CCI sector that was studied in the project: 

Table 1. The coal and carbon-intensive regions covered in this booklet. 

In general, the kind of transition strategy adopted is significantly influenced by the particular socio-economic structure 
of the coal and carbon intensive activities, i.e., either upstream or downstream. Extractive and upstream sectors tend 
to find it more difficult to face decline or closure and transform of their activities when aiming for decarbonization. 
In other words, there is no easily feasible replacement for large coal in a coal-mining industries to kept the regional 
industrial sector running. Whereas in contrast, downstream sectors may find technological innovations for their 
transition and thus find alternatives to avoid regional decline. More specifically, fossil fuels are one possible input and 
not as a product and thus can be substituted. In that sense, sectors like steel and chemical production in Upper Austria 
and power generation in Bali can find low-carbon energy alternative sources in the market; for example, green hydrogen 
and renewable energies.

Notwithstanding the difficulties of upstream CCI sectors to move towards low-carbon development trajectories, there 
are a few examples that have started to develop a transition path through innovation. Sulcis, Sardinia Italy went from its 
peak coal-mining activity in the first half of the 20th century to closing its last coal mine in 2018. After the coal phase-
out, the mining site has been repurposed to create an energy hub for energy generation and storage technologies like 
photovoltaics, battery banks, and carbon capture storage and utilization (CCSU). These innovations open a possibility 

Case study Upstream CCI sector Downstream CCI sector

1 Upper And Lower Austria, Austria Coal consumption for steel 
and cement production

2 Alberta, Canada Oil extraction Fossil fuel consumption for power generation

3 Moravian-Silesian And South-
Moravian Region, Czech Republic Coal mining

4 Balearic Islands, Spain Fossil fuel consumption for power generation

5 Aragon-Teruel, Spain Coal mining Fossil fuel consumption for power generation

6 Megalopolis, Greece Coal mining

7 Banten & Bali, Indonesia Fossil fuel consumption for power generation

8 Carloforte and Sulcis, Sardinia, Italy Coal mining Coal for power generation

9 Upper Silesia Region, Poland Coal mining

10 Essen & Duisburg, Germany Coal mining

11 Greenland: Renewable energy 
systems & uranium mining

Oil consumption for back-up heating and 
power generation

12 Lofoten, Norway Potential for 
oil extraction

13 Svalbard, Norway Coal mining
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for the energy sector in Sulcis to transition. However, mining-related job losses and other negative socio-economic 
impacts due to the coal phase-out could not be avoided with technological innovations.

Another example of a coal region that has explored alternatives to transition is Upper Silesia. This Polish region has been 
evaluating clean coal technologies (CCT) as an alternative for coal combustion. Such technologies generate natural gas 
out of coal so that coal does not have to be burned, and thus, lessen polluting gas emissions. The development of CCT 
has encouraged R&D activities to prove its market and technological feasibility. Although the climate friendliness of this 
transition pathway may be contested, it may offer the coal-mining industry a possibility to avoid regional decline. It is 
important to clarify that this account of transition strategies did not always consider the multi-faceted dimensions of 
fairness.

Based on stakeholder engagement, the main policy messages cover several key aspects. First, we emphasize the 
urgency of transitioning away from coal and carbon-intensive activities and propose a range of policies and strategies 
to enable this shift considering issues of multi-level governance. We advocate for a comprehensive evaluation of the 
existing policy mix, highlighting areas where policy coherence is lacking and proposing measures to address these 
gaps. Secondly, we stress the importance of making explicit just transition principles by ensuring that the transition 
to a low carbon economy is equitable and inclusive, recognises diverse stakeholders and their perspectives as well as 
addressing vulnerabilities. This can include safeguarding the well-being of CCIR workers and communities affected by 
the transition but also considering issues such as intersectoral inequality and equity. Finally, we call for further research 
to assess the potential transition pathways that may drive the decarbonisation process in CCIRs.

We clustered CCIRs based on similar policy recommendations. These recommendations can be clustered in four 
categories: 1) decarbonization policies for the CCI sector; 2) developing a green market and diversified economy in the 
region; 3) coordinating multilevel governance of municipal, regional, national and international transition cooperation 
efforts; and 4) recognizing socio-cultural identities and addressing vulnerabilities of diverse stakeholder groups. A more 
detailed overview of the recommendations for each region is presented under the “1.5 Policy Message” sections of each 
case studies.

Summary of policy messages per type of CCIR transition

Table 2: Policy recommendations of downstream cases of TIPPING+ CCIRs

Downstream 
CCIRs

Decarbonization 
policies

Developing a green 
market and diversified 
economy

Coordinating 
multi-level 
governance

Recognizing identities 
and  addressing 
vulnerabilities

Upper and 
Lower 
Austria, 
Austria

Implement structural 
policies specific for 
the material sector’s 
decarbonization

· Programme to absorb investment 
risk on low-carbon technologies

· Establish a platform 
for cooperation 
between sectors for a 
circular economy
·  Develop 
green hydrogen 
infrastructure
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Downstream 
CCIRs

Decarbonization 
policies

Developing a green 
market and diversified 
economy

Coordinating 
multi-level 
governance

Recognizing identities 
and  addressing 
vulnerabilities

Balearic 
Islands, 
Spain

· Encourage a shift 
from a tourism-
dependent economy 
to diversified 
sectors such as 
like agriculture, 
regenerative food 
production, and 
sustainable resource 
management

· Enable cooperation 
between regional, 
insular, and local 
actors to implement 
the transition agenda

· Understand climate 
vulnerabilities of 
citizens to change 
consumption and 
production models

Banten 
and Bali, 
Indonesia

· Develop policies 
that prioritize clean 
energy sources for 
power generation

Consider land use in energy transition planning • Assess energy 
accessibility at 
the regional scale

Foster intensive 
interactions between 
local authorities and 
private companies 
to enable the deploy-
ment of clean energy

Greenland • Assess energy waste 
to establish energy 
saving programmes
• Transfer public 
housing units to 
tenants or selling them 
at affordable prices 
to encourage energy 
performance upgrades. 

• Develop a new strategy for the energy sector 
that involves industries, institutions, and the 
local community

• Explore new 
technologies for areas 
where hydroelectric 
power plants are not 
feasible.• Enable the sale 

of surplus renewable 
energy from 
households to 
the grid

Teruel,
Spain

• Move beyond 
compensatory policies 
and foster a sense 
of ownership and 
responsibility among 
local inhabitants
• Combine climate, 
labor, and industrial 
policies in just 
transition policies. 

• Develop and 
communicate 
concrete plans for 
new diversified 
projects, fostering 
local entrepreneurship

• Encourage active 
participation and 
engagement of all 
stakeholders in 
shaping the future of 
the region

• Support local com-
munities during the 
transition by creating 
hope, managing 
loss and facilitating 
the emergence of a 
transformed identity 
based on decarboni-
zation and renewable 
energies

Sulcis,
Italy

• Coordinate local 
institutional, cultural, 
and industrial stake-
holders in funding 
policies.

• Acknowledge the 
agency of local admi-
nistrators and entre-
preneurs in activating 
positive tipping points 

• Recognize the role 
of narratives on 
collective identity in 
shaping local discur-
sive ideologies and 
worldviews. 
• Shift mainstream 
social constructions 
of identity towards 
empowering local 
populations in deci-
sion-making.
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Table 3: Policy recommendations of upstream cases of TIPPING+ CCIRs

Upstream 
CCIRs

Decarbonization 
policies

Developing a green 
market and diversified 
economy

Coordinating 
multi-level 
governance

Recognizing 
identities and address 
vulnerabilities

Moravian-
Silesian 
Region 
and South-
Moravian 
Silesian 
region, 
Czech 
Republic

• Improve 
communication and 
awareness of the 
New Green Savings 
Programme, especially 
in disadvantaged 
regions

• Encourage bottom-
up and small-scale 
approaches, such 
as participatory 
budgeting, and 
support locally rooted 
small and medium-
sized businesses

• Emphasize social aspects in the just transition 
by involving local residents, employers’ 
unions, and stakeholders in negotiations for 
development conditions and future directions.

• Consider intra-regio-
nal differences when 
distributing funds and 
subsidies to avoid 
deepening existing 
spatial inequalities 
and prevent new 
inequalities

Essen and 
Duisburg, 
Germany

• Consider longer 
time horizons when 
monitoring transitions 
and observing changes 
in quantitative
outcome variables.

• Focus on the effects 
of policies at the 
local level and the 
initiatives taken by 
local governments to 
shape the future of 
cities beyond coal.

• Narrative changes 
can indicate the 
emergence of a new 
vision and contribute 
to eroding lock-ins 
and reorienting 
practices.

Megalopolis, 
Greece

• Accelerated promotion 
of direct electrification 
to the residential 
heating sector from 
2023 onwards, limiting 
that way the use of 
natural gas.

•Accelerated energy 
efficiency upgrades 
in order to reduce 
households’ energy 
consumption. 

• Prioritization of 
renewable energy 
from the planned 
550 MW of PV to 
Megalopolis.
• Installation of 
a battery energy 
storage system 
in Megalopolis to 
increase local RES 
penetration and 
reduce PV electricity 
curtailment.

Teruel,
Spain

• Move beyond 
compensatory policies 
and foster a sense 
of ownership and 
responsibility among 
local inhabitants
• Combine climate, 
labor, and industrial 
policies in just 
transition policies. 

• Develop and 
communicate 
concrete plans for 
new diversified 
projects, fostering 
local entrepreneurship

• Encourage active 
participation and 
engagement of all 
stakeholders in 
shaping the future of 
the region

• Support local 
communities during 
the transition by 
creating hope, 
managing loss 
and facilitating 
the emergence 
of a transformed 
identity based on 
decarbonization and 
renewable energies
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Upsstream 
CCIRs

Decarbonization 
policies

Developing a green 
market and diversified 
economy

Coordinating 
multi-level 
governance

Recognizing 
identities and address 
vulnerabilities

Svalbard, 
Norway

• Move beyond symbolic 
transitions to focus 
on real emissions 
reductions and energy 
transformation.
• Explore technological 
innovations for future 
energy generation, such 
as battery capacity and 
hydrothermal energy.

• Evaluate the 
contributions of the 
new economic pillars 
(tourism, teaching, 
education) to 
emissions reduction. 

• Consider areas such 
as just transition, 
clean and affordable 
passenger transport, 
infrastructure 
development, and 
social development.

Sulcis,
Italy

• Coordinate local ins-
titutional, cultural, and 
industrial stakeholders 
in funding policies 
• Acknowledge the 
agency of local admi-
nistrators and entre-
preneurs in activating 
positive tipping points 

• Recognize the role of 
narratives on collecti-
ve identity in shaping 
local discursive ideolo-
gies and worldviews. 
• Shift mainstream 
social constructions 
of identity towards 
empowering local 
populations in deci-
sion-making.

Upper
Silesia, 
Poland

• Study 
decarbonization 
scenarios and their 
socio-economic 
impacts.

• Accelerate 
investments in 
new industries 
and services as 
promised in the 
social agreement to 
mitigate the impacts 
of decarbonization

• Ensure a balanced 
energy mix in other 
Polish regions to avoid 
coal lock-in, particu-
larly in the residential 
heating sector
• Revise regional and 
sectoral policies in 
coal regions, empha-
sizing better coordi-
nation and priority 
setting at the national 
level

• Shift the focus from 
coal mining as a just 
transition challenge to 
broader aspects of the 
transition process in 
the region
• Assess the conse-
quences of EU-ETS-2 
implementation on 
households and 
various industries and 
implement socially 
fair revenue recycling 
schemes.

Lofoten, 
Norway

• Ground political processes in order to secure 
participation, co-ownership, and inclusion.

• Encourage regional 
changemakers to 
actively engage with 
and influence external 
decisions

Alberta, 
Canada

• Giver a higher priority 
to environmental 
impacts.
 
• Policies to address 
social issues particularly 
in Indigenous 
communities

• Search for alternative 
economic activities, in 
renewable energy, sus-
tainable green houses, 
and land based mitiga-
tion technologies for 
reclaiming degraded 
land

• Avoid perpetuating dominant power 
structures and open access for smaller groups 
to participate, recognising and including 
Indigenous-led initiatives in new transition 
pathways.
• Multi-sector policy approach including 
Indigenous governments (both traditional 
governance and democratically elected), 
provincial government and federal government
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Case studies

Identifying policy narratives. An analytical framework.

For the analysis of energy dynamics of the TIPPING+ case studies, an adapted general analytical framework, following 
Lieu et al., (2020)1 was used to map out the different kinds of narratives that regional actors employed to describe the 
energy transition processes. These narratives looked also at technologies, narrators, stakeholders, ideologies and insti-
tutions as well as policies related to these narratives and were visualised as shown in the example provide in Figure 1.

The mainstream narrative(s) identifies the pathway that represents the dominant energy / high carbon sector, e.g., 
coal power sector. In the description of such narratives, we also looked at the main narrators in power who perpetuate 
the status quo narratives. In contrast, the we also looked at Alternative narratives that could be on-stream and off-
stream narrative pathways that could provide us indications of changes or transitions that could potentially lead to a 
transformation.

• Hence, the on-stream pathways promote new low carbon technologies but under the ‘same’ system. They exist 
only in a special space within the mainstream pathway but do not challenge the current norms or the rules of the 
game. This might include carbon capture and storage technologies that support negative emissions but does 
not challenge the fossil fuel norms as they are add on technologies that could help fossil fuel companies con-
tinue to exist. Renewable energy technologies might so receive some subsidies but continue to operate within 

1 Lieu, J., Sorman, A. H., Johnson, O. W., Virla, L. D., & Resurrección, B. P. (2020). Three sides to every story: Gender 
perspectives in energy transition pathways in Canada, Kenya and Spain. Energy Research & Social Science, 68, 101550. 
https://doi.org/10.1016/j.erss.2020.101550.

Figure 1. Mainstream and Alternative Narrative Framework (Adapted from Lieu et al. 2020).
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the existing energy system norms (e.g., with fossil fuel subsidies and within the centralise energy systems). Pol-
icies and support mechanisms in the on-stream pathway can promote equal treatment (i.e., equal opportunity 
policies) of different technologies or gender perspectives. While the largely mainstream perspectives continue 
to be accepted, alternative technologies (e.g., gender) perspectives are viewed as equally valid. However, the 
dominant pathway is not fundamentally questioned, and the underrepresented perspective only exists in special 
spaces without challenging the underlying power dynamics that keep the mainstream energy system in place.

•	The off-stream pathways refer to alternative perspectives that depart from the mainstream perspective and 
challenge the mainstream pathway. The narrators are often those stakeholders or institutions who are on the 
fringes of power in society, the economy and politics. Their narratives can challenge the very power dynamics 
of the mainstream narratives and narrators. Policies within the off-stream pathway promote low-carbon inno-
vations in a dedicated space that is separate from mainstream technologies. Policies help to create protective 
spaces for low-carbon technologies, which exist outside the mainstream energy system. For instance, low car-
bon technologies may require new infrastructure to be built outside the existing infrastructure. These technol-
ogies may be supported through special incentives, programmes, and subsidies. In the off-stream pathway 
off-stream stakeholders may bring in new values and norms that challenge the mainstream power dynamics 
and (social) norms. The off-stream perspectives are viewed as distinct perspectives that do not reinforce the 
mainstream pathway. On the contrary, synergies of low carbon technologies supporting alternative narratives 
may emerge in an equality (gender) sensitive, off-stream energy transition.

Transformative-stream pathways narratives involve a radical technological, social and/or policy change and the rep-
resentation of diverse stakeholders and their perspectives that challenges the CCIRs mainstream pathways, its power 
dynamics and becomes the new norm. A transformation may occur as a result of on- and/or off-stream pathways 
leading to a future where different stakeholders are part of the decision-making processes. Transformation pathways 
are supported by a mix of stakeholder groups, policies and/or technologies that lead to a radically changed energy 
system dominated by low-carbon energy. The transformation process changes the power dynamics of the previous 
mainstream pathway and includes groups previously marginalized. Transformative pathways also consider broaden-
ing the discussion of equality and gender beyond women by including gender with other intersecting social identities.

Regional narratives and dynamics

In Austria, the industry sector is responsible for one third of Austrian greenhouse gas emissions (Umweltbundesamt, 
2021). The Austrian case study, focused on the base material industry, including iron and steel, cement, and chemical 
industry, as it generates about 60% of Austrian industrial GHG emissions (Umweltbundesamt, 2021). In this study we 
investigated narratives for the Austrian base material sector in order to derive policy recommendations that can help 
to tip the sector on a low-carbon trajectory. By an intensive exchange with stakeholders from the industry, we were 
able to identify current barriers and challenges. In addition, we gathered information about framework conditions and 
policy instruments applied and discussed in other European countries, to include a broader European perspective. The 
transferability and applicability of these instruments to Austria were then discussed with the industry stakeholders. The 
results can be used as a basis for policymaking for hard-to-abate sectors. 

Based on intensive exchange with industry stakeholders two off-stream alternative narratives were identified:

• Green Hydrogen Narrative
• Industrial Circularity Narrative

THE GREEN HYDROGEN NARRATIVE
“New process technologies are required that can make use of energy carriers that can be produced low-carbon, 
such as hydrogen. In the iron and steel industry, this includes the shift from the conventional blast-furnace route 
to the hydrogen based direct reduction (H2-DRI). For the iron and steel industry first pilot projects for the H2-DRI 

Upper and lower Austria, Austria Author: 
Raphaela Maier
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Stakeholder audiences and engagement

The main target group for our results were national policy-makers as the suggested policies should be implemented 
on the national level (e.g. Carbon-Contracts-for-Difference (CCfD), investment funds). This includes in particular the 
Ministry for Climate Action, Environment, Energy, Mobility, Innovation and Technology as well as the Ministry of Finance. 
Similar policies are also discussed on a European level, for example, Carbon-Contracts-for-Difference (CCfD) are 
discussed in Germany in combination with a climate contribution as a carbon border adjustment mechanism (CBAM).  
In addition, the results are interesting for companies in the base material sector (steel, cement, plastics) and the 
respective associations. 

The results of the Austrian case study have been further discussed in ongoing stakeholder processes in other projects 

route are operated in Upper Austria, they were started in 2018. Further pilot projects are planned but not realized 
yet”.

THE INDUSTRIAL CIRCULARITY NARRATIVE
“New strategies for a circular material use are developing. For that purpose, strategies go beyond the scope of 
a single company or industry branch. In other words, different industries need to collaborate to achieve radical 
emission reductions”.

For example, the cement industry is a so called “hard-to-abate” industry. The reason is, that about half of emissions are 
the result of direct and indirect energy consumption, but the other half of emissions are process-related which means 
that they are the result of a chemical process, the decomposition of raw materials in the heating process (Zhang et al., 
2018). In order to get rid of process emissions, a switch to new technologies which does not include the decomposition 
process would be necessary – for which no technical solution exists today – or alternatively the CO2 is captured and 
utilized elsewhere. For example, the captured CO2 can be used in other industry sectors as a feedstock and substitute 
to the use of fossil-fuels (e.g. can substitute for natural gas and oil by processing the CO2 to hydrocarbons as a feed-
stock for the plastics industry). In Lower Austria, a pilot project called “Carbon 2 Product Austria” is planned including 
the cement industry, electricity sector, refinery sector, and the chemical industry to show the feasibility of such a concept 
(Markowitsch et al., 2022).

A graphical representation of the development of the Austrian narratives can be found in Figure 2:

Figure 2. Visualisation of the main narratives in the Austrian case study.
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(e.g. “INTEGRATE - Austria´s path to climate neutrality: identifying a cross-sector integrated framework and incentive 
design, distributional and budgetary implications”) where stakeholders (national policy-makers, companies, NGOs, 
associations, etc.) from different sector come together, and also serve as a basis to build further research on it. 
Additional interviews are planned to further validate and discuss results.

Research insights and policy messages

A tipping point in the socio-technical system of the base material sector can be described by a strategic reorientation 
of companies displayed by investments in net-zero technologies. We found that this was the case since the Paris 
Agreement the awareness for low-carbon production processes and climate protection increased. For example, 
sustainability reporting rose and R&D projects for low-carbon technologies were initiated. This indicates, that the 
sectoral regime became destabilized. However, final decisions on investments, that pave the way for a net-zero future 
are still lacking. The reason is that for both industries, the economic viability of the new production technologies, next 
to the necessary infrastructure (renewable electricity availability, grid expansion) hold too much uncertainty and lead 
to an implementation gap. 

To close this gap, policy interventions can have a significant impact. First of all, structural policies such as carbon-
contracts-for-difference, and the establishment of a market for green basic materials are needed. Such policies on 
the one hand can push companies to pursue more radical net-zero efforts and on the other hand, provide certainty 
and decrease risks for their investments. Secondly, the switch to low-carbon technologies requires high up-front 
investments. To enable companies to go for such investment, support by means of investment funds can be considered 
a central option. For example, companies involved in the pilot project for circular material use in the cement, refineries 
and chemical industry applied for funding within the EU Innovation fund twice but were not granted one so far (mainly 
because the programme was set up for a different scale, for projects larger than the pilot project submitted in the 
Austrian case), possibly delaying respective implementation. Thirdly, different companies (also of distinct legal entities) 
need to collaborate to realize a circular material use. However, they first have to set up an adequate legal framework 
supporting this effort and ensuring the reliability of cooperation among companies. A standardized legal framework 
implemented by the government can ease this process. Hence, once the question of how value chains can be managed 
adequately across companies is answered, circular material concepts can be more easily transferred to other locations 
– triggering a self-propelling positive cascading effect. Finally, the establishment of infrastructure for green hydrogen 
represents a bottleneck today. Once renewable energy supply is increased and the infrastructure for electricity and 
hydrogen is established, this will have an accelerating effect for net-zero efforts of companies in the base material 
sector.

Umweltbundestamt (2021) Klimaschutzbericht 2021. Vienna. Available at: https://www.umweltbundesamt.at/em-
iberichte.

Zhang, C. Y. et al. (2018) ‘Accounting process-related CO2 emissions from global cement production under Shared 
Socioeconomic Pathways’, Journal of Cleaner Production, 184, pp. 451–465. doi: 10.1016/j.jclepro.2018.02.284

Markowitsch, C. et al. (2022) ‘C2PAT – Carbon to Product Austria’, 43(0), pp. 1–12. Available at: https://www.tugraz.
at/fileadmin/user_upload/tugrazExternal/738639ca-39a0-4129-b0f0-38b384c12b57/files/lf/Session_D6/464_LF_
Markowitsch.pdf
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Regional narratives and dynamics

The mainstream economic driver and energy production narratives in Alberta revolve around fossil fuel-based resource 
extraction and energy production. The Alberta government has established land management and governance depart-
ments to address the environmental and social impacts of land development and also historically made several com-
mitments, from the Rio de Janeiro Earth Summit (1992) to the Paris Accord (2015), to bring about this change. However, 
regional land-use plans prioritize continued growth of the oil and gas industry due to the inherent economic dependence 
and close cultural identity associated with oil, gas and coal mining. Constant global scrutiny against oil, gas and coal 
mining has led to industry members adopting a defensive attitude, while political lobbying against the energy sector also 
poses significant barriers to the adoption of land-based mitigation technologies.

While workers in the energy sector in Alberta (especially in the oil and gas sector) on average enjoy higher wages and 
career opportunities, the workforce lacks diversity with Caucasian men being the most dominant segment of the work-
force. Efforts have been made to address gender and racial inequality, but more progress is needed for. Oil and gas 
companies play a significant role in Alberta’s economy, with top companies contributing to government royalties and 
taxes. These companies have heavily influenced the province’s energy narrative through marketing strategies and thus 
hindered the smooth transition to more sustainable alternatives. However, some oil and gas producers have joined the 
Pathways Alliance to invest in technologies like BECCS and hydrogen-based fuel. Indigenous communities in the region 
have been the most adversely affected by the development of oilsands, impacting their environment and socio-eco-
nomic welfare. While some companies have implemented policies to involve Indigenous-owned businesses and foster 
community values through interaction, not all communities wish to engage in the economic opportunities due to cultural 
and community health barriers. Thus, it is crucial to involve Indigenous voices in the decision-making process regarding 
the development of land-based technologies in the region. 

Regarding off-stream narratives the following have been identified: 

•	The hydrogen economy is being explored in Alberta as an ongoing alternative narrative and pathway. This 
involves leveraging existing production and carbon capture infrastructure to export hydrogen as a viable fuel. 
Currently, investments in innovation and technology mainly focus on hydrogen production from natural gas.
 
•	Development of new economic sectors based on land use mitigation technologies to provide a business case 
for social-ecological challenges such as carbon emissions reduction and food insecurity, particularly in more 
remote Indigenous communities. The new narrative includes ensuring that every community member in remote 
Indigenous community has access to affordable and nutritious food through the generation of community green-
houses and nature-based solutions to address degraded land from industry by incorporating sustainable energy 
technologies. These community-owned greenhouses also serve as a social hub promoting traditional knowledge, 
values, knowledge sharing with the younger generation and integration of scientific knowledge with traditional 
ecological knowledge. The greenhouses are proposed as an integral part of a new economic model that could 
potentially generate revenue via the sales of crops, carbon emissions credits and consultancy services in the 
region about the technology used.

Stakeholder audiences and engagement

A diverse range of stakeholders with distinct interests and roles have been involved, including the research project team, 
community members of Indigenous communities, the provincial government, non-Indigenous members in the energy 
sector, not-for-profit organisations and community-based farmers. The project sponsors, typically private investors or 
funding organizations, can hold significant stakes in financing resources. Community members are crucial stakeholders 
as they are directly affected by the project’s outcomes. Their input, feedback, and engagement are important for ensur-
ing the project meets their needs and aligns with community values. Government bodies, such as such as the Alberta 
Energy Regulator, have a stake in the project to ensure compliance with relevant laws, regulations, and environmental 
standards. They may provide permits, conduct inspections, or set guidelines that the project must adhere to throughout 
its lifecycle. Environmental NGOs might also take a keen interest in the project and its results. Lastly, social scientists 
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and Universities may engage as stakeholders, focusing on the project’s social implications. 

There were several stakeholder engagement activities that took place over 4 days in in August 2023 with an Indigenous 
community where researchers interacted with community members, Elders, students, and support staff (non-communi-
ty members hired to promote the communities’ interest). The interaction involved sharing vision of alternative futures to 
develop greenhouses in the community as a means to address food insecurity. Community members would participate 
in growing food for their own consumption as well as tree seedlings to reclaimed degraded land (i.e., cut lines from the 
oil and gas sector). Additionally, renewable energy can be generated in the community to power both the green house 
and possibly for solar power rooftops to avoid reliance on fossil fuels. As a region with high solar potential this can 
contribute to energy sovereignty, where the Indigenous community has agency in the development and use of its energy 
sources rather than depend on the dominant oil sector. Another workshop was carried out in Calgary, in August 2023 
with 17 stakeholders including, those from the energy sector, not for profit, private citizens, academics, university stu-
dents, community farmers. An Indigenous community member also participated remotely, dialling in from the field while 
picking berries. The stakeholder workshop revealed that participants saw potential futures in nature-based solutions, 
renewable energy, regenerative farming, wetlands restoration and was cautious about bioenergy capture and storage. 
Overall stakeholders saw a future beyond the oil and gas sector.

Research insights and policy messages

• The oil and gas sector actors are not the likely leaders in a sustainable transition due to their perception that 
such a transition is contrary to their survival. They are more likely to support carbon capture and storage technol-
ogies to reduce emissions and prolong their industry as a way to support transitions to a sustainable economy. 
Thus, they advocate for policies that support high carbon-intensive activities including fossil fuel subsidies and 
granting licences for future oil sand development that are not aligned with Paris Agreement goals.
• New alternative industries can be developed as the oil and gas sector declines. Policies such as grants sub-
sidies, fixed feed in tariffs or carbon emissions reduction certificates, should help to support sustainable and 
regenerative agriculture in communities, afforestation and provide incentives for circular economy. 
•  There needs to be integrative policy frameworks that promotes food generations, renewable energy and re-
forestation for degraded land. This would require a cross-policy sector approach and include multiple govern-
ment jurisdictions including Indigenous governance and leadership (both traditional governance structures and 
democratically elected leaders), as well as provincial and national governments.
• Dedicated policies also need to support Indigenous-led sustainable initiatives with criteria developed by Indig-
enous peoples that acknowledge their differentiate needs and begins to address reconciliation in a meaningful 
manner.
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Regional narratives and dynamics

The Moravian-Silesian Region (hereinafter MSR) is one of the 14 administrative regions of the Czech Republic and one 
of the three Czech coal and carbon intensive regions (CCIR). MSR is one of the most industrialized and urbanized areas 
in Central Europe. The region (respectively its urban agglomeration) experienced dominant development in the second 
half of the 20th century during the period of communism, when coal mining, metallurgical and energy-intensive heavy 
industries have been supported as dominant sectors of the centrally planned economy. The regional capital city of 
Ostrava used to be called the “Steel Heart of the Republic” and it was emphasized that the prosperity of the region 
stands and falls with the coal. Post-industrial change of the region has been gradually evolving from the mid-1990s 
when the first coal mines and factories were decommissioned which was followed by the rise of social problems. The 
decline of coal mining and heavy industries have resulted in stagnating local economies, declining populations, an 
overall sense of loss of identity and prospects, and the rise of populism rhetoric with nostalgia and often false political 
promises. 

More than thirty years after the change of political regime, despite general economic restructuring and investments in 
environmental restoration, the Czech coal regions still suffer from the resource curse as being indicated by significantly 
worse environmental quality, population vitality, labour market and social capital indicators (Frantál et al., 2022). Over 
the past three decades, the MSR has lost 10% of its population, whereas the problem is especially the outmigration of 
young people and highly qualified professionals. Coal mining is currently taking place in the last operating underground 
mine, owned and subsidized by the state. According to the original plans, coal mining here was supposed to end in 2022, 
however, in view of the ongoing energy crisis and increasing prices of electricity and fuels, the Government decided to 
continue minimally until the end of 2023, while they assume it will continue even in the following years as long as it will 
be at least “economically neutral” (i.e., neither profitable nor unprofitable). The new operational programme that comes 
under the EC narrative of “Just Transition” (designed for 2021-2027) should help mitigate the effects of the coal phase-
out and transformation process on the economy, the population and the environment, secure jobs for employees leaving 
the coal industry, improve public services and restore the landscape affected by mining. 

There is still no universally accepted approach or definition of the just transition term, which applies particularly to 
the ‘just’ part of the transition. Abram et al. (2022) suggested to use it as an analytical concept for ongoing transition 
processes, providing a whole-system perspective on justice (including the procedural, distributive, recognition, and 
restorative criteria) that can help in identifying systemic policy solutions to address environmental and socioeconomic 
concerns. However, the fundamental challenge still remains to incorporate the spatial dimension into mapping and 
understanding the just transition, considering multiple spatial scales and time horizons (Kanger and Sovacool, 2022).Our 
research investigated this regional energy transition from a geographical perspective an demonstrated the importance 
of investigating the impacts and unintended consequences of coal phase-out at multiple spatial levels. Mapping intra-
regional differences in the impacts of energy transition and socioeconomic transformation, identifying its determinants 
and reflecting them in relevant policy measures can significantly refine the outcomes of the transition and make it 
more “just”.  

Stakeholder audiences and engagement

We have engaged relevant groups of stakeholders from the beginning of the project. Initial step in getting our 
stakeholders involved was done even before the project started, when mutual discussions with the representatives of 
regional authorities, city councils, NGOs, active citizens´ groups and some others were held about our researched topic 
and how helpful our findings can be for their activities. Based on their support, we were able to initiate involvement 
of stakeholders into our work from the initial stages. To build and extend our stakeholders´ portfolio further, in the 
first months of the project, thorough mapping of other relevant stakeholders involved in the development of coal and 
carbon-intensive regions was conducted. These people and organisations on the local, regional and national level were 
searched online and using so called snow-ball sampling method. The selected representatives were contacted with 
the basic information about our Team, the TIPPING project´s objectives and research topics. Based on this activity, 
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our network of stakeholders was enlarged, including circa 45 people altogether. The results of our research can be 
potentially applicable for the following groups of stakeholders and end users:

I. Scientific community: individual scientists and researchers interested in the regional and transition studies 
(expanding theoretical understanding of energy transition processes, its spatial consequences and adaptive 
governance strategies to these processes).

II. Policy-makers and decision-makers: regional authorities responsible for planning and conducting the 
transition processes, members of the panels/commissions evaluating the project proposals and distribution of 
funds from Just Transition Programme, mayors of cities and municipalities, etc. 

III. Non-governmental sector: non-governmental organizations and various regional and local grassroots 
initiatives attempting to accelerate the transition processes, recognizing and dealing with the negative social 
consequences (e.g., Europe Beyond Coal, the RE-SET (Platform for Social Ecological Transformation), Hnutí 
Duha/Friends of the Earth, We Are the Limits, etc.)

IV. Educational sphere: new knowledge can be implemented in the innovated educational programs in the 
subjects of regional geography, energy geographies, environmental sociology, etc.

The first, “qualitative” phase of research included semi-structured interviews (realized both online and face-to-
face during 2021) with selected respondents (representing different stakeholder groups) focusing on mapping the 
changing narratives about coal mining, about the changes taking place in the region, perceptions of the main problems 
associated with the economic transformation of the region, examples of good practices of regeneration of post-mining 
and post-industrial brownfields, and stakeholders´ preferences regarding the future development. The results of this 
first phase of research have been presented and discussed during the first stakeholders workshop organized (online) 
in September 2021. The second, “quantitative” phase of research consisted of rigorous statistical analysis of hard data 
exploring what are the principal (environmental, demographic and socioeconomic) differences between coal mining 
and other regions in the Czech Republic, and what are the determinants of population decline, unemployment and rise 
of populism as some of the key indicators of energy transition and socioeconomic transformation of coal regions. The 
results of the second phase have been presented and discussed during the second stakeholders workshop organized 
in March 2023 at the University of Ostrava in Ostrava city. The feed-back from both workshops have been incorporated 
into the final results presented as part of project Deliverables and scientific publications.

Research insights and policy messages

Our research, presented results and recommendations for policy and practice cover three main areas of concern:

I) Mapping the regional impacts of the energy transition and identifying key problem areas to focus on in regional 
development strategies

 
• Coal mining and post-mining regions have significantly worse air quality than non-mining regions, they regular-

Image 1. An open coal mine in the Moravian-Silesian region.
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ly show higher rates of unemployment, lower business activity, and less job opportunities and have significantly 
lower levels of social capital and social cohesion (for more details see Frantál et al., 2022). 
•	Coal mining regions (together with other peripheral regions) are losing population significantly.
•	Coal mining and its decline did not turn out to be a significant determinant of the unemployment and popula-
tion loss. The key factors affecting these phenomena proved to be both geographical (peripherality, urbaniza-
tion, population density) and socioeconomic (education level, business activity). 
•	There are significant differences both within coal mining regions (where there are districts or cities that are 
relatively stable economically and demographically), and that within a generally prosperous regions, where there 
are districts or municipalities that show some of the worst economic indicators in the country (typically the 
border peripheries). 
•	These intra-regional differences must be considered when distributing money and subsidies, so that existing 
spatial inequalities do not deepen, or new inequalities do not arise (particularly the polarization between cen-
tres, urban agglomerations and peripheral rural areas).

II) Distribution of funds from the Just Transition Programme - prioritization criteria for assessing projects and their 
financing and mobilization of human capital and local networks for the creation of projects

•	In the context of the just transition, emphasis should be placed not only on the economy and business envi-
ronment, but on the social aspects: local residents, employers unions and other stakeholders must take a part 
in negotiating the conditions and future directions of development
•	To enforce the bottom-up and small-scale approach: ideas and suggestions from local people (representatives 
of municipalities, local entrepreneurs, NGO´s, various interest groups) should be more included in the planning 
(i.e., participatory budgeting) 
•	Do not rely on promoting a few strategic “mega-projects” and large employers, but supporting locally rooted 
small and medium businesses based on creativity and innovativeness of local people, which are more resilient 
against global crises. 
•	Invest the EU funds for post-mining landscape reclamation meaningfully (criteria of efficiency, feasibility, trans-
parency and openness, legitimacy and environmental and economic sustainability)
•	Importance of investments into tertiary sector as well as infrastructure development (transport, housing, pub-
lic services) to improve the living conditions and mitigate the outmigration of young people.
•	Place branding:  work systematically to improve the image of the region (not to build solely on an industrial 
legacy, not to support the traditional view that the region is “very distinctive”).
•	To develop connections to Poland (Silesia) and support cross-border cooperation.

III) Distribution of funds from the New Green Savings Programme - recommendations of changing the criteria for dis-
tribution of funds for home energy efficacy renovations and refining regional and local strategies to promote energy 
retrofitting

•	There are huge inter-regional and intra-regional differences in the rate of drawing energy retrofitting subsidies 
per capita, which reflect demographic and socioeconomic characteristics of areas (for more details see Frantál 
and Dvořák, 2022).
•	The retrofit programs should be better presented and more effectively communicated in the media and region-
al advertising campaigns especially in disadvantaged regions where the level of drawing is low: the knowledge 
and information (how the program works, what are the benefits) play an essential role in the promotion and use 
of retrofits. 
•	Local authorities and local grassroots initiatives and energy service companies can play a significant positive 
role as intermediaries and should be financially supported for their education programs and providing consul-
tancy services.
•	Community-led retrofit is effective at engaging households, contributing to local supply chain development, 
helping households access financing, and being a valuable delivery partner for local authorities energy poverty 
schemes.
•	The division of the total packet of subsidies into parts (regional budgets) that would reflect the current level 
of drawing and the needs of individual regions would help directly reduce regional economic disparities and 
contribute to reducing the outflow of population from these regions.
•	Setting up fixed shares of subsidies for specific investments should be considered by policy makers (i.e., to 
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increase the amount of funds for reducing energy intensity of existing buildings and implementing renewable 
technologies, while reducing the support for the construction of new houses), which could reduce the number 
of free-riders (economically stable households that have enough of own resources to invest without subsidies). 

Abram, S., Atkins, E., Dietzel, A., Jenkins, K., Kiamba, L., Kirshner, J., ... & Santos Ayllón, L. M. (2022). Just Transition: A 
whole-systems approach to decarbonisation. Climate Policy, 22(8), 1033-1049.

Frantál, B., Dvořák, P. (2022). Reducing energy poverty in deprived regions or supporting new developments in metro-
politan suburbs? Regional differences in the use of subsidies for home energy efficiency renovations. Energy Policy, 
171: 113250. 

Frantál, B., Frajer, J., Martinát, S., Brisudová, L. (2022): The curse of coal or peripherality? Energy transitions and the 
socioeconomic transformation of Czech coal mining and post-mining regions. Moravian Geographical Reports, 30(4): 
237–256. 

Kanger, L., & Sovacool, B. K. (2022). Towards a multi-scalar and multi-horizon framework of energy injustice: A whole 
systems analysis of Estonian energy transition. Political Geography, 93, 102544.

References

Regional narratives and dynamics

The Balearic Islands are characterised by their dependency on tourism as this sector accounts for more than 45% of 
its GDP, creates jobs for 200.000 workers, and hold a total of 625,000 tourist places for a population of 1.2 million in-
habitants, that is, one of the highest tourist densities in the Mediterranean (Hof and Blázquez-Salom, 2015). Each year 
more than 16 million visitors arrive at the four islands, consuming water, generating waste, collapsing roads and filling 
idyllic beaches (Hermoso, 2022). The generation of electricity in the Balearic Islands is also highly dependent on fossil 
fuels, as in 2021 only 313GWh of electricity was generated by renewable energy sources, accounting only for 3% of the 
total electricity generated in the region (Red Electrica Española, 2022).

Our research focused on the development, approval and implementation in 2019 of the regional Climate Change and 
Energy Transition Act as a tipping intervention towards a decarbonised economy in the Balearic islands; as well as 
on the drawbacks that may hinder or delay the implementation of the Act, particularly the ones that pose obstacles to 
the enhancement of coordination capacities in the regions, such as the existence of very strong and different insular 
identities and the high reliance on tourism. This Act was a decisive step forward in the decarbonisation process of the 
islands as it seeks to develop a new, more efficient and secure energy model with renewables and without fossil fuel. 
From this analysis the identified narratives can be summarised as follows: 

• The energy transition based a decentralisation of the current energy system while decreasing the fossil-fuel 
dependence: aiming to reach 35% of energy production from renewable sources by 2030  and by 2050 the aim 
is to be 100% renewable with 70% of energy from renewables being locally produced and the rest imported from 
the mainland.  On transport, the objectives are to ban diesel cars’ circulation by 2025 and by 2035 all new cars 
will have to generate zero-emissions and the greening of maritime transport. The law also foresees the gradual 
but complete closure of the thermal power plants. 

• Implement a multi-level, polycentric governance for the energy transition, considering issues of local iden-
tities and cultural heritage is needed for a justdecarbonisation futures: Each Balearic island has its own gov-
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ernment, identity and its own cultural factors which have led to the design of a different approach towards the 
energy transition. Some of these Councils have played an opposition role in terms of implementation of the 
Climate Change and Energy Transition Act.  For instance in some instance, the Eivissa and Formentera Insular 
Councils as well as some tourism operators based on these islands are concerned with the potential negative 
impacts and the costs of the energy transition derived from installing renewables, since this may affect tourism 
development and have negative economic consequences.

These narratives are represented in figure 2 

Stakeholder audiences and engagement

Our research was based on two 2 workshops and an extensive set of interviews and online meeting the result of which 
were the consulted stakeholders including representatives from the Committee of Experts for the Energy Transition, 
the Balearic Institute of Energy, managers of Endesa-Enel, a representative from the NGOs Amics de la Terra, and a 
manager from the Asociación Balear de Empresas de Alquiler de Vehículos (BALEVAL). The stakeholder audiences 
covered actors involved in the energy transition in the Balearic Islands and particularly the ones involved in the imple-
mentation of the Climate Change and Energy Transition Act and Regional Government departments and agencies with 
a legal mandate related to its implementation.

Research insights and policy messages

1- Decisive policy measures can trigger systemic change and act a tipping intervention towards regional decarboni-
sationn, but many other social and cultural conditions need also to be taken into account.  

The approval of the Climate Change and Energy transition Act in 2019 may be understood as a tipping intervention 
in the energy transition process in the Balearic Islands. The high level of ambition of the law (35% of renewables, 40% 
of CO2 reduction, 23% decrease in energy consumption by 2030 or prohibition of circulation of diesel cars by 2025), 
the level of consensus achieved among the political parties and its pioneer and holistic character, addressing the 
main challenges related to electricity production and mobility, constitute elements of hope to shape the future of the 
islands towards decarbonisation. According to the stakeholders consulted from the Balearic government and CSOs, 
the law has created the adequate framework with the right incentives to boost renewable energies in the islands and 
has generated the needed momentum for a shift in stakeholders’ mentality towards the need to adopt decarbonisation 

Figure 3. Visualisation of the main narratives in the Balearic Island case study
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policies. Proof of that is the 31,1% growth in the deployment of renewable energies in 2021 due to a 44.2 % increase in 
installed solar photovoltaic capacity compared to the previous year (Red Eléctrica Española, 2022b). 

But there has been a strong dependence of Balearic inhabitants on tourism as a way of survival for many decades, 
which has produced a variety of symbolic meanings and cultural attributes that have shaped their identities (Carranza, 
2021). Dependence on tourism has impacted the island ways of life - economically, politically and culturally- and af-
fected social relations, hence creating certain resistances to change, e.g., due to potential effects on local and cultural 
landscape.  The Covid-19 created further pressures for opportunity to work towards economic diversification, however, 
this has not happened.

2- A multi-level, polycentric governance should integrate regional, insular and local actors to implement effectively 
climate actions

In terms of implementation, the governmental Balear Institute of Energy has taken a very active role recognized by the 
consulted stakeholders promoting a decentralised model based on prosumers and energy communities in the islands, 
which has exceeded all expectations in the last years. With regards to decentralised prosumers, the total evolution of 
installed power in the Balearic Islands (in kW) has increased by 17.2% compared to 2021, going from 46,067 kW in 
2021 to the current 53,968 in the first quarter of 2022 (Europa Press, 2022). Besides the need of the regional govern-
ment to coordinate with insular councils, the new decentralisation approach of the law demands regional authorities 
to coordinate their actions and measures with other governmental levels such as local councils (who hold for instance 
powers on local regulations on solar photovoltaics) and other stakeholders like energy communities, energy suppliers 
and utilities, neighbour associations, etc. This new decentralised approach represents a shift and therefore a big chal-
lenge, moving from the traditional top-down to a more bottom-up approach. For its success,  it requires the gradual 
empowerment of citizens, local institutions and entities and a capillarity focus on capacity building that necessarily 
relies on coordination capacities by all the relevant stakeholders.

3- Develop a comprehensive understanding of Climate adaptation and mitigation challenges to promote systemic 
and structural change in energy consumption and production models. 

The implementation of the Act has still many limitations as many of the large energy consumers of the Islands, ports 
and airports, do not fall under the scope of the Climate Change Act since the Balearic government does not hold 
powers to regulate them. With this regard, the Committee of Experts for energy transition and climate change warns 
about the need to reduce the flow of visitors, who generate a large volume of emissions during their stay in internal 
displacements, consumption of resources, which must also be imported, and energy consumption (Domblás, 2022). 
They propose a deep cultural change and a new productive and consumption model which requires the development 
of other sectors not linked to tourist activity, such as agriculture, food production from an ecological and regenerative 
perspective, sustainable management of natural resources, manufacturing linked to the recovery of materials, third 
sector, social care, research and innovation (Domblás, 2022).
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Regional narratives and dynamics

The Teruel region in Spain is a traditional coal and carbon intensive region (CCIR), where the last mine was closed in 
2019 and used to generate electricity in the local thermal power plant of 1.101,4 MW also closed in 2020. Coal and car-
bon dependence in the region had already been decreasing since the beginning of the century by accelerated with the 
Spain entry into the European Union (1986) which led to the adoption of more demanding environmental regulations, 
increased production costs and implied a greater exposure of national coal to the EU market.  Finally, the EU announced 
the end of coal subsidies by 2025. In this context, the demolition in May 2022 of the last cooling tower of the coal-fired 
plant in the Spanish region of Andorra (Teruel), after 40 years in operation has had a significative emotional effect on 
the local population, since much of the local identity and tradition was constructed around such industrial emblem. 
This event not only represented a final farewell to a way of life around coal - now perceived to have inevitably ceased to 
exist - but also has urged the need to accelerate a full regions’ transformation towards a new economy whose agents of 
change, content and identity are not yet well defined. 

From qualitative results obtained via interviews and workshops, contradictory feelings and reactions have been detect-
ed. On the one hand, the closure of the mines and the plant, and the lack of materialisation of new projects that would 
support a “post-coal” new regional identity, have created resistances among the population towards the creation of a 
new project identity, generating feelings of abandonment, nostalgia, resignation, exclusion, etc. On the other,  growing 
positive expectations and hope have emerged, particularly by new business models and young entrepreneurs, of engag-
ing in large-scale investments based on renewable energies. Taking into account that the Andorra-Teruel area has been 
highly dependent on coal for a long period of time and that its inhabitants have constructed an identity around that, our 
research explored the formation of new identities as well as the locally perceived structural conditions and governance 
arrangements for rapid socio-energy transformations in one of the most affected regions by the coal phase-out in Spain. 
We underline the importance of the narrative that advocates for local economic diversification, decisive policy interven-
tions, and the need for transparency, clarity and ample public engagement in implementing key policy instruments as 
the Just Transition Mechanisms. 

These two regional decarbonisation narratives were be identified:

• Creation of a large corporate renewable complex to replace the old coal mines and energy industrial complex. 
On this, two main initiatives promoted by the governmental body Institute of Just Transition: the signature of the 
Just Transition Agreement with the most relevant social agents, which has as priority objectives the maintenance 
and creation of activity and employment, the settlement of the population in rural territories and the promotion of 
diversification consistent with the socio-economic context;  and the tender of the so called Nudo Mudéjar, which 
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grants the evacuation rights of the 1,200MW that were left free at the connection point. The projects submitted 
to the tender must use renewable energy sources, and may incorporate hybrid installations and storage systems. 
To evaluate the tenders, 55 points out of 100 were applied according to socioeconomic criteria (create green 
job opportunities and training, promote self-consumption and energy communities, generation of municipal in-
come, etc.). The large energy company Endesa was been the provisional winner of the tender, with a project that 
includes the hybridization of solar and wind renewable projects, energy storage and the development of green 
hydrogen projects, together with a social plan that foresees the creation of more than 3,500 jobs during the con-
struction of the projects, generating 300 direct permanent jobs in the area for the operation of these facilities.

• Creation of new projects identities based on decentralised and more diversified economic activities towards 
regional energy decarbonisation, respect for local cultural heritage and the renewable energies paradigm: ac-
cording to this perspective public authorities should take into consideration identity issues, accompanying and 
supporting local communities and dealing with the emotional aspects of transformation (e.g. creating hope, 
managing loss and grief) until a transformed identity emerges which is more favourable to the acceptance of new 
diversified projects working across sectors, based on local entrepreneurship, and less dependent on one single 
economic sector.  In this process,  it should be addressed  the issue of social memory in a proactive manner from 
public institutions and  finalise/ terminate the old paradigm in a symbolic way in order to have all capacities focus 
on the new. In the Teruel case study, the demolition of the cooling towers of the coal fired plant,  an industrial em-
blem full of symbolism for the inhabitants of this territory,  represented a final farewell to a way of life around coal 
that has already ceased to exist. With this regard, it should be highlighted the role played by Andorra Mining Mu-
seum and other cultural associations, which are active in keeping and maintaining the memories associated with 
the coal industry and serve a function in terms of giving support to the local population in this transition process. 

Stakeholder audiences and engagement

The stakeholder audience included the stakeholders involved in the just transition processes in Teruel, Aragon, and 
other CCIRs areas which are in the process of phasing out coal including managers of  the electric utility (ENDESA/
ENEL),  representatives from the Andorra and other directly affected municipalities,  supramunicipal entities  (Comarca 
Andorra Sierra de Arcos),  national trade unions (UGT and CCOO) and local workers’ platforms (Plataforma de traba-
jadores de subcontratas y el futuro de la Comarca),  the Energy, Labour and Environmental departments of the  regional 
government (Gobierno de Aragón),  cultural and coal and mining heritage associations (Asociación Cultural Pozo de 

Figure 3. Visualisation of the main narratives in the Balearic Island case study.
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San Juan),  business associations (Asociación Empresarial de Andorra Sierra de Arcos y Bajo Martín), environmental 
NGOs (Fundación ECODES), training centres (Centro  de Estudios Ambientales Ítaca),   rural development associations 
(ADIBAMA), the academia (Universidad de Zaragoza), and last but not least,  the national government body in charge of 
implementing the Just Transition Funds: the Spanish Just Transition Institute. 

The main results of the two workshops held, interviews and case study findings were shared by e-mail with the stake-
holders and face to face meetings were held with representatives from the Spanish Just Transition Institute, national 
trade unions (UGT and CCOO), an environmental NGO (Fundación ECODES), and a manager of the energy electric utility 
Endesa.  In these meetings, the findings of the case study were further explained and contextualized. The  purpose of 
these meetings  was to draw lessons learnt from the two main just transition initiatives in process of implementation in 
the region: the Just Transition Agreement and the Nudo Mudejar tender. ¿Which aspects from these 2 initiatives could 
be improved? ¿what constitutes good practice? ¿what is missing in terms of strategies for regional transition? ¿Which 
type of resistance have blocked those initiatives? Which stakeholders were left behind? ¿Why?

Research insights and policy messages

1- Resistance identities emerge in decarbonisation processes and they tend to be characterised by three el-
ements: a) an opposition movement to the phase-out of  coal, b) the refusal to change identity and become 
something different and c) the lack of alternative futures without carbon (Sanz-Hernandez, 2020). Therefore, 
stakeholders should be able to construct or visualise convincing economic alternatives  (Mayes et al., 2014; Mar-
shall, 2016) based on the new proposals in order to move from a resistance to a new project identity. In Teruel, 
public debate on how to carry out a just transition is ongoing and the promises and potential delays of new jobs 
and development related to the Just Transition Agreement and Nudo Mudejar play a key role. With this regard, 
many stakeholders (from trade unions but also from environmental NGOs and local public administrations) crit-
icise that the new economic alternatives have taken too long to materialise and that “we should not demolish 
existing options before building up new alternatives”. Public authorities should be able to manage these tempos, 
understanding the implications of how local populations perceive their future job opportunities. 

2- Transformation policies should combine climate, social, labour and industrial policies at the same time so 
new project-oriented identities can emerge. Indeed, such a combination of policies can catalyse the diffusion 
of positive spillover effects from low-carbon investments and thus mitigate negative distributional impacts if 
present. As a good practice case, the tender of the Nudo Mudejar point of connection to grant the evacuation 
rights of the 1,200MW that were left free by the closure of the coal plant,  required the use of renewable energy 
sources, and the eventual incorporation of hybrid installations and storage systems. The installations should 
be located in the municipalities included in the Just Transition Agreement of Aragon. Overall, it appears that in 
CCIRs, a key enabling condition for a just transition is to adopt a broad perspective that integrates climate policy 
with economic, socio-cultural and regional policies with locally defined objectives. In the case of Teruel, some of 
the stakeholders consulted claimed that local inhabitants should “change the mentality”, leave behind the bubble 
of huge salaries and early retirements and work on accepting that the future of the region also depends on the 
citizens, not on one or a few companies that come from abroad. However, trade union voices pointed out that 
there is a need for large tractor projects that attract the business fabric and that not everything can be left on 
“local entrepreneurship”. 

3- To revert  the current the current declining demographic trends as well as to end with the regional depend-
ence on a single large company or economic sector,  diversification of job opportunities by enabling for the 
establishment of a solid network of small and medium-sized local businesses is needed. In Teruel, the com-
bination of solar panels with agriculture and the development of other technologies like green hydrogen  could 
help boost agronomic activity in the region  and maintain jobs after solar and wind farms have been installed. So, 
renewable energies have to be developed with other technologies/services, since they alone cannot ensure that 
the transition will be fair for everyone. In fact, the development of new sectors will indeed strengthen the region’s 
economy. On one hand, more population will require more services (better internet connection, transportation, 
health, education, recreation etc.).

Promoting measures whereby the same large corporate actors take again the lead merely substituting coal tech-
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nology by large scale renewable projects and based on compensatory policies such as early-retirement packages 
and top down policies oriented to substitute coal by another main activity, are being criticised because they have 
proved not to be efficient. An alternative, transformations narrative advocates for implementing efficient and fair 
processes in which all stakeholders play a more active role and are not expecting a large company to take  of the 
situation and in which a diverse range of agents take ownership of their future and become aware that they are 
necessary actors in this decarbonisation processes (Moreau et al., 2017; Sanz-Hernández et al., 2019).  
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Regional narratives and dynamics

The Greek municipality of Megalopolis (Area: 722.6 km2, 
Population (2021): 8,791(Hellenic Statistical Authority 
2022)) retained a rural character until 1970. Since then, the 
Public Power Corporation (PPC) started lignite exploitation 
in the Megalopolis deposit, making lignite mining and 
lignite-based power generation the dominant activities in 
Megalopolis, employing a remarkable percentage of the 
local workforce. Specifically, the total workforce of the lignite 
mines consisted of about 1,500 workers, while 1,000 more 
were employed in the PPC’s power plants of Megalopolis. 
Moreover, since 1997, the Megalopolis District Heating 
(DH) system that provided about 30% of the city’s building 
stock with hot water and space heating, was supplied with 
thermal energy from the Megalopolis III lignite plant (ΣΔΑΜ 
2020) and still employs 8 workers.
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Image 2. 
Megalopolis and the power generation centre. 
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In 2019, with the publication of the Greek National Energy and Climate Plan (NECP) the gradual phase out of lignite 
for power generation was put in place, setting the dates for the decommissioning of all existing lignite power plants 
in Greece by 2023 (Hellenic Ministry of Environment and Energy 2019). Megalopolis is one of the directly affected ar-
eas since the Megalopolis I, II and III power plants have already been shut down, Megalopolis IV was planned for shut 
down by 2023 (unofficially extended to 2025), and only the Megalopolis V power plant will keep operating with natural 
gas. Consequently, the necessary workforce for the operation of the lignite power plants and mines has already been 
reduced to around 700 employees, and at the end of the delignification period half of them will have to face the loss of 
their jobs (the other half is at retirement age). This steep decline in job opportunities is possibly responsible for the loss 
of almost 1,900 people in Megalopolis population since 2011 (Hellenic Statistical Authority 2022). Regarding, the DH 
system, while it is still operating with a gas boiler, a natural gas distribution network is almost complete, with all house-
holds in Megalopolis being supplied a new natural gas boiler free of charge (granted from the just transition fund). The 
fuel for the DH gas boiler has been provided free of charge from the PPC for 2022 and 2023.

Taking into account the Greek plan for the just transition of lignite regions (Hellenic Ministry of Environment and Energy 
2020b), the discussions held during the 1st stakeholder workshop that took place on July 2021 and a recent field visit in 
Megalopolis on February 2023, two alternative narratives were developed for the transition of Megalopolis: 

• The on-stream narrative, that follows the current trends for the transition of Megalopolis. According to this 
pathway, all Megalopolis lignite power plants will be decommissioned by 2025, while the “Megalopolis V” power 
plant will keep operating with natural gas, and new investments in RES will be materialised. Specifically, there 
is expressed interest for the construction of 550MW of photovoltaic installations, with 100MW of them already 
underway by PPC and planned for connection by 2023. However, all the renewable energy produced by the photo-
voltaics will be supplied to the grid. Furthermore, a gas distribution network will cover the heating needs of Mega-
lopolis’ households, substituting the loss of the DH system (Hellenic Ministry of Environment and Energy 2020a). 

• In the off-stream scenario narrative, in which Megalopolis shifts away from the “extended grey” situation and is 
rebranded into a Green city. The Megalopolis IV lignite power plant is again shutdown by 2025. From the planned 
550 MW of photovoltaics, the under construction 100MW are delivered by the end of 2023, but the energy pro-
duced is prioritised to Megalopolis, covering 90% of the city’s demand with the aid of battery energy storage sys-
tems. The rest of the energy is supplied to the grid. In parallel, the electrification of the heating sector is promoted 
from the beginning, phasing-out the DH system by 2028.

Our research examined how the current “Grey transition” pathway of Megalopolis competes with a complete rebranding 
of Megalopolis into a “Green” city. Specifically, the aim was twofold. On the one side to assess different heating transi-
tion options for the residential sector of Megalopolis and compare the energy consumption, environmental footprint, 
and cost of heating for households. On the other side, we assessed the possibility of a green-powered city quantifying 
the renewable energy production to cover 90% of the city’s demand, the accompanying storage capacity to enable this, 

Image 3. The district heating facility of Megalopolis.



29

and the cost of renewable energy production, comparing it to the cost of purchasing electricity from the grid. Two mod-
els were used, the Dynamic high-Resolution dEmand-sidE Management (DREEM) model (Stavrakas and Flamos 2020) 
and the STorage RequirEmEnts and dispatch Model (STREEM) (Michas and Flamos 2023).

Stakeholder audiences and engagement

Our research combined field visits, modelling with 
stakeholder workshops and interactions to elicit diverse 
perspectives on the potential opportunities and barriers 
of the delignitisation process of Megalopolis. Transition 
scenarios for the residential sector of Megalopolis were 
modelled with the DREEM model to compare alternative 
pathways in energy consumption, environmental footprint 
and potential extra charge on households for residential 
heating. The results of the DREEM model were presented in 
several stakeholder and policy makers engagement events.

During our discussions alternative business model ideas 
were shared by the participants, such as a recycling centre 
for photovoltaic panels with nationwide coverage and a 
modern waste recycling centre. In parallel, several barriers 
to their implementation were highlighted, such as the 
reluctance of PPC to provide land areas, or other spatial 
constrains that prevent new businesses from flourishing. 
Furthermore, the idea of Megalopolis as a Green City was elaborated by the participants, discussing the possibility of 
prioritising renewable energy for direct consumption in the city. Furthermore, as part of the field visit, the findings from 
our case study were also presented at the regional unit’s capital, Tripoli, during the event “Fighting energy poverty – Just 
energy transition”, co-organised by the Horizon projects Tipping+ and PowerPoor, the Sustainable city network and the 
municipality of Tripoli. Participants included local and regional politicians, NGOs, citizens, as well a high school. Further 
dissemination beyond Megalopolis of the DREEM results were presented in Kozani, the other coal and carbon intensive 
region in Greece, as part of the CINTRAN academy event, organized by the Tipping+ sister project CINTRAN. Participants 
included representatives from coal and carbon regions around Europe, academia, and the regional administration. Using 
the feedback we received from the stakeholder engagement activities, we enriched the DREEM results and we also 
quantified the electricity supply scenarios simulated with STREEM. 

Research insights and policy messages

The current transition plan of Megalopolis seems to be heading towards a new fossil fuel lock-in. While the region 
phases-out lignite, natural gas is used for (i) power generation (Megalopolis V power plant), and (ii) the operation of a 
gas boiler which supplies the district heating system, and is planned to be used for (iii) direct supply to households for 
space heating. In fact, 90% of the city is connected to the natural gas distribution network and households have been 
granted with 3500€ from the just transition fund for the installation of a gas boiler. 

With the DREEM model, three transition scenarios of the residential heating sector were assessed towards 2050. The 
first two scenarios are aligned with the On-stream narrative and the existing plan of substituting district heating  and oil 
heating2 installations with natural gas in the short term. This means that natural gas is used as the transition fuel (i.e., 
period 2022-2040 in the first scenario, and period 2022-2030 in the second scenario) before its gradual replacement 
by heat pumps begins. The third scenario is based on the Off-stream narrative. In this scenario, instead of considering 
natural gas as transition fuel, the deployment of heat pumps is prioritized from the beginning (i.e., 2022). With STREEM, 
photovoltaics installations of 10-500 MW are modelled, calculating the required storage capacity for efficient RES 
integration, as well as the cost of electricity production.
Our modelling analysis with DREEM suggests that following the existing plan, which promotes natural gas as the 

Image 4. One of the operating power plants 
of Megalopolis

2 As implied by the initial plan an LPG boiler has been installed in order to secure the seamless operation of the DH 
system for the transition period (Hellenic Ministry of Environment and Energy 2020a).
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intermediate fuel for the residential heating sector of Megalopolis, may result in a new fossil fuel lock-in effect. Direct 
electrification is more efficient than investing in natural gas as a transition fuel, both in terms of energy costs and 
environmental footprint. In particular, investing in direct electrification eventually leads to lower total annual heating 
costs at household level, lower energy consumption and lower CO2 emissions, compared to investing in natural gas as a 
transition fuel. The total heating costs include charges from a potential expansion of the ETS to the building sector, fuel 
costs, and building intervention costs (i.e., heating system replacement, insulation, etc.). As shown in figure 4, despite 
the heavier upfront investment costs of electrification due to the higher overnight installation costs of heat pumps 
compared to the other technologies, these costs are counterbalanced in less than 10 years by the significantly lower 
ETS and fuel costs induced by heat pumps.

Furthermore, using natural gas as an intermediate fuel leads to more than quadruple emissions compared to aiming for 
direct electrification (Figure 5).

In the context of rebranding Megalopolis into a “Green” city, our modelling with STREEM highlighted that without storage 
(i.e., according to the on-stream narrative), Megalopolis could not cover more than 37% of its electricity demand, even if 
the electricity was prioritized for consumption in Megalopolis (Figure 6). With about 20MW (80MWh) of battery energy 
storage systems, Megalopolis could cover 90% of its electricity needs with solar power. In fact, with such a volume 

Figure 4. Potential extra charge on bill/household and fuel costs per household in the two cases of the ETS prices 
evolution. Left: constant ETS price at 30€/tn CO2 for the whole period of the transition (2025-2050). Right: changing 
ETS price with the following trend: 2025 at 30€/tn CO2, 2026-2030 at 50€/tn CO2, and 2031-2050 at 100€/tn CO2.€

Figure 5. Environmental footprint (tnCO2) towards 2050. Cross-scenario comparison.
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of storage capacity, 90% green energy could be provided to Megalopolis with the 100MW of under construction PV, 
consuming 28% of the produced energy. With the completion of the 550 MW of PV, the required storage volume would 
not change but the electricity share of Megalopolis would drop to just 5%. This means that with such a renewables and 
storage strategy, Megalopolis not only could be transformed to a “Green” city, but also could be transformed into a green 
energy centre increasing Peloponnese’s renewable energy share by about 8%. Finally, when promoting renewables and 
storage, the levelized cost of producing energy with the new equipment would be about 70€/MWh for the first 100MW 
of PV and would drop below 55€/MWh with the completion of the planned 550MW of PV. This means that the cost of 
energy would be up to 3 times lower compared to the current trends (2023), 2 times lower than the pre-crisis situation 
(2021) and up to 5 times lower compared to the peak of the energy crisis (2022).

Based on the above observations, Megalopolis might be losing an opportunity for its just transition. First of all, the 
Megalopolis IV lignite plant is planned to shut down until 2025, and all the electricity produced from the planned PV in 
Megalopolis, will be supplied to the grid. Also, PPC has retrofitted the old DH system with a natural gas boiler and relieved 
DH customers from their fuel expenditures for 2022 and 2023.  At the same time, a natural gas distribution network 
for residential use is under construction and is more than 80% completed. Megalopolis dwellings are being connected 
to the natural gas network and are granted 3500€ from the Just Transition Fund for the purchase and installation of 
residential natural gas boilers. Therefore, a “Grey transition” pathway similar to the On-Stream scenarios of our analysis 
is underway. As indicated by our analysis, these transition pathways are much more sensitive on natural gas price 
volatility and could lead to new fossil fuel lock-in effects. Therefore, the vision of a re-branding of Megalopolis into a 
“Green” city, seems to fade away.

Hence, and with regard to policy recommendations, and in order to enact a positive tipping point in Megalopolis, timely 
reactions are needed including:

• Accelerated promotion of direct electrification to the residential heating sector from 2023 onwards, limiting 
that way the use of natural gas.
• Accelerated energy efficiency upgrades in order to reduce households’ energy consumption. 
• Prioritization of renewable energy from the planned 550 MW of PV to Megalopolis. 
• Installation of a battery energy storage system in Megalopolis to increase local RES penetration and reduce 
PV electricity curtailment.

In fact, all the above points seem to comply with the proposal for the revised Greek National Energy and Climate Plan 
(NECP), presented on January 2023, including an increased rate of household renovations compared to the 2019 NECP 
and an ambitious plan for renewables and storage. Τhe high cost of interventions, that seems to be the most significant 
barrier to the implementation of the above pathway shift, could be financed by tailor-oriented energy efficiency support 
schemes of the Just Transition Mechanism.

Figure 6. PV energy consumed in Megalopolis PV (left) and the necessary storage capacity (right) to achieve the 
specific penetration.
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Regional narratives and dynamics

This research looked the two Indonesian regions of Banten and Bali. Banten covers 9,662 km2 in the most western 
part of Java Island, with its capital Serang City, and is known an economic hub, home to around 12.9 million people 
and thousands of medium and large industries (Rahayuningsih 2017), including the most significant coal power plant 
region, petrochemical and steel production plant in the country (Saroji et al. 2022). On the other hand, Bali Province 
is the leading tourist island in Indonesia. Bali’s total electricity demand is met by inland coal power generation (ap-
proximately 40 per cent) and diesel power plants (approximately 20 per cent), with the remaining 40 per cent coming 
from Java’s system. Several studies suggested that Bali’s economic growth will lead to significant electricity demand 
in the future (IESR 2021; Saroji et al. 2022). Banten and Bali are connected through an electricity interconnection grid, 
namely JAMALI (Java-Madura-Bali) system. The electricity from Banten usually acts as a regional balance in western 
Java in addition to securing overall Java-Bali electricity provision, especially during peak hours. Until 2020, approx-
imately half of Banten’s 8,994 MW of electricity was distributed to Java island and Bali (Banten Local Government, 
personal communication, 2021). Banten is, therefore, the electricity supplier for Java and Bali Island. Regarding em-
ployment force, the two districts are the centre of the labour-intensive processing industry, thus attracting domestic 
and international migration. Around 3% of the total population were migrants in 2017. People from Jakarta, South 
Sumatra, West Java and Central Java Province are the primary domestic migrants of Banten (BPS Banten 2017). 
On the other hand, migration flows in Bali by local people mainly revolve within the region due to massive tourism 
development.  Outland migrants only accounted for around 3% of the total migration to Bali in 2016 (BPS Bali 2016). 
 
In this case the following energy narratives have been identified:

•	The mainstream narrative emphasises the continuation of oil and coal as the main primary energy sources. 
Here Indonesia prioritise coal to meet rising energy needs, and Banten and Bali were no exception and regarding 
the agents, the policy network is mainly driven by Ministry of National Development Planning (Bappenas) and 
MEMR. In addition to private enterprises, PLN (a state-owned power company) implements and maintains the 
nation’s electricity sector.

•	The on-stream narrative argues for using natural gas as an alternative to coal to lessen oil dependency and 
address problems with air pollution. This narrative also describes several lower-carbon solutions, such as co-fir-
ing coal power plants with biomass, clean coal technologies/CCT (i.e., supercritical and subcritical boilers) and 
hybrid systems (i.e., clean energy coupled with diesel).

•	The off-stream narrative emphasises the growth of various sources of clean energies. The off-stream narra-
tive suggests hydropower, geothermal, solar, and wind have undiscovered potential in Indonesia. At the provin-
cial level, Bali and Banten’s local governments perceive that solar energy has a promising potential to transform 
into clean energy in the electricity system. ESDM Banten and PLN also intend waste-to-energy, geothermal, 
bioenergy, and micro-hydro power. The Bali government noted that micro-hydro is practical but difficult because 
it often negatively affects tourism destinations. However, Banten private enterprises reported that “greener” 
approaches are poorly communicated, and some “green” initiatives are voluntary. In contrast, more inclusive 
interactions were observed among agents in Bali Province.

Stakeholder audiences and engagement

Our research engaged with a diverse array of stakeholder profiles that included international, national and local stake-
holders. There were around 40 representatives from the government, business sector, policy advisor, non-governmen-
tal organisations (NGOs), local communities as the energy users (e.g., farmers, housewives), and scientific commu-
nities (e.g., universities, research institutions) joined semi-structured interviews. During the engagements, Su-re.co 
focused on the policy, market, key actors, their interactions, and the interventions to transition to clean energy. At the 
national level, the Indonesian team has collaborated with the Ministry of National Development Planning (Bappenas), 
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the Ministry of Energy and Mineral Resources (MEMR), the National Energy Council, and PLN (state-owned electricity 
company) to comprehend the current situation and identify enabling factors for tipping interventions through series 
of workshop. These organisations are the main actors driving the country’s energy sector from policy and market 
perspectives. At the provincial level,  Su-re.co also collaborated with the local government, including Dinas Energi dan 
Sumber Daya Mineral/ ESDM or Agency of Energy and Mineral Resources in Banten and Bali. From a public perspec-
tive, various non-governmental organisations (NGOs) are involved in the discussion, such as the Indonesia Renewable 
Energy Society (IRES), Rikolto Indonesia, Coactions, and GIZ Indonesia. Other than PLN, power generation, coal, and 
heavy industry companies participated in the discussions, including Indonesia Power, Krakatau Steel, Chandra Asri 
Petrochemical, and many more. Currently, we are further engaging with Bappenas to incorporate the scientific findings 
related to Indonesia’s plan towards decarbonisation, including the energy sector. Hence, su-re.co, as Indonesia case 
leader, co-hosts several high-level stakeholder dialogues (HLSDs) with Bappenas.

Research insights and policy messages

Our research used network and narrative analyses together with participatory assessment workshops to assess po-
tential future energy systems in Banten and Bali.  The network analysis included alternative visions, transformative 
capacities, and interaction modes that could nudge them toward cleaner energy sources. By analysing the narratives of 
agents gleaned from semi-structured interviews and participatory workshops, we tried to improve our understanding 
of how collaboration mechanisms and learning feedback towards energy transformation can occur in these regions. 
In particular:

•	Strengthening collaboration links and feedback learning mechanisms across different stakeholders and nar-
ratives are likely to accelerate the shift of local energy systems toward clean and sustainable trajectories 
and systems’ configurations. During the empirical research in Banten and Bali Province, Indonesia case study 
team learned that different network structures can also create different enabling conditions for the success of 
strategic or tipping interventions. For instance, ensuring intensive -both vertical and horizontal- interactions be-
tween Bali’s local authorities and private companies allow conducive deployment of clean energy in the region 
compared to Banten Province, where the interactions are absent.

•	Scale becomes a vital parameter to measure the impacts of tipping points in coal regions like Indonesia. For 
instance, the Indonesia case study found that national and local stakeholders perceive the scale of electrifica-
tion rate and energy access at national and provincial levels differently. According to a national policymaker, 
achieving a 70-90% electrification rate is more manageable than achieving 100% due to the scattered regions 
of Indonesia (PLN 2021). The electrification rate in 2020 was 97.26%. Some remote areas do not always have 
enough demand or resources to support large-scale power plants. To meet the community’s electricity needs, 
the government typically establishes decentralised systems that combine renewables (such as solar PV) with 
diesel generators. Indonesia’s case shows that getting access to clean energy at the local level can be a big 
“tipping point” for this scale. This is because communities could use the co-benefits of clean energy sources 
such as biogas and solar PV to help rural women diversify the income instead of collecting firewood (IRENA 
2019; Ismail et al. 2020). When interpreted as the national electrification rate, When interpreted as the national 
electrification rate, however, clean energy access in rural areas represents a relatively “small” tipping point for 
achieving a 100 percent electrification rate, given that the current electrification rate is nearly 100 percent. This 
example calls further clarification of the magnitude of tipping point effects. 

•	Moreover, the role of land, biogas and afforestation policies still play an almost negligible role in the policy 
mix on renewable energies and climate transformation processes. Bioenergy in the renewable mix of Indonesia 
would require socially just and biodiversity-concerned land policies to secure land productivity to ensure the 
adequate deployment of clean energy like bioenergy The policies. Such regulations to secure sound land pro-
ductivity for bioenergy can bring a new perspective for the policymakers to incorporate land use into the energy 
transformation planning of the country towards decarbonisation, thus creating further enabling conditions for 
enacting positive tipping intervention towards sustainable decarbonisation.
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Image 5. Combining face-to-face with online stakeholder interactions in the Indonesian case study.
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Regional narratives and dynamics

Using a social science perspective from anthropology and social psychology, our research examined two small regions 
of Sulcis and Carloforte. The Sulcis region (or Sulcis-Iglesiente area) is a territory in the southwest of Sardinia, one of 
the twenty administrative regions and two main islands in Italy. It is composed of two geographical areas, the Sulcis 
Mountains in the inner and upper part, and the coast. Sardinia is a historical mining region, with a millennial activity of 
metal extraction, and the only remaining coal region in Italy. During the last decades, due to energy prices and the global 
crisis of 2008, which also affected the non-ferrous metal industry, the area experienced a severe industrial decline with 
consequent job losses. This coincides with a long-lasting crisis at a socio-economic and environmental level. Indeed, 
regarding the environmental crisis, the area is a National Interest Site (Ministerial Decree 12th March 2003) due to the 
widespread presence of dismissed mining areas, industrial districts, and waste fills. The municipality of Carloforte in the 
Italian island of San Pietro has a mainly maritime economy and a strong unique identity. However, today, the island of San 
Pietro, compared to Sulcis and more generally to Sardinia, has become marginal, especially when compared to its role as 
a port open to cosmopolitanism on a Mediterranean scale. In fact, until the Fascist era, Carloforte was the second largest 
port in Sardinia after Cagliari and as historian used to say “Coal was sailed from Carloforte to the world. The following 
narratives were identified:

In the Sulcis region:

•	A powerful mainstream discourse coalition -rooted in the mining and industrial eras- is still culturally 
hegemonic. It operates at different scales and connects big players (gas-related companies) with political 
environments (different Regional Administrations in the last decades), intermediary actors (unions), and finally, 
workers and citizens concerned about the occupational and socio-economic crisis. Its mainstream narrative is 
characterized by three ideological components: “industrial myth/tradition”, “extractivist view of the environment” 
and “economic dependence”. 

•	The onstream narrative foresees a full transition to renewables through large-scale facilities and the emergence 
of circular economy. It has been primarily conveyed by a coalition of major environmental NGOs, research 
institutions, and recently taken by powerful stakeholders and institutions with their projects for Sardinia. Still, 
the structure of power, the limited agency and ownership of the local population, the instrumental view of the 
environment, and the business and technocratic rationale remain unchallenged. 

•	The off-stream narrative, is fostered by environmental NGOs, local activist groups and movements, local 
politics/authorities, and some marginal unions. This perspective is summarized also in the advocacy document 
“Sardinia Zero CO2 Island – phase out 2025: operational proposal for Sardinia decarbonization”. It recognises the 
value of mining heritage as well the social-ecological negative outcomes of the industrialization waves (extractive 
and metal processing industries), and envisions an energy system characterized by distributed generation across 
the territory, based on self-sufficiency and self-consumption principles, promoting an alternative model for energy 
management through energy communities or energy districts.

Today, the main emerging ideologies in the small island, that we can label as on-stream  narratives since it is not at all 
disruptive but rather a re-organization of the mainstream narrative, can be summarised by the sentence  “We are different 
from the Sulcis, we are green, we are cosmopolitan and sustainable entrepreneurs”(Ideally we can identify 2007 as a key 
year for the emergence of this new vision of the self). Elaborating shared visions and narratives about transformations 
is recognized as a critical ingredient to orient strategies and policies, and to support changes by providing clear 
pathways that are acceptable, feasible and viable. In this regard, we aimed to engage in current conversations with key 
actors, and facilitate the debate over the socio-cultural and socio-psychological patterns underlying path dependency 
and lock-in, examining why the region failed in creating conditions for navigating tipping dynamics (destabilization) 
and triggering a tipping point (re-configuration), and how carbon-lock-in and path dependency can be broken through 
tipping interventions. The Sulcis plan had an overall vision, including a variety of themes from circular economy to 
diversification of activities, from agriculture to land revitalization. However, it has been structured according to a locally-
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constrained vision based on the industrial identity and myth, thus devoted to preserving the industrial cluster in crisis 
and responding to the advocacy of the dominant coalition of actors.

In Carloforte: 

•	The mainstream narrative stresses a distinctive and positive social identity, and at the same time does 
not acknowledge the necessity or even the opportunity to really deal with mainland Sulcis and with ongoing 
transformations – included the ones linked with decarbonization. Translating into a simple sentence, it almost 
seems to hear the island saying: “we are different, our backbone is represented by the sailors and the harbour, we 
are descendants of colons who have been able to re-invent their destiny”. In Carloforte, an owner’s relationship 
with the environment cognitively and politically structures participatory processes on the island. This view can 
be summarised in a statement “this is our island, this is our sea”. 

•	The on-stream narrative is driven by a local institutional policy, funded by EU and H2020 projects and mainly 
tourist-oriented, that -since 2007- promotes Carloforte as ‘Mediterranean’s green island’. This kind of vision 
is far beyond energy issues and decarbonisation. Indeed, the identity dimension, economic processes and 
aspirations for green tourism capable of systematically attracting tourists in search of sustainable paradises 
are elements consistent with this on-stream vision.

However, and by representing transition either as a mere deindustrialization (losing jobs) or as an institutional issue 
(large projects aimed at technological substitution), or as a competition for funding (e.g. projects to get money, more 
than a structured plan for development), transition is reduced to a zero-sum game and sometimes a conflict among the 
communities involved. The shared perception is that “divided we fall ...”, however, the institutional mechanisms seem 
to point in that direction.

Stakeholder audiences and engagement

We approach local policymakers, intellectuals and diverse stakeholders to discuss whether and how some community 
assets (i.e. strongly asserted community identity; high level of technical education; historical wealth; cosmopolitan 
vocation) could consolidate and broaden the participatory base of the local energy transition. Key stakeholders included 
Regional authorities, representatives of Unions and Companies engaged  in the territory, Representatives of national 
and local pro-environmental groups. Others also cover specific actors such as tuna fishery industry’s administrates, 
touristic sector small owners, teachers, ex-steelworkers and trade unionist, environmentalist activists and cosmopolitan 
intellectuals living in the island or second-home owners. The stakeholders of the two cases were involved on an ongoing 
basis, not only through the two workshops planned by the project, but also through direct contacts, informal meetings 
and feedback on the emerging results. On the other hand, and in particular for the Carloforte case, there were concerns 
a continuous relationship with the municipality, the participation to informal meetings with local groups of citizens,  
and the participation also in the launch phases of the new renewable energy community.

Regarding the EU just transition mechanism and funds, the institutional activity for designing the territorial plan has 
not involved stakeholders in dialogue to envision and plan the transformation, but rather called for project proposals 
and stressing competition for funds over cooperation. As a result, JTF has been perceived as fostering scattered and 
secluded identities, based on opposition among local communities rather than on the superordinate identity and vision 
for the area.

Research insights and policy messages

Our interpretations of the Sulcis and Carloforte case studies as a whole highlight the key role that the social construction 
of collective identity and the shared memories play in the coal and carbon-intensive regions examined. On the one 
hand, the two factors contribute to hindering the efforts aimed at opening and profiting from the few windows of 
opportunity in the area. On the other hand, the same factors could foster an energy transition which should be just and 
socially sustainable for the communities involved.
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Following a logic rooted in social anthropology, we have positioned our questions in a precise place, the San Pietro - 
Carloforte small island, so as to respond with situated knowledge that helps us to integrate the wealth of knowledge 
offered by the Sulcis case study.  At the same time, a multi-level perspective which is coherent with the environmental 
and societal psychology approach followed requires examining the systemic interaction across spheres and levels of 
analysis. In this sense, the case study of San Pietro is to be read as part of an interaction of disciplinary knowledge 
(social anthropology, social and environmental psychology) and as an interaction of area knowledge. 

Our research underlined the following: 

•	To trigger a real participatory transition process, funding policies by community actors must include actions 
aimed at soliciting and structuring coordination among local institutional, cultural and industrial stakeholders. 
Without it, there is a strong and real risk that funding will replicate exclusionary mechanisms and ultimately fail 
to produce the social, cultural and value change necessary for the decarbonization process to take root.

•	Narratives on collective identity act locally as a key organising factor of discursive ideologies and worldviews. 
Shared memories and mythical reconstructions of the past represent crucial resources for the local identitarian 
rhetoric discourses. These factors contribute to path dependence and lock-in. They act as  attractors that 
reduce the chances of identifying and profiting from the windows of opportunities. They contribute to a sense 
of continuity in the representation of self and place, though characterised by  an ambivalent stance of pride and 
despair as a zone of sacrifice. The mainstream social construction of identities (either strategically used or 
suffered) also prevents the local population from reclaiming a visible and active role in decision-making about 
transition     processes - beyond LULU’s phenomena (Locally Unwanted Land Use). 

•	Whenever transition is framed and perceived as the effect of policy plans that are taken elsewhere, but that 
involve the local community anyway, it reproduces injustice, lack of agency and ownership. In this frame, the 
only horizon of agency remains that of individual choices: at best, that of the conscious consumer rather than 
the fully sustainable community. However, the actors who still are perceived to have the most agency to activate 
positive tipping points and more profound local systems’ transformations are perceived to be the institutional 
ones, in particular local administrators and entrepreneurs. A thorough political action of engagement and 
dialogue is needed, to build a shared vision and plan for change by responding to psychosocial and cultural 
lock-in mechanisms.

Regional narratives and dynamics

The identified narratives in our case study e narratives reflect the stakeholders’ attitudes to the coal phase-out and 
regional structural changes. These attitudes are partly rooted in past experiences (especially the rapid closure of coal 
mining and other heavy industries in Poland), but they evolve over time. The clash of views of the main actors of the 
transition shapes the direction and pace of changes in the region. Along with the pressure of energy and climate policy, 
new narratives emerged. While most stakeholders have accepted a general need for decarbonisation (with phase-out 
scheduling and energy mix being the main points of contention), there are two alternative narratives about the future of 
Upper Silesia. Both emphasise the need to maintain the region’s industrial economic profile and raise regional resilience 
to economic turbulence. However, they differ in terms of transition pace and the future use of coal. Therefore.

•	Mainstream narratives in Upper Silesia outline the views of stakeholder groups directly affected by the energy 
transition: coal and mining-related companies and their employees, trade unions, municipalities heavily dependent 
on coal, and the government’s position regarding national energy security.  The mainstream narrative can be 
divided into three strands: 1) the importance of coal in ensuring national energy security, 2) direct and indirect 
job losses resulting in income declines and welfare losses, and 3) the future of coal-dependent municipalities. 
Mainstream narratives on the transition pathway have translated these issues into calls for safety nets for mining 
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employees and special consideration and support for coal-dependent regions in the EU structural and just 
transition funds. The current attitude can be described as conservative concerning the pace of climate policy 
implementation, expecting substantial support for mitigating the social consequences of the transition and 
avoiding rapid transformation. 

•	The on-stream “industrial” narrative supports  a gradual and slow transition, maintaining hard coal exploitation 
and usage in the gasification process and carbo-chemical installations. One of the main premises relies on the 
willingness to use the knowledge and competencies already accumulated in the region, the concentration of 
production companies operating in heavy industry sectors and enterprises cooperating within market chains. 
This narrative aims to shape the image of coal as a modern, innovative, environmentally friendly and socially 
acceptable fossil fuel. 

•	The off-stream narratives: Finally, there is a set of narratives supporting the swifter abandonment of coal. 
Stakeholders promoting this approach appreciate the regional industrial competencies, but their main focus 
is to create favourable conditions for modern services and sustainable industrial development. These views 
highlight investments, health and living condition improvement as core transition benefits. The narrative focuses 
on mitigating the problem of air pollution, mining damage in urban areas, and mining waste deposits. While 
responding directly to the region’s need for improved quality of life, this narrative derives from sustainability, 
joint responsibility for climate change, and intergenerational justice. 

The common points of all narratives are the economic development and competitiveness of the region as well as 
resilience to external shocks. All stakeholders also agree on the need for a socially responsible transition. The main 
differences between stakeholders’ views are summarised in Table 1.

Narrative Mainstream narrative The onstream: 
Industrial Silesia

The off-stream narratives: 
Green Silesia

Postulate To maintain the role of coal as 
the guarantee of national energy 
security

To extend the lifetime of 
heavy industry, especially coal 
technologies (IGCC, CCS, coal 
to SNG)

To diversify the economic 
base into more modern and 
service-oriented activities

Expected 
coal exit

2049 or even later 2049 or even later 2030s / early 2040s

Rationale Use of national resources, the 
knowledge and competencies 
that are already accumulated in 
the region

Accumulated technical  
know-how, energy security, 
economic patriotism

Improved health and living 
conditions, deployment 
of green technologies, 
intergenerational justice

Main actors Coal and mining-related 
companies and their employees, 
trade unions, municipalities 
heavily dependent on coal

Trade unions, mining-related 
institutions, industry research 
institutes

Regional authorities, business 
institutions, research 
institutions, NGOs, European 
Commission

The vision 
of the region

The backbone of the national 
energy system

The industrial heart of Poland A European hub of modern 
services and industries

Table 3. Mainstream and alternative narratives in Upper Silesia, Poland
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Stakeholder audiences and engagement

Our stakeholder engagement related to the TIPPING+ project already started while preparing the Territorial Just 
Transition Plan in Silesia, and the final results appeared when the implementation phase began. During the project, 
we observed decreasing interest in analytical works, mainly theoretical and external ones. Public sector institutions 
prefer official responses, comments or contracting advisory services rather than co-identifying strategies, especially 
since they, on their initiative, organised extensive participatory meetings in all Upper Silesian subregions in 2020 
and 2021 (Mazurkiewicz, Frankowski, and Sokołowski 2022). In such circumstances, we decided to channel the 
communication among three groups of our primary stakeholder audience using a more targeted approach. On this 
note, we engaged stakeholders through workshops, individual meetings, and media/conference presence. Our efforts 
in terms of discussing research findings included a workshop with stakeholders important from the overall just 
transition governance to present the overall results of the TIPPING+ with a particular focus on the consequences of 
decarbonisation for the regional labour market and the development of various regional narrations. And also workshop 
gathered representatives of regional authorities, the Central Mining Institute in Katowice, the Regional Observatory 
of the Transition Processes, the government [Ministry of Climate and Environment] and national funding agencies 
[National Fund for Environmental Protection and Water Management, National Bank BGK], as well as various social and 
ecological NGOs. Results were also presented at international conference and also through several media events, NGO 
interactions and activities with TIPPING+ sister projects.

Research insights and policy messages

We investigated the just transition process in Upper Silesia, focusing on labour market issues since COP-28 in 
Katowice. Until now, we have delivered (1) a labour market profile of the miners compared to the other branches 
(Baran et al. 2018), (2) a unique study of miners’ work preferences (Kiewra, Szpor, and Witajewski-Baltvilks 2019), (3) 
a comprehensive analytical diagnosis of the region (Frankowski, Mazurkiewicz, and Krzysztofik 2020) (4) an in-depth 
sectoral diagnosis of mining employment on the plant-level (Frankowski et al. 2020). This way, we contributed to the 
policy debate, engage in the current discussion, and feed the region’s transition process with data. We continue these 
activities through TIPPING+ engagement. Hence, our Tipping+ research contributed to:
 

•	Deliver employment projections for the mining sector, including the age, gender, and occupation of workers, in 
line with Polish National Energy Policy 2021 projections (workshop 1, (Sokołowski et al. 2022)); 

•	Provide first estimations on mining-related jobs based on administrative data in cooperation with the World 
Bank ((Christiaensen et al. 2022), workshop 2). We also reviewed the national legal act devoted to the support 
of these industries, postulating the relevant definition of mining-related activity and a list of improvements for 
the support schemes (Institute for Structural Research 2022b);

•	Attempt to assess the role of climate policies (using the example of carbon tax) in decarbonising coal regions 
as well as their risks and chances (Institute for Structural Research 2022a);

•	Demonstrate how mainstream narratives, and thus general attitudes towards the transition, have shifted, using 
the example of Polish parliamentary discourse around coal ((Mazurkiewicz, Frankowski, and Sokołowski 2022) 
+ a paper in progress);

•	Indicate research gaps for the future activities of the Regional Observatory of the Transition Processes in 
Silesia. 

Thus, we recommend future research ought to focus on the following in the region:

•	provide new scenarios on indirect and induced jobs as first exposed to decarbonisation;
•	diagnose the situation of other energy-intensive sectors than coal mining; 
•	investigate already existing potential of green jobs, their structure and quality;
•	advance the works on possible alternatives for local mining communities.
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At this stage, we assess that the regional transition process is well-prepared. Strategic documents were accepted with 
consensus in the highly-polarized political environment. The presence of regional authority as an institution managing 
the transition process inhibits populistic attitudes around this topic (Vona 2023), and their political power is weak in 
Silesia. Now the focus is on the implementation issues and enabling funds to continue development investments. 
Policy redesign or evaluation of regional policy is not necessary at this moment. The national policy issue regarding the 
pace of decarbonisation and decisions in the social agreement is more complicated. The government representatives 
ask to change the schedule of coal mine closures due to Russian aggression in Ukraine. As a short-term policy, it is a 
relevant strategy. However, the government should simultaneously:

•	Balance the energy mix in the other Polish regions to avoid coal lock-in, especially in the residential heating 
sector, which is dependent mainly on Russian coal;

•	Accelerate new industry and service investments, promised in a social agreement, to soften decarbonisation 
impacts in a medium-term perspective; 

•	Assess the consequences of EU-ETS-2 implementation on households and various industries and ensure 
socially fair revenue recycling schemes. 

The case study of Upper Silesia proves that the regional and sectoral policies in coal regions still need to be revised. 
Both are competing or cooperating or – in some aspects – ignoring themselves. Better coordination and priority pass 
are required at the national level to manage decarbonisation better, especially since the regional transition will run 
regardless of the political option but rather because of economic, demographic, and geological reasons.
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Regional narratives and dynamics

Our research studied two cities in a previously coal-dependent region of the Ruhrgebiet in North-Rhine Wesphalia, 
Germmany, where coal and steel industries have been dominant for many decades since the 19th century. Both Essen 
and Duisburg represent two examples of urban structural transformations away from coal. While both cities have 
seen similar socio-economic problems, at the same, the appeared to have developed differently. In German national 
city ranking reports, Essen consistently performs in the middle of such ranking, well ahead of Duisburg, which sits at 
the lowest tier of all assessed cities. Our contribution provided new perspective on the structural change process by 
applying the theoretical lens of social tipping points in the two case studies. The transition of the Ruhr Region started 
already 70 years ago, the region is no longer a centre of heavy industry - the last coal mine closed in 2018 and there are 
only a few steel mills left. The following narratives were identified and visualised in Figure:

•	The early mainstream narrative of the Ruhr Region and its cities was associated with the “economic miracle” 
metaphor regarding coal and steel as the fuel for the nation’s increasing energy demanding and supporting 
higher living standards for millions of people.

•	New onstream and off-stream narratives emerged as the mainstream narrative shifted with the increasing 
economic difficulties of the sector towards a supporting the restructuring process of the domestic coal 
production whilst avoiding social hardship. The further decline of the industry and interventions to foster new 
visions and opportunities for the region (IBA 1989-1999) led to the emergence of sub-narratives for an ecological 
and cultural renewal of the region. This included the promotion of the industrial culture (e.g., European Cultural 
Capital Ruhr2010 and Unesco World Cultural Heritage Zeche Zollverein) and the renaturation and repurposing 
of mine sites and industry remnants (e.g. river Emscher, parks such as Landschaftspark Duisburg Nord).

Since the final decision to end coal in the Ruhr Region 
(the last mine closed in 2018), the two cities Essen and 
Duisburg foster individual narratives more deliberately. 
Due to the differences in visions from around 2010, a 
bifurcation in the local storylines and self-perception 
manifests. The industrial culture image emerging 
in the 2000s was still a reminiscence of the old 
mainstream narrative upon which Duisburg built its 
continued industry image, focused on heavy industry 
and logistics, whereas Essen to some extent departed 
from the old trajectory, seeking to build a narrative of 
a sustainable service economy. The presentation of 
Essen as a “Green City” and the portrayal of Duisburg at 
the “end of the new silk road” and (more recently) hub 
for green hydrogen production indicate a clear division 
of the cities perception once similarly dominated by the 
coal and steel narrative.
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Stakeholder audiences and engagement

We did substantial stakeholder work, both through interviews and workshop with actors presently active in the 
“re-invention” of the Ruhr and the two cities, and will further actively feedback the final and synthesised results of 
our case studies. In this regard, we carried out over 20 interviews with local stakeholders to better understand the 
distinctive local narrative developments. Our contribution is also relevant to researchers and social scientists with an 
interest in applying the social tipping concept to other societal systems, or more broadly to understand processes of 
change in carbon-intensive regions, as expressed in our dissemination and outrearchiing activities. Our empirical work 
emphasises the challenges of identifying tipping points in the complexity of social systems. Instead, we point out that 
such effects along specific variables may be more precise in smaller, sectoral systems than in larger, more society-
wide ones. The case studies are of interest to regional and local policy makers in other coal-phase out regions. The 
cities trajectories and specifically their narrative change can provide inspirations for localities that are preparing for 
the transition process.

Research insights and policy messages

Our case studies show that the big strokes of deep change processes, such as observed in the Ruhr, have strong local 
effects but may be primarily driven or controlled by higher political levels, in our case especially the federal government, 
whereas the cities themselves are to some extent recipients of policy interventions. Hence, the level of analysis of 
coal-phase out processes cannot be too strongly only on the local level, since his is not where many of the relevant 
policies (e.g. social and energy policy) are made. Nevertheless, the effects of these polices can be observed locally, 
but at least in our case there are no strong differences (yet) in the hard outcome variables: both cities develop similarly 
and have done so for several decades.

At the same time, we see that local initiatives to develop the city into “something new”, foster a new identity and 
economic core, exist, and have effects, at least in terms of the direction the city is to take – Duisburg departs for 
modern heavy industry, whereas Essen seeks to develop a green service economy. We note that although cities are 
not fully independent, existing in a multilevel setting, but nevertheless do seek to design and affect their future – 
and possibly with large effects over time. We found that “visioning” and “narratives” play an important role in the 
trajectories in our cases: both cities’ strategically build on existing capacities and foster new ideas to stir the local 
identity and perception beyond “coal”. Hence narratives provide direction for shaping the future city and thus influence 

Figure 7. Stylised development of different narratives in the region and both cities.
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economic developments. Thus, we learnt that local governments can be important agents paving the way for local 
change. Although they have limited political power to intervening in larger systemic questions (e.g. energy policy), they 
can influence the local perceptions, visions and narratives. These softer indicators carrying transformative capacities 
as means for eroding lock-ins and reorienting practices and visions towards desirable alternatives and so potentially 
inducing tipping points. Narrative changes may not constitute tipping points in themselves – the mere change of 
vision of perception does not equal new jobs or income – but they may be indicative of an upcoming tipping point, 
because they signify the emergence of a new vision for the region with associated measures to achieve it.

We also note that the time scales of policy interventions and the associated socio-economic change are very long, and 
indeed longer than the processes investigated here (the phase-out and shift from traditional industries is 1-2 decades 
old). To observe changes in the quantitative outcome variables, our findings suggest that longer time horizons are 
needed – suggesting that it is hard to monitor a transition, because changes in outcome are initially small and slow. 

We identified the key development drivers and explore whether either city crossed a tipping point in their transitions 
process away from coal. We explored how the combination of different policy interventions impacted on the 
differentiated socio-economic indicators and created significant non-linear development ships. We also found out that: 

•	Radical change is the exception, especially in the highly complex social systems of cities.

•	Incremental change is the dominant process of change, but tipping dynamics may still materialise in the 
future. Incremental changes, when observed ex post, will have led to a substantial transformation . 

Hence transformative incrementalism may be the tipping pattern whereby transformative change derives from long 
processes  and the combination of the interactions of many small but decisive interventions. 

Figure 8: Hard coal production and workforce in the Ruhr Region 1957 to 2018. Source: Statistik der 
Kohlewirtschaft e.V



44

P. Y. Oei, H. Hermann, P. Herpich, O. Holtemöller, B. Lünenbürger, and C. Schult, “Coal phase-out in Germany – Implica-
tions and policies for affected regions,” Energy, vol. 196, p. 117004, 2020, doi: 10.1016/j.energy.2020.117004.

Statistik der Kohlenwirtschaft e.V., “Datenübersichten zu Steinkohle und Braunkohle in Deutschland,” Website, 2022. 
https://kohlenstatistik.de/

Zeche Zollverein, “Zeche Zollverein - Geschichte,” Website, 2022. https://www.zollverein.de/ueber-zollverein/
geschichte/

RAG Aktiengesellschaft, “Walsum.” Essen, 2021. [Online]. Available: https://www.rag.de/fileadmin/user_upload/rag/
Dokumente/Download/Publikationen/LAY_F lyer_Walsum_148x210_V6.pdf

Ministry of Environment NRW and DSK, “Walsumer Verständigung.” Düsseldorf, 2005.

H. Kilper, E. Latniak, D. Rehfeld, and G. Simonis, “Das Ruhrgebiet im Umbruch - Strategien regionaler Verflechtung.” VS 
Verlag für Sozialwissenschaften., Wiesbaden, 1994.

RAG Aktiengesellschaft, “50 Jahre RAG - Eine Erfolgsgeschichte.” Essen, 2018. [Online]. Available: https://www.rag.
de/fileadmin/user_upload/rag/Bilder/Content/Kommunikation/Pressecente r_21.12/50_Jahre_RAG_-_eine_Erfolgs-
geschichte.pdf 

E. Dahlbeck, S. Gärtner, B. Best, J. Kurwan, T. Wehnert, and J. Beutel, “Analyse des historischen Strukturwandels im 
Ruhrgebiet,” Wuppertal, 2022. [Online]. Available: https://www.umweltbundesamt.de/publikationen/analyse-des-his-
torischen- strukturwandels-im-0

References

Regional narratives and dynamics

Svalbard is an Arctic Archipelago governed by Norway under the Svalbard Treaty of 1920. The Lokalstyre is the local 
government body, while the Sysselmester is the state government representative. Many local residents do not have 
voting rights as these are only granted to Norwegian citizens and those residing more than two years. The region is 
above the Arctic Circle and dominated by tourism and research that link the archipelago first to Tromsø and Norway. 
The city of Longyearbyen is a hub for cruises and expeditions to natural areas across the islands and coast. Its Arctic 
location, permafrost, and lack of connection to external power grids places limits on renewable energy alternatives. 
Starting in the 1990s, the Norwegian government increased the budget allocations for research and higher education, 
while supporting the growth of the tourism industry. The intention is for these three areas (tourism, education, research) 
to take over from coal as the supporting economic basis for Svalbard. In place of coal energy generation, alternative 
and renewable energy sources are being pursued. In a nutshell the identified alternative narratives take into account 
the following components: 

•	Mainstream narrative: Coal mining and other carbon intensive fuels are a necessity in the Arctic; Coal mining 
is a cornerstone of Svalbard; there are not viable alternatives to coal and petroleum in the Arctic; Coal no longer 
supports the economy as a cornerstone; Coal mining supports Norwegian sovereignty; Norwegian use of 
Svalbard coal resources, rendering them unclaimable by other states. 

•	On-stream narrative: The Russian invasion of Ukraine increased demand and price of coal; alternative energy 
sources and economic bases are not yet viable: Coal has again become a valuable commodity, a means of 
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exercising sovereignty of Svalbard resources; Coal prices Presence of Norwegian mining operations claiming 
the resource.

•	Off-stream narrative: Coal must be replaced as energy source to meet Paris agreement Education, research, 
and tourism are the new economic cornerstone of Svalbard; Wood pellets are a stop-gap measure for energy 
production while energy alternatives are developed Tourism revenue is increasing, demography is shifting to 
balance gender, smaller proportion in mining jobs compared with other sectors: Wood pellets will be delayed 
while coal is extended for additional two years (2025) Employment, revenue, gender, kwh from different energy 
sources. 

Stakeholder audiences and engagement

Workshops and stakeholder interaction have been carried out as well as with media including broadcast via television 
and radio. Key representatives from mining, government, tourism, and research participated at a debate considering 
how the transition away from coal contributes to lowering CO2-emissions, boosting the economy, and to secure energy 
production in the region.

Research insights and policy messages

The contribution of the NRI team focused on  to i) investigate the decision process that led to the decision to close 
down the coal mining and coal energy generation, ii) to understand how these changes are affecting the Svalbard 
economy and society, and iii) to uncover how present residents and past coal mining residents perceive the future of 
the Svalbard region after coal. Our contribution has in this way been to contribute to the academic and public debate 
on the transition away from coal. We have brought in new perspectives by placing into perspective how the transition 
from coal to the three new pillars of economic activity have or have not led to an actual decrease in emissions, and how 
the move away from coal energy generation has or has not contributed to the energy security of the Svalbard region
In Svalbard the mainstream narrative has become superseded in the present by an off-stream narrative, though not 
yet arrived within the transformative-stream narrative where the future vision of a new economic basis has become 
reality. Since 1920, coal mining has maintained the Norwegian sovereignty of the Svalbard Archipelago. Coal prices 
have fluctuated and debates surrounding green transitioning have persisted. Starting in the 1990s, the Norwegian 
government increased the budget allocations for research and higher education, while supporting the growth of the 
tourism industry. The intention is for these three areas to take over from coal as the supporting economic basis for 

Image 6. A Svalbard  community.
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Svalbard. With the closing of the coal mines and the coal fired power plant, the population of Svalbard has changed, 
more dominated by seasonal workers and short-term residents. The ability to grow these new economic activities, as 
well as ability to find viable energy alternatives remain substantive challenges.

The economic driver of coal phase-out has been low demand and prices, and the emission levels of the economic 
alternatives found in tourism, research, and teaching are comparable to coal-generated electricity. In sum, in order 
to consider whether Svalbard is transitioning away from coal, the discourse surrounding the cessation of the coal 
economy on Svalbard needs to be understood in context of the tourism and research economy that will replace it. The 
human-natural system of anthropogenic greenhouse gas emissions is unchanged in the coal and tourism/research-
based economies. Meanwhile, there has been a societal transformation in Svalbard. While emissions remain, the coal 
worker population has been exchanged for a population working in the hospitality-related industry. New and shorter-
term residents have replaced the longer-term former residents, altering the social fabric. Key enablers of transformation 
are viable economic alternatives, viable alternative forms of energy generation, and a societal composition capable of 
maintaining these alternatives. Potential barriers are the emissions levels of tourists, researchers, students, and fuel 
transport to and from Svalbard.

Regional narratives and dynamics

This study examined through the lenses of energy geography and environmental politics the debate about whether 
to allow oil and gas development in the seas outside of Lofoten, Vesterålen and Senja (“LoVeSe”) in the Norwegian 
Arctic, the last remaining acreage of the NCS5 closed to petroleum activities. Over the years, pressure has mounted to 
open the remaining areas of the Norwegian Continental Shelf and expand petroleum activities further into the Arctic. 
The discussion about whether to allow drilling in the LoVeSe area gained increasing attention in the mid-1990s, both 
locally and nationally, a discussion which became increasingly divisive and polarizing. Eventually, a grassroots-drive 
coalition of fishermen, environmental activists, and residents emerged that later evolved into a strong, broad-based 
social movement – The People’s Action for an Oil Free Lofoten, Vesterålen and Senja (“People’s Action”) – and fought 
against petroleum activities in the region for over a decade. 

In 2001, the Norwegian parliament postponed the decision to open the areas and has since then continued– albeit 
begrudgingly – to extend a de facto ban on drilling in the region one election cycle at a time. A watershed moment 
then took place in 2019, when the Norwegian Labour Party announced that it was withdrawing support for drilling 
off the coast of the LoVeSe region. The move marked the end of political support for further exploration in the Arctic 
waters and was seen as a major blow to Norway’s oil and gas industry, which has for a long time viewed access to the 
region as a holy grail. For now, the ban introduced in 2001 still holds, and no licenses have been issued in the region 
(Kristoffersen, Bridge & Steinberg 2021). 

In fact, in June 2022, the People’s Action declared victory in its campaign for a permanently oil-free Lofoten Vesterålen 
and Senja and unanimously voted to disband the organization.
In our material, we observe a shift in strategic planning and policymaking for the region from a dominant mainstream 
narrative in the early 2000s which centred on opening the LoVeSe area to offshore drilling, to a new alternative future 
narrative centred on decarbonization and circularity that emerged in the late 2010s. 

In our research we observed a shift in strategic planning and policymaking for the region from a dominant mainstream 
narrative in the early 2000s which centred on opening the LoVeSe area to offshore drilling, to a new alternative future 
narrative entered on decarbonization and circularity that emerged in the late 2010s. Hence our narratives analysis can 
be summarised as follows and graphically depicted in Figure 9:

Lofoten, Norway Authors 
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•	The mainstream and hegemonic narrative developed the beginning of the early 2000s was one in which the 
Nordland VII area would be opened to offshore oil and gas activities, and which advanced a future development 
pathway with petroleum production as the main driver in the region. 

•	We identify three distinct on-stream and off-stream counter-narratives, which all centre on future development 
trajectories without petroleum. The first counter-narrative is that of fisheries as a vital cultural heritage and 
longstanding economic activity in the region. Although discussions ran hot over whether fisheries could 
peacefully coexist with the petroleum industry in the region, this specific narrative had as its basic premise that 
it could not, and that therefore, the oil alternative would potentially mean the end to traditional fishing in the area. 
The second counter- narrative sees tourism – particularly nature-based tourism – as important to the future of 
the region and argues that oil and gas activities conflict with the goals of regional tourism development. A third 
counter- narrative then starts to emerge in which climate concerns are increasingly seen as urgent, and the 2015 
Pari Agreement also institutionalizes these concerns. Finally – and to a large extent a result of a combination of 
the described counter-narratives - a new alternative narrative focusing on a future without oil and gas emerges 
as the new mainstream narrative. In particular, the idea of “The Green Isles”  sets into motion a new regional 
development trajectory that centers on decarbonization, electrification and circularity.

Figure 2. Lofoten case narratives and trajectories (2000-2020)

Stakeholder audiences and engagement

Our workshops, interviews and ongoing dialogue with stakeholders meant that a co-produced understanding of the 
complex ways in which multiple actors and their decisions helped to frame the specific preconditions for change in 
future narratives for this region;  and also, the realization that the specificities of history, culture, relations to nature 
and landscapes and political power dynamics in Lofoten matters when planning for the future. Our audience has been 
regional change makers and policy makers such as the Lofoten Regional Council, the Green Isles organisation, the 
municipal organisations, and interested businesses. 

The TIPPING+ project has taken us into municipal and regional council board meetings and was in fact instrumental 
for the thematic focus for the regional Lofoten Conference in february 2023, where we both held a plenary talk about 
the project and its findings and ran a workshop with conference participants. Further, the TIPPING+ case study in 
Lofoten have been presented in various venues, including to a national audience at the Arendalsuka in August 2023, a 
gathering of more than 3000 policy makers, journalists, lobbyists, NGOs, corporate business and national and regional 
decision makers. Strategically, in Lofoten, the TIPPING+ initiative has meant that we have been able to set agendas 
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for future R&D collaboration with municipalities, the 
regional council and The Green Isles organisation, 
with applications for funding of new initiatives 
already sent. These initiatives will continue to focus 
on the importance of solid grounding of projects 
and policies for change, and to ensure participation 
of a broad array of stakeholders, such as regional 
councils for youth, elderly and the disabled, as well 
as local NGOs, immigrant groups and the LGBTQ 
community.

The NRI activities in Lofoten as enabled the main 
protagonists for the change in regional strategy, the 
Lofoten Regional Council, to reflect on how change 
has taken place, and how to understand multiscalar 
influences on regional development strategy. The 
oil dispute has in many ways hampered strategic 
thinking and development – as it was in dispute but 
decisions kept being postponed – and the ‘while-
we-wait’ sentiment of the 2000s and 2010s has now 
been replaced by a clear strategy for green transition.

Image 7. Stakeholder audiences and engagement in the 
Lofoten case study.Research insights and policy messages

The findings from this study suggests that there are a number of factors beyond mere planning and strategy building 
that influence heavily on whether or not green transitions are successful. First, we emphasize the multi-scalar nature 
of transformations, that is how decisions beyond the region itself heavily influences trajectories. This might seem 
obvious, but still important to emphasize, as recognition of outside influence enables regional changemakers to actively 
engage with and also influence such decisions. In the Lofoten case, the interplay between actors locally such as the 
People’s action for an oil free LoVeSe and national politicians and NGOs shows that influence indeed goes both ways, 
and that the lesson to regional policy makers could be to make sure top-down decisions and goals are interpreted 
and customized for regional use. In other words, the way in which regional changemakers interpret, understand and 
operationalize efforts to meet national and global goals are crucial if we are to succeed in implementing a just, equitable 
and sustainable change. Thus, as the analysis of the driving forces behind the change in future trajectory for Lofoten 
hopefully has ben made clear, we believe that future planning should account for and make use of the power regional 
changemakers have in influencing, interpreting and operationalizing national and global goals. 

Second, we believe that the grounding of political processes – like the petroleum debate, and the Green Isles initiative 
for that matter – shows how important it is not only to ground with the purpose of winning a particular argument, but 
also in order to secure a sense of participation, of co-ownership and inclusion. This, we believe, would in turn act as 
a counter-move to the threat of political polarization and alienation from transitional processes that may often feel as 
much a hinder as a possibility. The importance of working very concretely on how to respond to the concerns people 
have about a changed future cannot be emphasised enough, and a first move would be, we believe, to listen, then 
engage in seeking to solve practical challenges that may both meet sustainability goals but also better people’s lives. 
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Regional narratives and dynamics

This research investigated the processes that could be related to the emergence of positive tipping points regarding 
the use of green energy sources and other natural resources in Greenland -or alternatively the prevention of negative 
tipping points at global level derived from the extraction of its vast fossil fuel reserves. An important part of the research 
focused on the examining development of hydropower plants in Greenland. We aim to improve our understanding of 
how decisions were made through a framework of sustainable development and legitimacy, and how the hydropower 
plants have helped to promote a green energy transition. In Greenland, hydropower plants provide 60-70% of the 
country’s public energy needs. Currently, five hydropower plants provide energy (in the form of electricity and heat) to 
six towns in all regions of Greenland. However, approximately 75% of total energy consumption for electricity and heat, 
both in public and private sector, is still depended on imported fossil fuels. The first hydropower plant was established 
in 1993 and the last plant was established in 2012. The government is currently negotiating the plans for implementing 
more hydropower plants in other towns in Greenland to decrease the usage of fossil fuels.

In 1975, the oil crisis prompted the Danish government to establish a workgroup to work on an energy plan that would 
use Greenland’s natural resources. The European Commission (EC) financed the feasibility studies for hydropower 
resources because they were also interested in finding alternative energy. In 1985, the newly established Government 
of Greenland withdrew its membership from the EC largely due to fishing rights. The EC was no longer financing 
feasibility studies. In 1986, the Government of Greenland presented its first long-term energy plan based on feasibility 
studies with the aim to establish small-scale hydropower plants to supply citizens with energy. In 1988, despite 
Greenland’s first financial crisis, the energy plan was not changed because the feasibility studies demonstrated that 
the investments in hydropower plants would benefit Greenland’s overall economy. In 1993, Greenland established its 
first hydropower plant near Nuuk. The investment is perceived as successful by politicians because it has paid back 
faster than expected. Between 2005-2012, four more plants were established. The first of five hydropower plants was 
established in 1993 near the capital city Nuuk. The project was voted for by a unanimous vote in the Government of 
Greenland after a time Greenland experienced its first financial crisis. In 2021, the government has decided to establish 
two more plants in the northern region of Greenland and increase the capacity of the plant that supplies energy to Nuuk.

This case study is based on narrative analysis within decision-making processes in the Government of Greenland. 
Relevant documents and media content were scrutinized to gain a historic overview of the tipping processes and to 
identify central actors involved in decision-making. The main narrative identified can be summarised as follows:

•	The mainstream dominant political narratives from 1990s to 2021 focus on the idea to become less dependent 
on oil supply from abroad and to build the infrastructural capacity that supplies cheaper and more secure energy. 
It also advocates for strengthening the trade balance by minimizing imports, improve the overall economy, 
and attract potential foreign investment to initiate large-scale industrial projects that would utilize hydropower 
resources.

•	The on-stream and alternative narratives focus on the need to increase green energy production and self-
sufficiency and increase the local governance capacity, in a way that is respectful with the local cultural values 
and institutional arrangements. It also focusses on leaving fossil fuels in the ground whilst also assessing the 
local impacts of the extraction of other minerals and resources required for green transition elsewhere. 

Stakeholder audiences and engagement

This study is based on interviews with central actors and documentary studies to analyze the narratives regarding 
the adoption of a clean-energy development trajectory. Qualitative interviews were conducted with central actors 
and former politicians to gain detailed descriptions of their roles and motivations in decision-making processes. The 
data was analysed using a framework of sustainable development and legitimacy to investigate how the hydropower 
projects were secured in Greenland. A stakeholder workshop was held by the Greenland case study team in Sisimiut, 
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Research insights and policy messages

Our findings suggest that collective visions of self-sufficiency and economic development are important drivers for a 
long-term political commitment to establish green energy development pathways, as in the case of the deployment 
of hydropower plants. Based in the findings from our studies we recommend that the following is initiated:

•	Further research is needed on: National-level mapping to identify the main sources of energy waste today and 
the greatest, potential for energy gains (input-output analysis), how to provide an energy supply that is fair and 
equal, testing of new technologies to meet needs in areas where hydroelectric power plants are not an option.

•	New, improved strategy for developing the energy sector is needed: that implies the involvement of industries, 
institutions and the local community when a new strategy is developed with specific targets for reducing the 
carbon-based heat supply in Greenland. The strategy should be based on a mapping of the main sources of 
energy waste today and the greatest potential for energy gains. This must also be carried out together with an 
information campaign about the energy situation, including how much energy various target groups use, and a 
breakdown of the country’s energy consumption by private individuals and institutions. Hence, recommendations 
to citizens must be provided about how they can improve the energy efficiency of their homes, which renewable 
energy solutions are relevant for whom, and which solutions are the most sustainable for society and the 
environment.

•	Regarding political priorities and policies, it is important to transfer more public housing units in settlements 
to tenants – or sell them cheaply to encourage energy performance upgrading; develop loan options or energy 
optimisation grants (discontinuing oil subsidisation could possibly release funds); open up the option to sell 
surplus energy from individual renewable energy solutions back to the grid – also in towns with hydroelectric 
power plants; export requirement for energy producers: if permission is granted for energy to be produced as an 
export commodity, producers may simultaneously be required to support a reliable local energy supply; If the EU 
wants access to Greenland’s green energy resources, the EU should also be prompted to support a reliable local 
energy supply.

Greenland on the theme of a fossil free future in 
Greenland. The workshop focused on identifying 
challenges and opportunities for further supporting 
a green transition in Greenland.  The workshop was 
held in conjunction with the Greenland Science 
Week and was a part of the official programme. 
The participants represented national politicians, 
municipal politicians and planners of heat supply 
in Greenland. In this regard relevant stakeholders 
included the national energy company, Nukissiorfiit 
A/S in Greenland that is tasked with developing 
the energy infrastructure in Greenland. Both the 
government and Nukissiorfiit A/S are central players 
in developing the energy infrastructure in Greenland 
and other stakeholders include municipalities with 
local politicians and organizations related to the 
government that work with energy and housing, and 
private companies which have or are developing 
and implementing small-scale renewable energy 
technologies.

Image 8. Interacting with stakeholders in Greenland
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