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Preface

TIPPING* will provide an empirical in-depth social science understanding of
fundamental changes in sociodemographic, geographical, psychological, cultural,
political, and economic patterns which give rise to Social-Ecological Tipping Points
(SETPs), both positive and negative in relation to socio-energy regional systems. Such
empirical and theoretical insights will shed new light on the interdependencies
between changes in regional socio-cultural structures and the technological,
regulatory and investment-related requirements for embracing (or failing to embrace)
low-carbon, clean-energy and competitive development pathways in selected coal and
carbon intensive case study regions (CCIRs). The overall goal is to understand why
and under which conditions a given social-ecological regional system heavily
dependent on coal and carbon-intensive activities may flip into a low-carbon, clean
energy development trajectory — or on the contrary may fall into an opposite trajectory
with all its negative implications. Towards this goal, main focus of TIPPING" is the
participatory co-production of knowledge on the driving forces and deliberate tipping
interventions leading to the emergence of positive tipping points toward clean energy
transitions in European CCIRs.
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Executive Summary

The TIPPING™ project produced a significant amount of scientific material over a 3.5-
year period, including the publication of multiple articles in reputable scientific
journals. The project has successfully achieved its performance objective, as outlined
in the Grant Agreement, by publishing over 50 scientific articles in peer-reviewed
journals, a scientific book, as well as a special issue in a knowledgeable scientific
journal. Encompassing a wide range of academic fields including statistics, social
psychology, cultural studies, energy and environmental policy, technoeconomics,
finance, and energy planning, these works jointly contribute to a holistic
comprehension of transitions in coal and carbon intensive regions (CCIRS).

The key purpose of this deliverable is to serve as a centralized repository that
systematically organizes these papers, thereby enhancing their accessibility and
usefulness for future research endeavours. The pursuit of this objective is
accomplished by means of a methodical arrangement of publications into four discrete
sections based on the discipline of analysis they address. Section 2 performs a
categorization of the scientific articles that have been produced by project partners,
in the four disciplines of TIPPING*, namely: (i) Demographic trends and challenges in
gender, migration and youth, (ii) Cultural trends and socio-psychological factors, (iii)
Policy and governance trends and challenges, and (iv) Economic trends and
challenges. Section 3 presents the scientific book that has been submitted in
Springer’s “Climate” series, with a total of 16 chapters. Section 4 presents the Special
Issue that has been launched in Elsevier's Global Environmental Change with an
additional 9 contributions submitted by project partners. Finally, chapter 5 presents
the overall scientific contribution of TIPPING™.
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1 Introduction

When one more modest alteration, action, or event triggers a self-propelling process
of substantial qualitative change in a system, we say that the system has crossed a
"tipping point." Tipping points are a result of the accumulated effect of small events,
trends, and shifting conditions, and cannot be attributed to a single event, individual
action, or policy intervention. The challenge in identifying and describing tipping points
lies in the multitude of scales and systems where transformative shifts take place.

Acknowledging this challenge, TIPPING* aimed to gain a deeper understanding of the
policy implications of purposeful and swift decarbonization efforts in Carbon & Coal
Intensive Regions (CCIRs), by studying over 20 case studies across European and
other regions. By doing so, the project team has discerned the types of dynamics,
favorable conditions, and narratives that lead to just regional transitions and
comprehensive transformations across various sectors and scales.

Three and a half years after the kickoff of TIPPING*, a plethora of scientific material
has been produced. Specifically, this scientific material includes thirty three (33)
articles published in scientific journals, a Special Edition of a book in Springer’s
“Climate” series composed of sixteen (16) chapters, a Special Issue (SI) in Elsevier’s
Global Environmental Change journal with nine (9) contributions from project
partners, six (6) Policy Briefs highlighting key messages derived from the case studies
on how to trigger positive tipping points towards sustainability, several deliverables,
and several presentations given in stakeholder workshops, conferences and EU
events. The scientific publications of the project, cover several scientific disciplines,
including statistics, social-psychology and cultural issues, energy and environmental
policy, technoeconomics and finance, and energy planning.

The objective of this deliverable is to summarise, organise and make easily accessible
the scientific articles produced during the project so they can easily be used by other
research initiatives and cases. The following chapters provide a brief overview of each
scientific article, categorized in the four disciplines that were studied as part of
TIPPING™*, namely:

e Demographic trends and challenges in gender, migration and youth
e Cultural trends and socio-psychological factors

e Policy and governance trends and challenges

e Economic trends and challenges

The presentation of each article consists of information regarding the title, the authors,
the journal, the abstract and the Digital Object Identifier (DOI) link, as depicted in
Figure 1.

Page | 11
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Hard coal phase-out and the labour market transition
pathways: The case of Poland [3]

Authors: Jakub Sokotowski, Jan Frankowski, Joanna Mazurkiewicz and Piotr
Lewandowski

Publication: Environmental Innovation and Societal Transitions, Volume 43, June
2022

Abstract: We study the labour market transition pathways driven by the coal phase-
out in Poland between 1990 and 2050. We apply the concept of branching points to
describe the coal transition in the context of structural and labour supply changes and
educational upgrading. We show that in the 1990s and 2000s, job opportunities for
miners were scarce, as the trajectories of all of these trends deteriorated their labour
market prospects. As these trends have reversed in the 2010s, the future employment
outlook of the coal phase-out in Poland is more favourable than it was in the past. We
find that the employment structures of mining subregions and mines are homogenous,
which enables regional approaches to manage the transition. Decarbonisation will lead
to a surplus of Polish hard coal mining workers from 2030 on, yet the projected
shortages of workers in other sectors will create opportunities for reallocation.

DOI: https://doi.org/10.1016/j.eist.2022.03.003

Figure 1. Structure for the presentation of a scientific publication.
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2 Scientific publications produced
during TIPPING™

During the course of the project, thirty three (33) scientific articles have been
produced by project partners. These articles are organized in different sections
according to their discipline of analysis.

2.1 Demographic trends and challenges in
gender, migration and youth

The curse of coal or peripherality? Energy transitions
and the socioeconomic transformation of Czech coal
mining and post-mining regions

Authors: Bohumil Frantdl, Jindfich Frajer, Stanislav Martinat and Lucia Brisudova
Publication: Moravian Geographical Reports, Volume 30, December 2022

Abstract: New empirical evidence regarding theories of the resource curse and
regional resilience in the context of energy transitions is presented in this article. Our
analysis aimed to answer the questions of what the principal differences are between
coal mining and other regions in the Czech Republic, and what are the determinants
of population decline, unemployment and populism as some of the key indicators of
socioeconomic transformation. Unlike most current European studies focusing on
NUTS2 or NUTS3 regions, we deal with data for districts (LAU1). The analysis revealed
that (in aggregate) coal mining and post-mining districts are worse off in terms of air
quality, population vitality, labour market and social capital indicators. It would be
problematic for policy implications to consider coal mining and post-mining districts
as homogenous categories, however, since there are significant inter-group and intra-
group differences in most indicators. Coal mining itself and its decline did not prove
to be a direct determinant of population loss, unemployment, and support for
populism. The factors significantly affecting these phenomena are geographical
(peripherality, urbanisation, population density) and socioeconomic (education level,
business activity). In this respect, a provocative question is offered: to what extent is
it effective and sustainable to economically support coal mining regions in their
existing industrial production structures and population scales, and whether the
current processes of reterritorialisation and depopulation can be considered a natural
process. The fact that coal mining districts are at the forefront in the implementation
of wind energy may be seen as positive, but it raises questions about spatial
concentration, and the environmental justice of renewable energy development.

DOI: https://doi.org/10.2478/mgr-2022-0016
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Mapping the indirect employment of hard coal mining:
A case study of Upper Silesia, Poland

Authors: Jan Frankowski, Joanna Mazurkiewicz and Jakub Sokotowski
Publication: Resources Policy, Volume 83, June 2023

Abstract: It is insufficient to simply calculate the number of jobs in the mining
industry to determine the labour market effects of a coal phase-out. In this paper, we
estimate the scale of indirect jobs in Europe's largest hard coal mining region, Upper
Silesia and categorise them as mining-related or mining-dependent. Additionally, we
provide a detailed overview of the structure and spatial distribution of mining-related
companies, utilising information from public tenders offered by five of the country's
largest coal enterprises, as well as financial and employment data from official
administrative repositories. Our observations have revealed a significant
agglomeration effect in the region, with companies located within 20 km of the nearest
active hard coal mine receiving 80% of all tender revenues. Furthermore, we have
found that 41% of all identified jobs in mining-dependent companies in Upper Silesia
are at high risk of liquidation if there is a decline in coal production. Finally, we argue
in favour of labour market mitigation policies tailored explicitly to mining-dependent
employees and suggest the widespread use of administrative data in just transition
planning to address the limitations of dominant top—down modelling approaches.

DOI: https://doi.org/10.1016/j.resourpol.2023.103693

On the Design of Public Debate in Social Networks

Authors: Michel Grabisch, Antoine Mandel and Agnieszka Rusinowska
Publication: Operations Research, Volume 71, April 2023

Abstract: We propose a model of the joint evolution of opinions and social
relationships in a setting in which social influence decays over time. The dynamics are
based on bounded confidence: social connections between individuals with distant
opinions are severed, whereas new connections are formed between individuals with
similar opinions. Our model naturally gives rise to strong diversity, that is, the
persistence of heterogeneous opinions in connected societies, a phenomenon that
most existing models fail to capture. The intensity of social interactions is the key
parameter that governs the dynamics. First, it determines the asymptotic distribution
of opinions. In particular, increasing the intensity of social interactions brings society
closer to consensus. Second, it determines the risk of polarization, which is shown to
increase with the intensity of social interactions. Our results allow us to frame the
problem of the design of public debates in a formal setting. We, hence, characterize
the optimal strategy for a social planner who controls the intensity of the public debate
and, thus, faces a trade-off between the pursuit of social consensus and the risk of
polarization. We also consider applications to political campaigning and show that both
minority and majority candidates can have incentives to lead society toward
polarization.

DOI: https://doi.org/10.1287/opre.2022.2356
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2.2 Cultural trends and socio-
psychological factors

Reconciling safe planetary targets and planetary
justice: Why should social scientists engage with
planetary targets?

Authors: J. Gupta, D. Liverman, X. Bai, C. Gordon, M. Hurlbert, C.Y.A. Inoue, L.
Jacobson, N. Kanie, T.M. Lenton, D. Obura, I.M. Otto, C. Okereke, L. Pereira, K.
Prodani, C. Rammelt, J. Scholtens, ].D. Tabara, P.H. Verburg, L. Gifford and D.
Ciobanu

Publication: Earth System Governance, Volume 10, December 2021

Abstract: As human activity threatens to make the planet unsafe for humanity and
other life forms, scholars are identifying planetary targets set at a safe distance from
biophysical thresholds beyond which critical Earth systems may collapse. Yet, despite
the profound implications that both meeting and transgressing such targets may have
for human wellbeing, including the potential for negative trade-offs, there is limited
social science analysis that systematically considers the justice dimensions of such
targets. Here we assess a range of views on planetary justice and present three
arguments associated with why social scientists should engage with the scholarship
on safe targets. We argue that complementing safe targets with just targets offers a
fruitful approach for considering synergies and trade-offs between environmental and
social aspirations and can inform inclusive deliberation on these important issues.

DOI: https://doi.org/10.1016/j.esg.2021.100122

Learning Processes and Agency in the
Decarbonization Context: A Systematic Review
through a Cultural Psychology Point of View

Authors: Nicola Stocco, Francesco Gardona, Fulvio Biddau and Paolo Francesco
Cottone

Publication: Sustainability, Volume 13, September 2021

Abstract: In the scientific literature on energy transition toward decarbonization, the
learning process is often described as a preferred way to achieve change. However,
despite a large number of theoretical and empirical endeavors, a systematic
understanding of the process is still lacking due to the diversity of disciplines and
approaches and to the multi-layered nature of the phenomenon. The aim of this
systematic review is to highlight the dimensions of learning processes from a cultural
psychological point of view in order to understand and assess different planes of the
relation between humans and technology. We thus explore the literature following the
PRISMA protocol. Through a narrative synthesis, we critically assess the theoretical
and methodological advancement, the presence of cultural determinants, the value
ascribed to agency, and the depoliticization risk. We found that: theories and
methodologies still lack systematicity and concordance in their application; learning

. Page | 15
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processes are studied with little focus on the context and are mostly treated as
facilitators; agency mostly lacks a psychosocial focus, despite the exploration of multi-
level problems; and the depoliticization of learning is a matter of fact. Nevertheless,
positive examples are present, although they are few. Epistemological and political
implications are discussed, and a psychosocial conception of agency is proposed,
together with a reflective stance for researchers.

DOI: https://doi.org/10.3390/su131810425

The role of sustainability-oriented hybrid
organisations in the development of transformative
capacities: The case of Barcelona

Authors: Dina Hestad, J. David Tabara and Thomas F. Thornton

Publication: Cities, Volume 119, December 2021

Abstract: Organisations can play a decisive role in steering societies towards
sustainable, resilient, and regenerative pathways of development. However, little is
known empirically about how they do so. Such knowledge is vital as COVID-19 has
laid bare the need for a wide range of systemic transformations. We examine the role
of Sustainability-Oriented Hybrid Organisations (SOHOs), which use market related
practices to solve social and environmental problems, in building foundational
transformative capacities for regenerative sustainability. We further develop an
existing framework and operationalise transformative capacities as: (1) reconnecting
social and ecological systems dynamics in ways that are mutually supportive, healthy,
and regenerative of life-support systems; (2) fostering healthy individual and political
agency; and (3) contributing to building rich community relationships and enhancing
social cohesion. Through this lens we explore the practices, activities, and strategies
of nine SOHOs in and around the Metropolitan Area of Barcelona. We show that SOHOs
emerge from and are decisive in further building transformative capacities within
communities creating contagious virtuous cycles. However, their strategies and
associated actions may also harm the development of these capacities at the urban
scale. Broader institutional innovations, enabling environments, and continually
adaptive and critical learning approaches are needed to avoid unintended negative
consequences.

DOI: https://doi.org/10.1016/j.cities.2021.103365

Mapping the meanings of decarbonisation: A
systematic review of studies in the social sciences
using lexicometric analysis

Authors: Valentina Rizzoli, Laura Soledad Norton and Mauro Sarrica
Publication: Cleaner Environmental Systems, Volume 3, December 2021

Abstract: The present paper provides a systematic overview of the way
decarbonisation has been treated in social sciences in recent years. Titles and
keywords of 404 papers, published from 2015 to June 2020, and indexed in the Scopus
database, were submitted to lexicometric and bibliometric analyses. Results confirm
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that decarbonisation has become a key term in social sciences research on energy,
with a growing number of articles published by interdisciplinary journals. Key terms
associated with decarbonisation shifted their focus from issues connected with
production to broader themes related to sustainability and solutions. Governance,
discourse in the social arena and public opinion are the main semantic associated
areas emerging from the selected sample. Themes included in these areas range from
biophysical and technological risks to social movements, issues of justice, and visions
of the future. The overall picture detected in the current study poses further questions
and suggests possible research paths concerning the voices and themes at the centre
of the stage and those left in the shadows.

DOI: https://doi.org/10.1016/j.cesys.2021.100065

Unpacking the Psychosocial Dimension of
Decarbonization between Change and Stability: A
Systematic Review in the Social Science Literature
Authors: Fulvio Biddau, Sonia Brondi and Paolo Francesco Cottone
Publication: Sustainability, Volume 14, April 2022

Abstract: This paper provides a systematic overview of the psychosocial contribution
to decarbonization studies and critically discusses current trends. Following the
PRISMA protocol, we reviewed 404 articles informing how socio-psychological
processes affect decarbonization, and vice versa, and highlighting research gaps and
biases. Contrary to criticisms about methodological individualism and reductionism of
socio-psychological research on sustainability, the review illustrates that the field is
equally attentive to psychosocial processes operating at different levels, including the
individual (e.g., attitudes, stress, environmental concerns), community (e.g.,
collective identity, justice, sense of place), and socio-cultural levels (e.g., social
norms, values, memory). However, evidence shows some problematic trends in the
literature: (i) A bias toward specific agents and geographies, which overlooks
mesoscale actors (e.g., media, unions, NGOs) and developing and eastern countries;
(ii) instrumental and normative views of transitions, which coincide with a prevailing
focus on cognitive processes and a selective bias toward technologies, policies, places,
and natural resources conceived as instrumental to decarbonization. This also
emphasizes how biophysical processes, people-nature relationships, and the role of
emotions in understanding the psychology of agents and decarbonization processes
are almost absent; (iii) a research gaze normatively oriented toward the future, which
risks neglecting continuity—-discontinuity dynamics and the timing and pace of
transitions.

DOI: https://doi.org/10.3390/su14095308

Tipping points in transitions of socio-economic
systems
Authors: Franziska Mey and Johan Lilliestam

Publication: Chapter 4 in "Transformative Metrics. Contributions to the studies for
monitoring and evaluating how Science, Technology, and Innovation can address
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social and environmental Challenges.", Universidad de Antioquia, Fondo Editorial FCSH
de la Facultad de Ciencias Sociales y Humanas, 2022

Abstract: Chapter 4 proposes metrics to study socio-technical systems’ systematic
transformation, focusing specifically on tipping points. It is important to note that such
points characterise a qualitative change where niches become institutionalised and
new rules and practises become dominant.

DOI: https://doi.org/10.17533/978-628-7592-15-5 4

On the discovery and enactment of positive socio-
ecological tipping points: insights from energy
systems interventions in Bangladesh and Indonesia

Authors: ]J. David Tabara, Jenny Lieu, Rafia Zaman, Cynthia Ismail and Takeshi
Takama

Publication: Sustainability Science, Volume 17, 2022

Abstract: Notions, such as leverage points, sensitive interventions, social tipping
points, transformational tipping points, and positive tipping points, are increasingly
attracting attention within sustainability science. However, they are also creating
confusion and unresolved questions about how to apply these concepts when dealing
with urgent global challenges such as rapid decarbonisation. We propose a relational
methodology aimed at helping how to identify and support the emergence of positive
‘Social-Ecological Tipping Points’ (SETPs) that could bring about sustainability
transformations. Our approach emphasises the need to pay attention to processes of
social construction and to time dynamics. In particular, in a given social-ecological
system, three key moments need to be considered: (1) The building of transformative
conditions and capacities for systemic change, (2) A tipping event or intervention
shifting the system towards a different trajectory or systems’ configuration, and (3)
the structural effects derived from such transformation. Furthermore, we argue that
the discovery and enactment of positive SETPs require considering multiple
ontological, epistemological, and normative questions that affect how researchers and
change agents define, approach, and assess their systems of reference. Our insights
are derived from examining the implementation of household renewable energy
systems at regional level in two rural areas of Indonesia and Bangladesh.

DOI: https://doi.org/10.1007/s11625-021-01050-6

Ecological transition as an ethnographic object:
positioning and intentions towards the field test
(South Sardinia)

Authors: Elena Apostoli Cappello

Publication: Archivio Antropologico Mediterraneo, Volume 25, 2023

Abstract: Within an H2020 mandate framework, the research described here aims to
understand the role of some local socio-cultural aspects in the ecological and
particularly energy transition processes promoted by the European decarbonization
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agenda, in its local effects in the former mining region of Sulcis (South Sardinia). At
the same time, this study intends to discuss the mandate and bring out different
aspects of the ethnographic relationship that exceed the researcher's intentions,
illustrating some of the different unexpected outcomes of her presence in the field by
discussing the ethnographic positioning. Carloforte, the only town on the island of San
Pietro, not far from the southwestern edge of Sardinia's Sulcitan coast and opposite
the large industrial hub of Portovesme, is a site whose salient feature, geographically
speaking, is marginality. However, it lies at the center of global, energy and
geopolitical dynamics.

DOI: https://doi.org/10.4000/aam.6549

The identity-attitude nexus in the representation of
energy transition in a coal region (Sulcis, Italy): An
exploration through the Structural Topic Model

Authors: Valentina Rizzoli, Fulvio Biddau, Mauro Sarrica
Publication: European Journal of Social Psychology, September 2023

Abstract: This article explores the contribution of the Structural Topic Model (STM)
to study the intertwining of social representations, attitudes, and identities. We
examine newspapers’ discourse on energy transition in a coal-dependent region
(Sulcis, Italy), whose identity and economy are built around mining and carbon-
intensive industry. Drawing upon Social Representations Theory, we combined STM
and qualitative content analysis to examine how newspapers represented the energy
issue in Sulcis, and how these representations (including denotative and connotative
facets) differed according to the social identities’ salience. Results show that coal is
legitimated by discourses making salient local identities and providing continuity in
the place-identity link, with no alternative to extractivism. When the Sardinian
superordinate identity becomes salient, new themes emerge (e.g., renewables) but
energy transition retains ambivalent or negative connotations. Overall representations
seem to replicate and reflect processes of domination and injustice hindering a just
transition, potentially explaining negative attitudes and collective resistance to
decarbonization.

DOI: http://doi.org/10.1002/ejsp.3004

Phasing-out 'coal tradition’ in favour of ‘renewable
colonialism’: how the press contributes to the
discursive (de)legitimation of coal and renewables in
a coal region in transition

Authors: Biddau Fulvio, Rizzoli Valentina, Sarrica Mauro

Publication: Sustainability Science (Accepted and proceeds to publication)

Abstract: This article examines the Sulcis coal region in Italy and illustrates how
discursive dynamics can impede energy transition by delegitimizing coal decline and
the diffusion of renewable energies. Combining quantitative analyses of textual data
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and argumentative discourse analysis, we analyze newspaper articles published
between 2011 and 2021 in the national, regional, and local press. Our findings reveal
that shifts in topic salience and storylines reflect different transition phases (coal
legitimacy, regime destabilization, reconfiguration). Throughout the analyzed period,
newspapers have cultivated a discursive environment that weakens efforts to phase
out coal and promote low-carbon energy by amplifying particular storylines endorsed
by competing discourse coalitions. Media discourse consistently portrays
decarbonization and coal phase-out as threatening, anticipating disruption to regional
livelihoods and traditions. Over time, renewable energies are marginalized or hindered
by storylines promoting regime stability (coal legitimacy), soft transformation (coal-
to-gas transition), and finally, a reconfiguration (utility-scale renewable transition)
promoted by incumbents and resisted by locally-based discourse coalitions perceiving
it as a form of colonialism. This study sheds light on the interplay between discourse
dynamics and the complexities and challenges of the destabilization-reconfiguration
pathway of coal regions. It contends that approaches combining both build-up and
break-down dynamics into the analysis of transitions can offer a more nuanced,
politically-sensitive understanding and practical insights to instigate and navigate
more equitable destabilization-reconfiguration pathways.

DOI: -

Clean-energy transformations and the effects on the
sustainability of regional economies and social-
ecological systems

Authors: Olha Lukash

Publication: Chance for Science Conference, Leipzig University, September 2022
(Accepted and proceeds to publication)

Abstract: Economics of decarbonisation is one of the priorities on the way to global
sustainable development. The essential tools for meeting the challenges of the EU
Green Deal are the cross-sectoral development of energy efficiency and the
development of renewable energy. Today, it is an indisputable fact that society can
achieve sustainable growth only by balancing ecological effectiveness, economic
efficiency, and social well-being. In turn, clean-energy transformation processes affect
businesses, households, and ecosystems. Due to this, active action should first start
from a deep understanding and a high-level assessment of fundamental changes in
sociodemographic, geographical, psychological, cultural, political, and economic
patterns that embrace low carbon, clean-energy transformations. It is necessary to
realise the actual effects of such changes on the sustainability of regional economies,
ecological systems, and society's welfare. Based on an estimation of such effects, the
strategy for further energy development should be developed to achieve sustainable
social, environmental and economic development.

DOI: -
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Telework: A social tipping intervention for passenger
transportation?

Authors: Raphaela Maier, Annina Thaller, Eva Flei3

Publication: Futures (in revision)

Abstract: The pressure to mitigate climate change and to inhibit irreversible changes
on the Earth’s system is large. In particular, the passenger transportation sector has
to undergo a radical change to drastically reduce emissions. This study analyzes
telework as a tipping intervention to move passenger transportation onto a low-carbon
trajectory. We applied a mixed-methods approach using a qualitative focus group and
an online survey, and run independent t-tests, an importance-satisfaction gap
analysis, and a linear regression. Our results show that the willingness to conduct
telework and the level of acceptance for several incentives that support low-carbon
mobility is high (personal agency). However, to translate this personal willingness into
actual emission reductions, attractive framework conditions (societal agency) must be
created. Therefore, telework should not be seen as an isolated measure, as it most
effectively unfolds its potential as a tipping intervention when incorporated into a
policy package with incentives for low-carbon mobility.

DOI: -

2.3 Policy and governance trends and
challenges

Risk blindness in local perspectives about the Alberta
oil sands hinders Canada's decarbonization

Authors: Luis D. Virla, Dirk-Jan van de Ven, Jon Sampedro, Oscar van Vliet, Alistair
Smith, Hector Pollitt, Jenny Lieu

Publication: Environmental Innovation and Societal Transitions, Volume 40,
September 2021

Abstract: Local perspectives can conflict with national and international climate
targets. This study explores three stakeholder (community, provincial, and federal)
perspectives on the Alberta oil sands as risks for a sustainability transition in Canada.
In an ex-post analysis, we compared outputs from stakeholder consultations and
energy-economy models. Our research shows that different local stakeholders groups
disregarded some policy risks for the Alberta oil sands and Canadian energy transition.
These stakeholders expected the sector to grow, despite increasing environmental
penalties and external market pressures. The study revealed that blind-spots on risks,
or “risk blindness”, increased as stakeholders became less certain about policy climate
goals. We argue that “risk blindness” could be amplified by dominant institutional
narratives that contradict scientific research and international climate policy.
Strategies that integrate local narratives, considered as marginalized, provide
perspectives beyond emission reductions and are essential for meeting climate targets
while supporting a just transition.
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DOI: https://doi.org/10.1016/j.eist.2021.10.008

Reducing energy poverty in deprived regions or
supporting new developments in metropolitan
suburbs? Regional differences in the use of subsidies
for home energy efficiency renovations

Authors: Bohumil Frantal and Petr Dvorak
Publication: Energy Policy, Volume 171, December 2022

Abstract: This paper contributes to existing research on home energy efficiency
renovations by analysing the extent to which regional differences in the distribution
of subsidies for renovations are related to geographical and socioeconomic factors, by
analysing statistical data for districts in the Czech Republic. The novelty of this study
lies in the fact that it maps and analyses not only regional differences in the rate of
drawing subsidies and its determinants, but also differences in the way these subsidies
are used (whether for reducing the energy intensity of existing houses by insulation,
implementing renewable energy technologies or building new houses with low energy
intensity). The analysis revealed significant correlations between the amount of
subsidies drawn in districts per capita and variables which indicate territorial stability
and social capital. There are significant differences in the rate of drawing subsidies
between specific regions that are considered as economically deprived and where
people are at higher risk of energy poverty. While border regions in the east of the
country show an above-average use of funds for insulation of existing houses, in the
largest cities and their suburban areas people are more likely to use subsidies for
construction of new houses. The results indicate that subsides should be redistributed
and targeted more effectively in respect to the declared objectives of the program.

DOI: https://doi.org/10.1016/j.enpol.2022.113250

Earth system justice needed to identify and live within
Earth system boundaries

Authors: Joyeeta Gupta, Diana Liverman, Klaudia Prodani, Paulina Aldunce, Xuemei
Bai, Wendy Broadgate, Daniel Ciobanu, Lauren Gifford, Chris Gordon, Margot Hurlbert,
Cristina Y. A. Inoue, Lisa Jacobson, Norichika Kanie, Steven J. Lade, Timothy M.
Lenton, David Obura, Chukwumerije Okereke, Ilona M. Otto, Laura Pereira, Johan
Rockstrom, Joeri Scholtens, Juan Rocha, Ben Stewart-Koster, J. David Tabara, Crelis
Rammelt and Peter H. Verburg

Publication: Nature Sustainability, Volume 6, March 2023

Abstract: Living within planetary limits requires attention to justice as biophysical
boundaries are not inherently just. Through collaboration between natural and social
scientists, the Earth Commission defines and operationalizes Earth system justice to
ensure that boundaries reduce harm, increase well-being, and reflect substantive and
procedural justice. Such stringent boundaries may also affect ‘just access’ to food,
water, energy and infrastructure. We show how boundaries may need to be adjusted
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to reduce harm and increase access, and challenge inequality to ensure a safe and
just future for people, other species and the planet. Earth system justice may enable
living justly within boundaries.

DOI: https://doi.org/10.1038/s41893-023-01064-1

Inclusive stakeholder engagement for equitable
knowledge co-production: Insights from the EU’s
Horizon 2020 programme in climate change research

Authors: Jenny Lieu, Amanda Martinez-Reyes, Phillippa Groome, Diana Mangalagiu,
BinBin Pearce, Baiba Witajewska-Baltvilka, Regine-Ellen D. Mgller

Publication: GAIA - Ecological Perspectives for Science and Society, Volume 32, 2023

Abstract: We develop and apply the concept of equitable knowledge co-production
(EKC) by proposing a reflexive framework to support inclusive stakeholder
engagement with diverse knowledge-holders. This framework is built on the authors’
experiences of leading three ongoing Horizon 2020 projects, and its goal is to
contribute to the realisation of epistemic and recognition justice in the context of
large-scale research and innovation projects by raising awareness of how knowledge
co-production is carried out during the project proposal and implementation phases.

DOI: https://doi.org/10.14512/gaia.32.1.11

Decarbonization of the Ukraine economy: situation
and issues

Authors: Olha Lukash and Maryna Nikulina

Publication: Mechanisms for combating modern challenges and threats: lessons from
the EU for Ukraine, Sumy State University, March 2023

Abstract: Decarbonization of the Ukrainian economy should bring significant social,
economic, and environmental benefits, including the growth of employment in high-
tech industries, reduction of health risks, and expansion of participation in global
markets of "green" products and services. Ukraine is part of Europe, and its
development is impossible without taking into account the environmental component.
In this thesis, the causes of environmental problems in Ukraine, as well as the main
directions of decarbonization of the economy of Ukraine are distinguished. The
influence of the ongoing war on the fulfiiment of the already set climate goals is
discussed. The decarbonization level before the war is examined, which helps to
identify the most problematic regions not only from general carbon dioxide emissions
but from the social and economic points.

DOI: -
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How mapping spatial injustices can refine just
transition outcomes: Insights from the Czech Republic
Authors: Bohumil Frantal

Publication: Moravian Geographical Reports, Sciendo (Under review)

Abstract: There is still no universally accepted approach or definition of the just
transition term, which applies particularly to the ‘just’ part of the transition. The
fundamental challenge still remains to incorporate the spatial dimension into mapping
and understanding of just transition, considering multiple spatial scales and time
horizons. Using several examples from the Czech Republic, we provide empirical
evidence how some just transition measures and new renewable energy systems
(which should replace fossil resources) as they are currently being implemented
reproduce existing patterns of environmental injustice and keep characteristics of
carbon economy, such as spatial concentration, imbalances of scale and power,
procedural injustice and lack of trust, et cetera.

DOI: -

A systematic literature review of energy regions;
proposing a typology

Authors: Amanda Martinez-Reyes, Jenny Lieu, Gerdien de Vries, and Thomas Hoppe
Publication: Renewable and Sustainable Energy Reviews (under review)

Abstract: A major and commonly found obstacle for fossil-fuel-dependent territories
to low carbon transition is the lack of coordination between different levels of
government, in particular between the local and national level. Transitioning to low-
carbon regions requires involvement of multiple levels of governance such as the local
and national levels, which calls for a regional energy governance approach. However,
it remains unclear how, to what extent and what type of fossil-fuel-dependent regions
can be steered whilst using a regional energy governance approach that guides
regions through transition pathways. Two research questions are central to address
this issue: i) What types of regional energy governance concepts have been studied?
And ii) how have they transitioned in terms of governance agendas, governance
arrangements, and innovation processes? We conducted a systematic literature review
of 42 academic publications and 3 grey literature reports from three academic (sub-
)disciplines: i.e., sustainability transitions, regional studies, and innovation policy
studies. Results show that different types of energy regions enable low-carbon
transitions through different innovation processes. However, only those energy
regions that have adopted social innovation, besides technological innovation, could
aim to empower their region, its organizations, and citizens. With the results, we
present a typology of energy region concepts across different stages of the energy
transition innovation process that is applicable to different contexts, such as coal-and-
carbon-intensive regions.

DOI: -
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2.4 Economic trends and challenges

The Efforts towards and Challenges of Greece’s Post-
Lignite Era: The Case of Megalopolis

Authors: Vangelis Marinakis, Alexandros Flamos, Giorgos Stamtsis, Ioannis
Georgizas, Yannis Maniatis and Haris Doukas

Publication: Sustainability, Volume 12, December 2020

Abstract: Greece has historically been one of the most lignite-dependent countries in
Europe, due to the abundant coal resources in the region of Western Macedonia and
the municipality of Megalopolis, Arcadia (region of Peloponnese). However, a key part
of the National Energy and Climate Plan is to gradually phase out the use of lignite,
which includes the decommissioning of all existing lignite units by 2023, except the
Ptolemaida V unit, which will be closed by 2028. This plan makes Greece a frontrunner
among countries who intensively use lignite in energy production. In this context, this
paper investigates the environmental, economic, and social state of Megalopolis and
the related perspectives with regard to the energy transition, through the elaboration
of a SWOT analysis, highlighting the strengths, weaknesses, opportunities, and
threats of the municipality of Megalopolis and the regional unit of Arcadia. The analysis
is based on four main pillars, namely “clean energy”, “smart agricultural production”,
“sustainable tourism”, and “other (e.g., industry, technology, and education)”. The
integration of the “Energy Efficiency First” principle, the mitigation of household
energy poverty (especially in a region with district heating installations), and
collectively driven energy actions for engaging and empowering younger generations
(e.g., in the form of next-generation energy communities) are among the solutions
that are expected to have a significant contribution towards Megalopolis’ just energy
transition.

DOI: https://doi.org/10.3390/su122410575

The three logics of sustainability-oriented hybrid
organisations: a multi-disciplinary review
Authors: Dina Hestad, J. David Tabara and Thomas F. Thornton
Publication: Sustainability Science, Volume 16, December 2020

Abstract: Given current limitations of global and national governance arrangements
in redirecting economic globalisation towards a climate-safe and sustainable world, it
is crucial to understand how organisations that aim to tackle social and environmental
problems using market mechanisms can contribute to fostering sustainability
transformations. This review identified 60 different terms or concepts for hybrid
organisations aiming to solve social and ecological problems through market related
activities, reflecting a high degree of discontinuity and inconsistency in the literature.
To assess the contribution to societal transformations of this array of innovative
ventures, we introduce and operationalise Sustainability-Oriented Hybrid
Organisations (SOHOs) as an umbrella concept to carry out a comprehensive review
of 126 scientific articles that discuss them. Unlike traditional enterprises who apply
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one logic (commercial) and social and environmental enterprises who combine two
logics (social-commercial or environmental-commercial), SOHOs unite commercial,
social, and environmental logics, beliefs, and practices simultaneously—thereby
adopting a higher level of organisational hybridity. SOHOs are oriented towards
achieving net-positive sustainability and consider future generations and global socio-
ecological systems which makes transforming enterprises towards SOHO models a
potentially significant intervention point for promoting sustainability transformations.
However, the narratives and actions of SOHOs can perpetuate rather than ameliorate
the underlying causes and differential impacts of complex problems like climate
change, unless the organisations adopt systemic, global, long-term, and socio-
ecologically embedded strategies.

DOI: https://doi.org/10.1007/s11625-020-00883-x

The Economic Cost of COVID Lockdowns: An Out-of-
Equilibrium Analysis

Authors: Antoine Mandel and Vipin Veetil

Publication: Economics of Disasters and Climate Change, Volume 4, June 2020

Abstract: This paper estimates the cost of the lockdown of some sectors of the world
economy in the wake of COVID-19. We develop a multi sector disequilibrium model
with buyer-seller relations between agents located in different countries. The
production network model allows us to study not only the direct cost of the lockdown
but also indirect costs which emerge from the reductions in the availability of
intermediate inputs. Agents determine the quantity of output and the proportions in
which to combine inputs using prices that emerge from local interactions. The model
is calibrated to the world economy using input-output data on 56 industries in 44
countries including all major economies. Within our model, the lockdowns are
implemented as partial reductions in the output of some sectors using data on sectoral
decomposition of capacity reductions. We use computational experiments to replicate
the temporal sequence of the lockdowns implemented in different countries. World
output falls by 7% at the early stage of the crisis when only China is under lockdown
and by 23% at the peak of the crisis when many countries are under a lockdown.
These direct impacts are amplified as the shock propagates through the world
economy because of the buyer-seller relations. Supply-chain spillovers are capable of
amplifying the direct impact by more than two folds. Naturally, the substitutability
between intermediate inputs is a major determinant of the amplification. We also
study the process of economic recovery following the end of the lockdowns. Price
flexibility and minor technological adaptations help in reducing the time it takes for
the economy to recover. The world economy takes about one quarter to move towards
the new equilibrium in the optimistic and unlikely scenario of the end of all lockdowns.
Recovery time is likely to be significantly greater if partial lockdowns persist.

DOI: https://doi.org/10.1007/s41885-020-00066-z
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Frugal Eco-innovation for Addressing Climate Change
in Emerging Countries: Case of Biogas Digester in
Indonesia

Authors: Cynthia Ismail, Fabian Wiropranoto, Takeshi Takama, Jenny Lieu and Luis
D. Virla

Publication: Handbook of Climate Change Management, Springer, June 2021

Abstract: Technological innovation is considered to be one of the key strategies to
maintain the global temperature below 2 °C. Since emerging and low-income countries
are now responsible for reducing greenhouse gases (GHGs) under the Paris
agreement, there is an implied need to balance their development mandate and
climate change policies. This chapter highlights frugal eco-innovation as a means of
providing basic needs while including the requirement to urgently address climate
change in these regions. The characteristics of frugal and eco-innovation are explored
to identify the appropriateness of technologies within the context of emerging and
low-income regions. These characteristics are applied to demonstrate the economic
and social benefits of the low-carbon technologies at the local level. Meanwhile, the
eco-innovation’s characteristics demonstrate a potential for cascading positive impacts
at a larger scale. Finally, the Alternative Pathways framework is applied to describe
the trajectory of frugal eco-innovation through low-carbon narratives. This framework
also helps to make explicit the dominating fossil fuel pathway and powerful actors
while identifying alternative technology pathways and different (non-dominating)
actor groups that could potentially transform the rural energy system. Portable biogas
is identified as a frugal eco-innovation that represents an alternative pathway which
can potentially lead to wider transformation for the cooking energy sector in rural
Indonesia. The innovation can create knock-on socioeconomic benefits for lower-
income communities while contributing to GHG emission reduction at national level.
This frugal eco-innovation process is led by the private sectors with the support of
policy environment and acceptance and implementation at the local community level.

DOI: https://doi.org/10.1007/978-3-030-22759-3 177-1

Risks on global financial stability induced by climate
change: the case of flood risks

Authors: Antoine Mandel, Timothy Tiggeloven, Daniel Lincke, Elco Koks, Philip Ward
and Jochen Hinkel

Publication: Climatic Change, Volume 166, May 2021

Abstract: There is increasing concern among financial regulators that changes in the
distribution and frequency of extreme weather events induced by climate change could
pose a threat to global financial stability. We assess this risk, for the case of floods,
by developing a simple model of the propagation of climate-induced shocks through
financial networks. We show that the magnitude of global risks is determined by the
interplay between the exposure of countries to climate-related natural hazards and
their financial leverage. Climate change induces a shift in the distribution of impacts
towards high-income countries and thus larger amplification of impacts as the financial
sectors of high-income countries are more leveraged. Conversely, high-income
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countries are more exposed to financial shocks. In high-end climate scenarios, this
could lead to the emergence of systemic risk as total impacts become commensurate
with the capital of the banking sectors of countries that are hubs of the global financial
network. Adaptation policy, or the lack thereof, appears to be one of the key risk
drivers as it determines the future exposure of high-income countries. This implies in
particular that the avoided costs in terms of financial stability should be weighted in
as benefits of adaptation policy.

DOI: https://doi.org/10.1007/s10584-021-03092-2

Hard coal phase-out and the labour market transition
pathways: The case of Poland

Authors: Jakub Sokotowski, Jan Frankowski, Joanna Mazurkiewicz and Piotr
Lewandowski

Publication: Environmental Innovation and Societal Transitions, Volume 43, June
2022

Abstract: We study the labour market transition pathways driven by the coal phase-
out in Poland between 1990 and 2050. We apply the concept of branching points to
describe the coal transition in the context of structural and labour supply changes and
educational upgrading. We show that in the 1990s and 2000s, job opportunities for
miners were scarce, as the trajectories of all of these trends deteriorated their labour
market prospects. As these trends have reversed in the 2010s, the future employment
outlook of the coal phase-out in Poland is more favourable than it was in the past. We
find that the employment structures of mining subregions and mines are homogenous,
which enables regional approaches to manage the transition. Decarbonisation will lead
to a surplus of Polish hard coal mining workers from 2030 on, yet the projected
shortages of workers in other sectors will create opportunities for reallocation.

DOI: https://doi.org/10.1016/j.eist.2022.03.003

Understanding EU regional macroeconomic tipping
points using panel threshold technique

Authors: Saptorshee Kanto Chakraborty and Antoine Mandel
Publication: Social Science Research Network, October 2022

Abstract: The primary objective of the European Union has been to bring cohesion
among its member states and their respective regions. To do such the Union has
introduced structural funds of various types. Since the last decade these structural
funds have also been used to combat climate change via human capital and green
investments. Our main objective is to analyse how these structural funds have
impacted EU regional economic growth patterns, to do such we use a novel
heterogeneous panel estimator of C-lasso type we conclude with two groups and find
definitive impact of structural funds towards regional economic growth. We then check
the impact of regional European emission trading system and European pollution
registry system on economic growth using a panel threshold regression which using
latent group structure. In doing so we find two groups in our sample and presence of
threshold levels both with and without latent groups.
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DOI: https://dx.doi.org/10.2139/ssrn.4246020

Most industrialised countries have peaked carbon
dioxide emissions during economic crises through
strengthened structural change

Authors: German Bersalli, Tim Trondle and Johan Lilliestam
Publication: Communications Earth & Environment, Volume 4, February 2023

Abstract: As the climate targets tighten and countries are impacted by several crises,
understanding how and under which conditions carbon dioxide emissions peak and
start declining is gaining importance. We assess the timing of emissions peaks in all
major emitters (1965-2019) and the extent to which past economic crises have
impacted structural drivers of emissions contributing to emission peaks. We show that
in 26 of 28 countries that have peaked emissions, the peak occurred just before or
during a recession through the combined effect of lower economic growth (1.5 median
percentage points per year) and decreasing energy and/or carbon intensity (0.7)
during and after the crisis. In peak-and-decline countries, crises have typically
magnified pre-existing improvements in structural change. In non-peaking countries,
economic growth was less affected, and structural change effects were weaker or
increased emissions. Crises do not automatically trigger peaks but may strengthen
ongoing decarbonisation trends through several mechanisms.

DOI: https://doi.org/10.1038/s43247-023-00687-8

Renewable Energy Development: The Role of Financial
and Fiscal Incentives

Authors: Vasyl Namoniuk and Vasyl Matei

Publication: Efficient Economy, No. 5, Dnipro State Agrarian and Economic
University, May 2023

Abstract: With climate change posing an existential threat, the transition from fossil
fuels to renewable energy is critical for reducing emissions. This study examines
factors influencing renewable energy development across countries using cluster
analysis and panel data models. Countries are categorized based on economic and
energy characteristics. Ukraine falls into a cluster with less developed renewable
infrastructure, signaling potential under the right conditions. The models demonstrate
economic growth, emissions, energy use, and incentives like energy payments and
public investments significantly impact renewable capacity. Renewable energy is
imperative for sustainability, but growth requires concerted efforts. The results
emphasize financial and fiscal incentives as key drivers that governments should
leverage to stimulate development and achieve climate goals. While obstacles exist,
the findings highlight pathways for countries like Ukraine to tap into their renewable
potential. Holistic policies and targeted incentives can unlock clean energy growth
despite current limitations.

DOI: http://doi.org/10.32702/2307-2105.2023.5.40
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The Development of Renewable Energy in Ukraine:
Barriers and Opportunities

Authors: Vasyl Namoniuk

Publication: Scientific Issues in Management at the Macro, Meso, and Microeconomic
Levels, Odessa National Economics University (Accepted and proceeds to publication)

Abstract: The renewable energy sector in Ukraine has experienced substantial growth
in recent years, with a rapid expansion of solar and wind generation capacities.
However, owing to Russia's military aggression, the industry has suffered major asset
losses. Nevertheless, the sector demonstrated robust expansion pre-war. Attracting
investments, developing infrastructure and technologies, and fostering a stable
regulatory climate represent key opportunities to restore and further develop
renewable energy. Adopting a decentralized approach focused on local consumers
could enhance energy security. Implementing guarantees of origin and expanding net
metering would stimulate investments. Overall, despite the hindrances of war,
renewable energy retains considerable potential for continued growth in Ukraine's
energy mix.

DOI: -

Tipping to sustainability? Exploring power sector
transition pathways amid the energy crisis
Authors: Serafeim Michas and Alexandros Flamos

Publication: Energy (under review)

Abstract: The 2022 energy crisis augmented the European ambition for RES capacity
expansion, towards reduced use of natural gas as a transition fuel for power
generation. However, beyond the issue of “how many” renewables, the research
question that remains, is which capacity mixes enable decoupling from imported gas,
while achieving the emissions reduction and renewable integration targets in an
economically efficient way. This paper tries to answer this inquiry supported by two
energy models and one decision support model. The analysis focuses on Greece, as
an example country which opted for lignite phase out, towards a power sector
abundant of renewables. The results indicate that even though from the energy and
environmental targets’ perspective, more wind turbines in the RES capacity mix yield
better results, when incorporating the economic point of view, balanced wind and solar
mixes enable the achievement of targets in an economically efficient way. Various RES
deployment routes to 2030 can be followed, respecting different perspectives, such as
(i) least-cost, marginal target achievement, (ii) cost-effectiveness ensuring resilient
target achievement, or (iii) combinations of the above. Nevertheless, further policy
action is needed to facilitate accelerated RES deployment and limit the short-term
effect of the energy crisis.

DOI: -
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3 Book: Positive tipping points
towards sustainability

Rapid just energy transitions of CCIRs encounter challenges that extend beyond the
specific aspects of the transition process. To achieve the envisioned just societies, it
is essential to acquire a thorough comprehension on how to manage full-scale societal
transformations involving multiple socio-economic and cultural dimensions and
profound changes in governance mechanisms, individual capacities, economic
arrangements, and collective visions. Within the context of TIPPING™, a scientific book
titled “Positive tipping points towards sustainability” was released as a Special Edition
in Springer’s “Climate” series. The book explores the disparities between narratives
and regulations that emphasize specific industry-related transition points and those
that address broader changes across society.

The book is structured into three parts. The book's first part focuses on theoretical
and interdisciplinary approaches to tipping points. The second part includes eight
empirical case studies from around the world. The book ends with an outlook and
future research challenges, acknowledging that although we might never be able to
anticipate whether or when positive tipping points will happen, we can however, create
enabling conditions for their emergence.

3.1 Tipping points. Theoretical approaches

The theoretical and interdisciplinary approaches to tipping points part opens with an
introduction by J. David Tabara, explaining the research background and
methodological developments over two decades of interdisciplinary research in
sustainable development that led to the TIPPING™* project proposal and its funding by
the European Commission. The goal of this project was to further understand how coal
and carbon-intensive regions can undergo rapid, sustainable transformations, using
the boundary concept of tipping points from several social science and interdisciplinary
viewpoints. The introduction also highlights the conceptual and methodological ideas
in the project and emphasizes the importance of considering different ways of knowing
and understanding fairness and justice as crucial drivers and outcomes in positive
tipping points processes.

Sander van der Leeuw continues by clarifying the concept of tipping points using
systems and anthropology perspectives and define them as those moments in a
system's trajectory where further evolution 'as is' is not possible and structural change
is needed and can be enabled by adopting fundamentally different dynamics, different
cognitive perspectives and considering fundamentally different worldviews. Tipping
points here are understood as the moments at which humans create the illusion of
stability. Aspects of human cognition and decision-making, agents’ collaboration,
collective meaning, and narrative creation are crucial to understand processes of
structural systemic change and permanence.

Mauro Sarrica et al., using a social psychology approach, explore how tipping points
relate to well-known concepts like "Insights and dynamics of field forces," "Cognitive
dissonance," "Grievance," "Bounded rationality," "Coping," and "Socio-dynamical
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approaches to social representations." Noting the sharp definition provided by O'Brien,
they observe that tipping points constitute transformations in perception, the
moments in which ‘noise becomes signal’ and therefore also become potential
meaning for deliberate action. The authors emphasize the progress made in
understanding tipping points through cognitive, socioecological, and systemic models.
They describe and explain the processes that either encourage or impede significant
changes, both in how they are perceived and how they happen.

Per Olsson & Michele-Lee Moore explore the connection between tipping points
and transformative change underlying the importance of the resilience approach. They
emphasize that resilience science helps us to better understand the dynamics of
complex adaptative systems, their interdependence, and how they can adapt, persist,
or undergo significant change when faced with uncertainty. The authors argue that
"transformation" involves intentionally, distributed agency, and the deep restructuring
of a system’s configuration and its relationships. Their focus is on clarifying that
"transformation research" is a broader field beyond identifying tipping points and
emphasize the need to consider the shared roles of many actors and relationships, as
well as the uncertainties that arise in response to shocks and disturbances surrounding
tipping points.

Jennifer Hodbod et al. argue that the literature lacks compelling real-world
examples of social tipping points due to the difficulty to identify them through data-
driven methods. Accordingly, they provide a methodological framework and a series
of criteria for identifying social tipping processes in case studies of social-ecological
systems. The framework proposed relies on four critical elements: the presence of
multiple stable states, self-reinforcing feedback loops, abrupt changes, and limited
reversibility. They also outline seven principles that can be used as a step-by-step
guide for analyzing social tipping points in any social-ecological system, along with
highlighting the major difficulties that researchers might face when applying these
principles.

Olha Lukash & Vasyl Namoniuk provide an assessment of Ukraine's emissions’
profile before the 2022 war, primarily driven by fossil fuel-heavy industries and power
generation. They also examine the impact of the war on the country's energy sector,
which suffered damage, reduced industrial activity, and led to emissions due to fires
and environmental loss. They suggest that reconstruction after the war offers a chance
to rebuild in a more sustainable way. However, this necessitates a balance between
immediate energy security needs and long-term goals, through the expansion of
renewable energy sources, improving energy efficiency and interconnections, and
aligning with European standards.

Diana Mangalagiu et al. introduce the interdisciplinary perspective used to
investigate the transition process and to collect empirical evidence of tipping points in
the case studies analyzed in TIPPING™*. The interdisciplinary lens considers different
modes of thought, frameworks, and multiple perspectives and interests from diverse
stakeholders, a systems’ understanding, and different culture considerations across
the CCIRs. Notably, it combines insights from human geography, social psychology,
regional socio-technical systems, and political economy perspectives on the phases of
low carbon transitions and on the justice component of the transitions. Subsequently,
the authors provide an overview of how the eight CCIRs case studies chapters in the
book have applied the interdisciplinary perspective.

Page | 32

www.tipping-plus.eu




.

D6.5: Report on project’s scientific publications \ TIPPING

\_/

3.2 Empirical Case Studies in Energy
Transitions and Tipping Points

Daniel Delatin Rodrigues & Marco Grasso examine the destabilisation practices
that eventually would lead to social tipping processes using a framework based on the
analysis of agents of transformation (ATs) applied to the city of Civitavecchia in Italy
and its transitioning to renewable energy sources. They explore how the concept of
social tipping processes using such policy science analysis approach can further help
understand and guide the transformations of the local socio-energy systems in
Civitavecchia. They outline key directions towards achieving a sustainable future,
based on the principles of social tipping processes that are being put into practice in
this particular case study.

Anna Sveinsdoéttir & Brigt Dale investigate the two-decade-long conflict over oil
extraction in Lofoten, Norway, and the subsequent adoption of an alternative
development trajectory to move away from oil and gas projects in the area. Their
study aims to gain a deeper understanding of how regions heavily involved in carbon-
intensive industries can quickly transition to decarbonization, to discover how different
visions of the future become influential in places like Norway, which have traditionally
supported carbon-intensive industries, and to examine how multiple tipping points
events eventually influenced the decision to shift away from oil and gas development
in Lofoten.

Francesc Cots et al. investigate how people's identities and their outlook for the
future can either hold back or promote the shift of CCIRs towards cleaner energy and
sustainable development pathways. They stress that understanding how local
residents perceive uncertainties about the future and examining views on inequality
and relative deprivation are essential for creating effective governance arrangements
and learning feedback systems, which are needed for swift transitions in energy and
society. They show the shift from previous resistant place-based identities to potential
transformative project identities with the symbolic effects created by the demolition
of the cooling tower of the coal power plant in Andorra, in Spain.

Cynthia Juwita Ismail et al. use Integrated Sustainability Assessment (ISA) in
combination with participatory narrative analysis, social-ecological network analysis
and Q-methodology to study how transformation is happening in the Banten and Bali
coal and carbon-intensive regions in Indonesia. Their research tracks the links
between stories and visions of transformation and the way these affect social networks
finding out two distinct narratives on energy transformation, both with different
implications for policy. They reckon that these narratives and network dynamics can
serve as early or anticipatory signals for transformation. Ultimately, they indicate that
mapping out and exploring different visions of sustainability on a same system of
reference can encourage diverse social networks to learn from each other and create
multiple strategies for transformation.

Elena Apostoli Cappello presents an ethnographic analysis focused on the small
island community of San Pietro, in Italy. The goal is to investigate how local residents
perceive and influence decision-making processes. This examination that also uses
the notion of ‘Energyscapes’, that often limits individuals and community perceptions
of reality to their more immediate contexts, helps to explore their attitudes,
willingness and capacities to participate in large transformative and decarbonisation
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process. Such cognitive and symbolic resources and relationships affect their capacity
to engage in energy transformation discussions and processes at regional, national,
and European Union levels, and how such transformations in energy practices are
perceived as fair or worth being involved in.

Siri Veland et al. delve into energy changes happening in the Arctic, using the
example of discontinuing coal mining in Svalbard, the last one operating in Norway.
They explain that international agreements and discussions about sustainable
transitions, along with fluctuating coal prices, have sparked different narratives about
the future of the region, including adopting low-carbon practices for the local economy
and finding alternative energy sources for people living on Svalbard. They examine
these narratives by analysing how demographic and socio-economic changes over the
past two decades influence these energy-related developments, and report systems
where tipping points have been observed or remain to be observed.

Anne-Merrild Hansen & J. David Tabara underline the policy and factual
contradiction of narratives postulating for keeping the vast fossil fuel reserves of
Greenland in the ground, arguably one of the most efficient ways to avoid a global
climate negative tipping point, with the need to further extract new materials
resources needed for a global transition toward energy decarbonisation. The authors
argue that the relatively unnoticed decision by the Inuit Government to halt the
exploration of oil reserves, while having potentially large beneficial consequences for
humanity, also faces difficult ethical dilemmas as those that have to with reconciling
Earth System justice with local resource justice, cultural traditions and local
governance arrangements as those that do not allow to own land privately across
generations.

Jan Frankowski et al. investigate whether carbon taxation can be considered a
tipping intervention for fast technological innovation and infrastructure development
in coal and carbon-intensive regions, and what are its effects on the sectoral structure
of the economy, and on key macroeconomic indicators such as GDP and
unemployment. They use energy modelling to perform the assessment for two CCIRs
in Poland and Greece. Their conclusion is that it's more practical to view carbon tax
as one of many tools in a broader toolkit for change. It should be part of a coordinated
set of interventions aligned with a comprehensive transformation plan rather than
being relied upon as the sole means to predict or trigger future tipping points.

3.3 Challenges on implementing Social-
Ecological Tipping Points

A further literature review and outlook is provided by J. David Tabara et al.
mentioning that while the concept of social-ecological tipping points (SETPs) is still in
need of further operationalisation as a way to mark significant changes in regions
transitioning towards sustainability, it is possible however to identify three main
research challenges for transdisciplinary research and its implementation in their
efforts to support regional transformative sustainability changes. These include: (1)
being much more open to contributions from diverse social sciences (2) designing
transdisciplinary processes able to represent and support transformative qualitative
changes and capacities based on diverse ontologies, methodologies and normative
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criteria, for which a reflection on researchers’ positionality is needed, and (3)
supporting the enabling conditions that eventually can lead to positive structural
changes through multiple deliberate tipping-oriented interventions.
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4 Special Issue: Enabling Sustainable
Transitions in Coal and Carbon-
Intensive Regions

In the context of TIPPING*, a SI at the Elsevier’s Global Environmental Change journal
has been launched, aiming to present state-of-the-art empirical research, concepts,
and methodologies from several social science disciplines and to evaluate sustainable
transformations in CCIRs. Particularly, the SI explores narratives, conditions, and the
impact of tipping processes at various time and spatial scales in CCIRs, with the
purpose of addressing the challenges they face.

The articles in the SI employ a range of disciplines such as human geography,
anthropology, social psychology, sociology, energy economics, and political sciences,
offering a fourfold contribution to novelty. Firstly, the SI uses SETPs as a starting point
to study and conceptualise sustainable transitions, and particularly how to break the
carbon lock-in of CCIRs and transform them into sustainable regions. Secondly, it
addresses both up-stream and down-stream processes, hence focusing not only on
fossil fuel extractive sectors and regions, but also on demand-side ones. Thirdly, the
SI addresses carbon-dependent sectors as socio-ecological systems at a regional level.
Lastly, it is based on a strong contribution from diverse social science disciplines, in a
fully interdisciplinary, impact-oriented approach including a strong component of
stakeholder engagement.

The SI is structured into three distinct sections. The articles of the first section
contribute to the development of concepts, methods, and frameworks, exploring the
timing, pace, territoriality and fairness of energy transitions. The articles of the second
section address policy, political and socio-economic influences on CCIRs pathways and
their consequences on transition dynamics. Finally, a third set of articles identify
cultural frames for CCIRs transition pathways and address the role of cultural
discourses and framings in reproducing or breaking/escaping locked-in developments.
All the articles of the SI are presented subsequently.

4.1 Developments of concepts and
methods for socially relevant and just
transitions

Just Social-Ecological Tipping Scales in Coal and
Carbon Intensive Regions
Authors: Jenny Lieu, Diana Mangalagiu, Amanda Martinez-Reyes and Mauro Sarrica

Abstract: Energy transitions are often studied using deductive Theory of Change
(TOC) frameworks that need to be tested empirically for validation. These frameworks
broadly include social-ecological tipping points (SETPs), socio-technical transitions and

Page | 36

www.tipping-plus.eu




S

D6.5: Report on project’s scientific publications \ TIPPING

\_/

just transitions. They can be important starting points for conceptualising large-scale
systemic change. Yet, when applied within a local or regional context, they can fail to
appropriately describe change. Based on literature, there are no empirical case studies
that have detected SETPs. While many energy transitions are still in the pre-tipping
point stage, the lack of empirically validated tipping points is in itself a finding and
raises some questions: could this be an inappropriate TOC or are these frameworks
unable to capture change at a smaller scale? Socio-technical transitions study
systemic regime change in the energy (innovation) sector and just transitions explore
how these changes can be more systematically fair. But these deductive TOC do not
inherently include marginalised stakeholder perspectives and knowledge, usually
present in a smaller unit of analysis (i.e., the individual, community and regional
level). Failing to recognise and include entire groups and bodies of knowledge might
overlook transition agency of grassroots initiatives, citizen groups and of Indigenous
peoples. In this paper, we show how inductive frameworks can combine insights from
smaller units of analysis through an equitable co-production knowledge process with
stakeholders, which can contribute to larger systemic change. Based on empirical
evidence gathered across 20 country case studies, this paper then presents a newly
developed inductive framework to study systemic change at the regional level with an
inclusive, equity lens.

Conditions for energy affordability in coal and carbon-
intensive regions: a fuzzy-set qualitative comparative
analysis and case-study approach

Authors: Amanda Martinez-Reyes, Jenny Lieu, Nihit Goyal, Diana Mangalagiu and
Thomas Hoppe

Abstract: Carbon-dependent economies such as coal and carbon-intensive regions
(CCIRs) struggle to meet the EU climate change goals. A national energy transition
governance often offers a limited understanding of local needs and possibilities for
transformation. For instance, some CCIRs have to prioritise economic prosperity due
to the impact of low-carbon policies on the regional economy. Thus, the question of
social justice in the energy transition rises. We argue that for CCIRs to break their
carbon lock-in while considering regional economic prosperity and social justice, they
need to have an energy transition governance at the regional level. By regional
governance, we mean the intermediary level between national and local levels of
governance. Regional governance can enable tailor-made policy programs and
strategies for a region’s needs and capacities. However, there is limited knowledge on
how governance arrangements and capacities influence just and prosperous energy
transitions in CCIRs. Therefore, in this study, we analyse the research questions: what
and how do combinations of conditioning factors enable (or not) socially just,
environmentally sustainable, and economically prosperous transitions in coal and
carbon-intensive regions? We conducted a qualitative comparative analysis of
empirical data from 10 CCIRs in Europe, Asia, and America to answer these questions.
These regions represent different combinations of conditioning factors (e.g.,
governance arrangements and capacities) and progress towards energy transitions.
We then identified potential synergies and trade-offs between social justice,
environmental sustainability, and economic prosperity. By understanding various
pathways to regional energy transitions (or lack thereof) in CCIRs, this study
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contributes to theories and frameworks on sustainable energy transitions at a regional
level. We conclude with implications for policy-makers associated with energy
transition governance in CCIRs.

Anticipating socio-technical tipping points
Authors: Franziska Mey, Diana Mangalagiu, Johan Lilliestam

Abstract: The concept of tipping points is rising on scientific and political agendas.
There is little doubt that tipping points exist in both social and socio-technical systems
because we can observe that systems and societies are fundamentally different today
than they were in the past. The ongoing energy transition will mark similar systemic
shifts and, if successful, the energy system must eventually pass a tipping point into
a new stable system state, qualitatively different from the existing one. This raises
the question of whether and how social and socio-technical tipping points can be
anticipated. The dominant view so far is that they can be observed ex post, but not
predicted. However, we argue, if tipping points cannot be anticipated, they are
politically irrelevant, because that makes policy interventions to affect them
impossible (or subject to guessing). In this paper, we argue that tipping points can be
predicted. By analysing i) the mechanisms of past tipping points and the changes in
technology and regime that enabled them and ii) the effects of policies that at the
time of implementation (i.e., ex ante) were intended to trigger deep changes, we
develop a conceptual framework for anticipating tipping points. We illustrate our
conceptual arguments with ongoing developments in three controversial cases: we
will show why there will be no nuclear renaissance; why the demise of the gasoline
car is a done deal; and why the transition to renewable electricity can fail only through
dedicated policies to transform the system back to fossil fuels.

4.2 Cultural frames and discourses in
regional pathways

"These industries have polluted consciences; we are
unable to envision change': How sense of place
contributes to lock-in mechanisms in Sulcis coal and
carbon-intensive region, Italy

Authors: Biddau Fulvio, Rizzoli Valentina, Cottone Paolo, Sarrica Mauro

Abstract: European coal and carbon-intensive regions (CCIRs) are currently
navigating destabilization-reconfiguration pathways, where phase-out intertwines
with innovation and lock-in mechanisms. The success of these transformations hinges
on the interplay of socio-political, economic, infrastructural conditions, as well as
psychosocial and cultural dimensions of place. This study examines how the interplay
between structural factors (i.e., socio-political, socio-economic, and infrastructural)
and psychosocial ones (i.e., sense of place) can disrupt or reinforce lock-in
mechanisms and path dependency in CCIRs. The study focuses on Sulcis CCIR
(Sardinia, Italy), where extractive and metal industries are deeply ingrained in the

Page | 38
www.tipping-plus.eu



.

D6.5: Report on project’s scientific publications \ TIPPING

\_/

region's culture and economy. To gain in depth understanding of feedback
mechanisms across time, we triangulate different data, including policy documents,
participatory workshops, and interviews with key stakeholders. The findings reveal
that the sense of place based on a shared industrial myth and associated meanings,
identities, and memories contributed to psychosocial lock-in. Positive feedback with
structural factors of lock-in have long legitimated the dominance of coal and carbon-
intensive industries impeding the recognition of the need for change and windows of
opportunity for low-carbon transformation. Currently, dominant place meanings are
being challenged, while the legacy of sense of place is serving as a guiding frame for
defining a just transition, shaping the legitimacy and imaginaries of place
transformation. The study discusses the importance of recognizing and addressing the
role of sense of place and its interaction with structural factors in perpetuating lock-
in to ensure a just reconfiguration of CCIRs through deliberate destabilization efforts.

4.3 Political and socio-economic
influences on regional pathways

Finding tipping points in the global steel sector: A
comparison of companies in Australia, Austria, South
Korea and the USA

Authors: Raphaela Maier, Franziska Mey, Timo Gerres and Andreas Tuerk

Abstract: International climate commitments and resulting decarbonisation efforts
substantially impact iron and steel production. Since primary steel production relies
on blast furnaces using coke, innovations and new strategies will be critical to reducing
production emissions. To date, we observe that companies headquartered in different
countries pursue distinct strategies to achieve emission reduction. To understand the
drivers for the sector transition we investigate when and why steel companies in
Austria, South Korea, Australia and the USA changed their strategy toward low-carbon
technologies. For this purpose, we combine the analysis of various quantitative and
qualitative indicators related to a company's performance (e.g. investments in new
technologies) and the (supra-)national political context over a period of 10 years
(2011-2021) with qualitative expert interviews. Finally, elements from the multi-level
perspective theory and the social tipping point discussion are applied to analyse
whether steel companies have already tipped towards a low carbon trajectory. Our
findings help evaluate industrial decarbonisation strategies and design policies to
accelerate the sectorial transition.

The Role of Green Financial Sector Initiatives in the
Low-Carbon Transition: A Theory of Change
Authors: Antoine Mandel and Saptorshee Chakraborty

Abstract: There is very substantial heterogeneity across European regions in terms
of emission intensity, industrial structure and economic growth. Structural policies of
the European Union have long aimed to foster economic convergence among these
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regions. They now have the additional objective to foster the transition to a carbon
neutral economy. This paper investigates whether these two objectives can be
simultaneously achieved. Therefore, we use advanced econometric methods such as
heterogeneous panel estimator, and lasso classifier with latent groups in order to (i)
to cluster regions according to the relation between emission intensity and economic
growth, (ii) to identify whether thresholds in emission intensity can characterise
positive tipping points towards low carbon growth. Our findings confirm that emission
intensity is a significant characteristic of the EU regional socio-economic structure and
that the most advanced regions have passed a threshold in the relation between
emission intensity and growth. This suggests that EU structural policies can indeed
have a dual impact on climate and economic objectives if they are actually structural,
i.e., they aim at transforming the socio-economic structure of carbon intensive regions
and the related network of economic relationships between EU regions. We put
forward policy measures that could be put forward in this perspective.

From grey to green? Tipping a coal region
incrementally
Authors: Franziska Mey, Arno Weik and Johan Lilliestam

Abstract: A rapid and profound near-term decarbonisation of the energy system is
essential to meet the targets in the Paris agreement, which brings coal- and carbon-
intensive regions under significant pressure. Some regions have advanced in their
transition and can provide insights in the system change processes. In this paper, we
investigate the socio-economic transition processes of Essen and Duisburg as part of
the wider structural change in the Ruhr Region/ Germany. We explore causes and
effects of their trajectories in the last 30+ years and identify differences in outcome
as a function of the interventions and/or contextual differences, while investigating
whether either city crossed a tipping point in their transition process (yet). Therefore,
we specifically evaluate the cities’ development trajectories by seeking evidence for
“no”, “incremental” or “radical” changes in sets of qualitative and quantitative
indicators. Our analysis shows that both cities experienced incremental changes in
their demographic, economic and political trajectories but we found no evidence for
either city to have crossed a tipping point in their transition process yet. However,
distinct developments in the cities’ policy narratives and visions indicate qualitative
changes while putting them on different development trajectories potentially leading
to tipping points in the future. Our study shows that the sequence of interventions
and timing are important factors for the trajectory of a region determining the quality
of societal change. It also suggests that radical change and tipping are the exception
rather than the rule, especially in the highly complex social systems of cities.

”

Varieties of policy approaches towards positive Social-
Ecological Tipping Points (SETPs) in Coal and Carbon
Intensive Regions

Authors: Arpad Todor, Andrei Taranu, Robert Udrea and Danila Mihai

Abstract: The case studies analysis within the TIPPING™* reveals a high degree of
heterogeneity in policy responses and patterns of accumulation of structural forces

Page | 40

www.tipping-plus.eu




—

D6.5: Report on project’s scientific publications \ TIPPING

\_/

that constitute the counter- response to the (almost) inevitable transition from
carbon-intensive regions. We are mapping the timing and intensity of transition of
fourteen regions from the endpoint of the ‘golden age’ of carbon-intensive
development and the major policy initiatives and local developments, aim to quantify
the counter-effects of each potential social-ecological tipping point (SETP) and
extrapolate the characteristics of policy changes and local developments needed to
generate SETPs are. Furthermore, we evaluate the effects of different events on the
overall ‘justness’ of regional transition by assessing the socio-economic wellbeing of
the directly affected groups and the regions as a whole. We extract a series of policy
recommendations on designing policies to ensure a just transition.

The role of politicization of the Climate Change Issue
in negotiating the EU Green Deal in Central and Eastern
European Countries

Authors: Baiba Witajewska-Baltvilka, Diana Mangalagiu, Arpad Todor and Florenta-
Elena Helepciuc

Abstract: The resistance to the EU Green Deal has been noteworthy in some Central
European countries, especially in Poland and Hungary. Referring to strong dependence
on coal and current level of socio-economic development, the ruling political elite in
Poland emphasises that it can only reach climate neutrality ‘at its own pace’ and with
financial support ‘adequate to the scale of challenges’. More radical is the stance of
the politicians-in-power in Hungary criticising the rationale of the EU Green Deal and
blaming it for socio-economic problems in the region, whereas the Romanian and
Czechian ruling elite have been less reluctant to accept the Green Deal and pursue
clean energy transitions. Bearing in mind that, despite different success and pace, all
countries in the region are moving forward in their energy transitions, the paper
addresses a two-fold research question: (i) What was the role played by different
triggers in energy transitions in Central European countries? and (ii) What explains
the noteworthy differences in energy transitions across the four Central European
countries? Placing the study in a broader literature of Europeanisation, contemporary
populism and climate issue framing, we show that, firstly, the EU policy pressure and
availability of funding are the key (potential) drivers for energy transitions in the
region, and, secondly, the extent to which the climate issue is owned by populist
political parties explains the difference in the success of energy transitions across the
four Central European countries. Methods combine analysis of semi-structured
interviews with key stakeholders and discourse analysis of the ruling political elite in
the four countries under study.
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5 Overview of the scientific

contribution

TIPPING™ at its conceptualization aimed to produce at least 25 scientific articles in
peer-reviewed journal. This objective has been fully accomplished and surpassed,
considering the total of 33 articles presented in section Error! Reference source not f
ound., as well as the 16 chapters included in the Springer book and the 9 articles
submitted in the Global Environmental Change SI.

The scientific contribution of the TIPPING™* articles can be evaluated through an
examination of the citation frequency and the impact factor of the journals in which
they have been published. So far, 16 out of the 24 already published works have
accumulated a total of 261 citations. Among these, eight (8) articles have garnered a
minimum of 10 citations each, with two of them, having received 73 and 83 citations,
respectively. At the same time, the aforementioned studies have been published in
prestigious academic journals, including Nature Sustainability, Resources Policy,
Energy Policy, Communications Earth & Environment, Environmental Innovation and
Societal Transitions, Cities etc., with impact factors varying from 0.07 to as high as
27.6 and an average around 6.3. An overview of the scientific articles’ impact is
presented in Table 1. It is anticipated that these publications will serve as significant
resources for ongoing and prospective scientific research, broadening our
understanding on tipping points and structural transformations towards sustainability.

Table 1 An overview of the scientific contribution of TIPPING* articles.

www.tipping-plus.eu

The curse of coal or peripherality? Energy transitions
1 | and the socioeconomic transformation of Czech coal Sciendo 1 2.59
mining and post-mining regions
Mapping the indirect employment of hard coal mining: .
2 A case study of Upper Silesia, Poland Resources Policy 0 10.2
3 | On the Design of Public Debate in Social Networks Operations Research 0 2.7
Reconciling safe planetary targets and planetary
4 | justice: Why should social scientists engage with E%fgr:gizim 10 5.6
planetary targets?
Learning Processes and Agency in the Decarbonization
5 | Context: A Systematic Review through a Cultural Sustainability 4 3.9
Psychology Point of View
The role of sustainability-oriented hybrid organisations
6 | in the development of transformative capacities: The Cities 6 6.7
case of Barcelona
Mapping the meanings of decarbonisation: A Cleaner
7 | systematic review of studies in the social sciences Environmental 4 5
using lexicometric analysis Systems
Unpacking the Psychosocial Dimension of
8 | Decarbonization between Change and Stability: A Sustainability 3 3.9
Systematic Review in the Social Science Literature
Universidad de
Antioquia, Fondo
9 | Tipping points in transitions of socio-economic systems | Editorial FCSH de la 0 -
Facultad de Ciencias
Sociales y Humanas
On the discovery and enactment of positive socio-
10 | ecological tipping points: insights from energy systems | Sustainability Science 11 6
interventions in Bangladesh and Indonesia
Ecological transition as an ethnographic object: Archivio
11 | positioning and intentions towards the field test (South | Antropologico 0 0.071
Sardinia) Mediterraneo
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The identity-attitude nexus in the representation of European Journal of
12 | energy transition in a coal region (Sulcis, Italy): An Socialljl Psvcholo 0 3.9
exploration through the Structural Topic Model Y 9y
Environmental
13 | Risk blindness in local perspectives about the Alberta Innovation and 4 7.2
Societal Transitions
Reducing energy poverty in deprived regions or
supporting new developments in metropolitan -
14 suburbs? Regional differences in the use of subsidies Energy Policy ° 2
for home energy efficiency renovations
15 Earth system justice n_eeded to identify and live within Nature Sustainability 11 27.6
Earth system boundaries
Inclusive stakeholder engagement for equitable GAIA - Ecological
16 | knowledge co-production: Insights from the EU’s Perspectives for 0 -
Horizon 2020 programme in climate change research Science and Society
The Efforts towards and Challenges of Greece’s Post- . -
L Lignite Era: The Case of Megalopolis SIS R 15 2
18 The threg Iogllcs of su§t§|na.lbl'llty—orlen.ted hybrid Sustainability Science 10 6
organisations: a multi-disciplinary review
- . e Economics of
19 The_I_Ecqnomlc Cost. of COVID Lockdowns: An Out-of Disasters and Climate 83 75
Equilibrium Analysis
Change
Frugal Eco-innovation for Addressing Climate Change -
20 | in Emerging Countries: Case of Biogas Digester in Handbook of Climate 73 -
p Change Management
Indonesia
21 Risks 0'.1 global financial stz_ablllty induced by climate Climatic Change 10 4.8
change: the case of flood risks
. Environmental
22 H:trr?v;:;asllp%?:ec-:sit gpgotlgﬁdlabour market transition Innovation and 6 72
P ys: Societal Transitions
23 Understanding EU regional macroeconomic tipping Social Science 0 1
points using panel threshold technique Research Network
Most industrialised countries have peaked carbon R
24 | dioxide emissions during economic crises through CommunlcaFlons 0 7.9
Earth & Environment
strengthened structural change

www.tipping-plus.eu
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