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Disclaimer 
The sole responsibility for the content of this report lies with the authors. It does not 
necessarily reflect the opinion of the European Union. Neither the Innovation and 
Networks Executive Agency (INEA) nor the European Commission is responsible for 
any use that may be made of the information contained therein. 

Copyright Message 
This report is licensed under a Creative Commons Attribution 4.0 International License 
(CC BY 4.0); a copy is available here: https://creativecommons.org/licenses/by/4.0/. 
You are free to share (copy and redistribute the material in any medium or format) 
and adapt (remix, transform, and build upon the material for any purpose, even 
commercially) under the following terms: (i) attribution (you must give appropriate 
credit, provide a link to the license, and indicate if changes were made; you may do 
so in any reasonable manner, but not in any way that suggests the licensor endorses 
you or your use); (ii) no additional restrictions (you may not apply legal terms or 
technological measures that legally restrict others from doing anything the license 
permits). 
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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 
This report describes the Literature Review from Environmental and Social 
Psychology and Anthropology on Social-Ecological Tipping Points of the 
TIPPING+ project. It aims at providing a social-psychological framework which will 
inform case studies’ approach, clarifying relevant constructs and processes, and 
offering insights regarding the human dimension of tipping points in Coal and Carbon 
Intensive Regions. 

In fact, the ways novelties and changes (e.g. biophysical, political, technological) are 
perceived, understood, and coped by societal actors is crucial in decarbonization 
processes. Cultural and social-psychological dynamics affect coping with disruptive 
crises, reactions to tipping events, and foster or hinder the emergence of tipping 
points. However, while psychological and cultural processes connected with crisis and 
change have been extensively addressed in the academic literature, the analysis of 
tipping points and tipping interventions associated with the decarbonization of current 
systems has been examined at a lesser extent. This report, based on a systematic 
review of the most recent social science literature on the topic, aims to address this 
gap and to propose an integrative framework. 

The report is structured in two parts: first, it describes the methodological procedure 
of the literature review (i.e. identification, screening, eligibility, inclusion, and analysis 
of articles), and the results according to the different types of analysis conducted in 
the dataset (e.g. lexicometric analysis on keywords and titles; quali-quantitative 
analyses on psychosocial dimensions and tipping events addressed in the articles); 
second, it synthesizes the outcomes of the systematic review, contextualizes them 
within the broader psychological literature, and provides a comprehensive and 
dynamic model of tipping points informed by cultural and socio-psychological 
approaches. 

The resulting model describes the dynamic interplay of indicators and processes acting 
at individual, interpersonal-group and socio-cultural level influencing tipping dynamics 
of change and stability. These indicators and processes, articulated as order 
parameters that play a role in the different phases of tipping events (event awareness, 
event appraisal, coping appraisal, coping response), could be examined to identify 
and analyze tipping points and dynamics and to understand their phenomenological 
reality.  
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1 Introduction 
This literature review has the aim of reviewing and advancing the state of the art in 
research in relation to the emergence of Social-Ecological Tipping Points (SETPs) in 
Coal and Carbon-Intensive Regions (CCIRs) from the perspectives of Environmental 
and Social Psychology and Anthropology. The use of the term "tipping point" is not 
common in this literature. However, the concept refers to many classical and 
contemporary models that focus on balance and on the individual, social, and cultural 
processes that favour or hinder transitions from one state of equilibrium to another. 

Suffices here to mention concepts such as insight learning, which is treated by Gestalt 
as a process of general restructuring of the phenomenological field; cognitive 
dissonance as one of the main driver for seeking new information or restructuring 
one’s own beliefs and attitudes; bias and heuristics as the basic mechanisms of 
individual cognition aimed at saving cognitive resources while actively guiding 
perception (for a reflection on the importance of these psychological schools and 
models for the understanding of environmental problems see Du Nann Winter & Koger, 
2004). 

At the social and cultural level, issues of permanence and change have been largely 
explored by cultural, discursive, narrative approaches, and the theory of social 
representations. Stability and transformation, in these perspectives, are emerging 
properties of communicative exchanges through which individuals and communities 
in interaction attribute meaning to novelties, transforming them and making them 
less threatening through e.g., rhetorical formulations and forms of negation, 
anchoring mechanisms, information screening, decontextualization, simplification and 
neutralization, and processes of cognitive polyphasia (Castro, 2015; Rouquette, 
Sautkina, Castro, Félonneau, & Michel-Guillou, 2005). 

More recently, dynamical system approaches in social psychology further provide 
useful constructs to interpret and model critical junctures, loops, and transitions from 
one basin of attraction to another (Liu, Fisher Onar, & Woodward, 2014; Wiese, 
Vallacher, & Strawinska, 2010). 

In a nutshell, therefore, several psychological schools stress that both the processes 
of regulation of intra-individual psychological systems and the interpersonal and social 
ones unravel along the dialectic stability-change. If we look at tipping points as radical 
transformations, transitions from one stage of equilibrium to another, we can draw 
further inspiration from the reflections that place the very concept of crisis and 
emergency at the centre. 

On the one hand, psychology questions the ways in which novelty, transformation, 
and difference are appropriated. Therefore, it becomes important to understand the 
individual and social mechanisms through which the crisis as an object is managed, 
familiarized, endowed with meaning. In this perspective, forty years of social cognition 
led to the development of robust bodies of knowledge concerning the nature of mental 
representations (e.g., schema, scripts, typologies of memory) and their role in guiding 
information processing and judgment (e.g., bias, heuristics). More recently, 
motivational constrains, individual and collective emotions, and contextual elements 
have been highlighted as fundamental regulators of cognition. The emphasis on 
motivational aspects allows us to highlight counter-intuitive aspects related to the 
need for control in the crisis. Distortions such as the "just world hypothesis", a self-
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serving bias in causal attributions, would thus respond more to deep individual 
motivations than to the actual response to change. In this respect, as Joffé reports, 
Klein's psycho-dynamic interpretation of the projection of the 'bad' outside oneself is 
partially compatible with Douglas's social anthropological theory of the response to 
danger. In summary, these authors relate this tendency to control with some either 
individual foundations of the self, or cultural foundations of Western society where: 
"From infancy to later life there is a rearrangement in people's representations of 
themselves and of others in accordance with the struggle for a sense of control. The 
subjective management of anxiety is a relational process in which the self continuously 
strives for protection. The taking on of certain and not other representations, of the 
self and of others, in relation to threatening phenomena, relates to a self-protective 
motivation.” (Joffe, 1996, p. 208). Further, stressing the cultural aspects, it is 
important to acknowledge the role of communication in defining “what” is the crisis. 
In this sense, crises are one of those case studies in which the pragmatic aim of 
discourse takes over the epistemological-conscious reflections. In this sense, other 
themes are at the forefront: symbols, metaphors, images that circulate and compete 
in the public arena. The crisis discourse becomes not only a way to know the world, 
but also and above all a way to impose hegemonic the ideological vision or to contrast 
and reverse them (Amari, Leone, & Marraffa, 2016). Important in this line is the use 
of language and the relationship between specialist languages and languages of 
common sense in pragmatically orienting both the public connotation of the crisis and 
individual practices. 

On the other hand, psychology focuses on the effects of crises on individuals and 
communities, on behavioural responses, and on how to foster a more effective 
response to emergencies both in terms of mitigation and adaptation. 

In this perspective, crises are read in light of the capacity and efficacy of psychological 
and behavioural coping responses. It is important to underline - drawing inspiration 
from the psychology of emergency - that the aim is to support and promote individual 
and community well-being not only when facing potentially destructive events but also 
to dwell on the periods before and after their emergence (Sbattella, 2009). In the 
different phases of intervention, the social-psychological perspective is concerned with 
enhancing and developing the availability and accessibility of psychological, social, 
and cultural resources. The principles of individual and community empowerment are 
implemented in order to support and rebuild relationships and individual and 
community planning capacity. Drawing a parallel with purely emergency situations, it 
is finally important to underline that, when looking at psychological effects of the 
crisis, the actors to be taken into consideration are not only those directly affected 
(e.g., those who suffer in the first instance from the impact of the crisis), but also 
their family and friends, the members of neighbouring communities, those who 
identify in various ways with the groups directly affected, to include also those called 
to intervene in the emergency context and who are themselves exposed to high levels 
of stress and difficulty (Taylor & Frazer, 1982). 

A preliminary idea of how we might look at different types of social-ecological tipping 
events and at connected tipping-points, therefore, includes attention to the processes 
of perception of change, the pragmatic and ideological aspects of communication, the 
social construction of stability and change, the resources that individuals and 
communities have and believe they can put in place, the mechanisms of behavioural 
and symbolic response, the effects on well-being, relationships, and planning. 
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For our purposes, certainly, the extensive body of research that has dealt with the 
ecological crisis provides numerous cues that can be transferred to our understanding 
of social-ecological tipping point connected with decarbonization processes, both as 
regards the perception, construction and evaluation of the crisis, and the coping 
strategies and effects of radical transformations. 

As summarised in many recent reviews (Caillaud, 2016; Gifford, Kormos, & McIntyre, 
2011; Smith & Joffe, 2013; Swim et al., 2011), psychological research contributes to 
the efforts aimed at facing the environmental crisis by exploring processes that favour 
adaptation and mitigation; looking at public perception and social construction of 
climate change; identifying human behavioural factors that determine individual 
responses; and focusing on the impact of climate change on human well-being and 
adaptation responses. 

With regard to the perception and construction of the climate crisis, it is evident both 
the role of direct experiences and the role that the media and, more generally others, 
have in moderating perceptions. In this regard, it seems important to reiterate that 
adherence to ideologies and worldview plays a decisive role in the orientation in the 
face of the climate crisis (Lima & Castro, 2005; Witt, Boer, & Boersema, 2013). In 
fact, research largely shows that cultural worldviews, motivational biases, and biases 
in information processing contribute to mechanisms of distortion and resistance to 
information. As a result, individuals may engage in symbolic coping responses that 
fulfil motivational needs (e.g., sense of control, positive identity) without, however, 
having a significant impact on the materiality of environmental degradation (Uren, 
Dzidic, Roberts, Leviston, & Bishop, 2019). In order to activate behavioural responses 
to crises, values, beliefs, and norms are considered fundamental together with 
perceived control and non-conscious habits (Kaiser, 2005; Klöckner, 2019; Stern, 
Dietz, Abel, Guagnano, & Kalof, 1999) as distal and proximal predictors of pro-
environmental behaviours. With regard to public behaviour, for example, research 
consistently shows that engagement in collective movements or support for policies 
and norms is largely affected by social-psychological and cultural factors such as 
intergroup processes, power relationships, perceived trust and justice, feelings of 
moral obligation. Finally, as already pointed out, the effects of climate change are in 
common with those of other environmental crises as regards the influence on 
individual well-being, the disruption of social relations, the feelings of anxiety, and 
loss of confidence in the future. 

In sum, we suggest that what Swim et al. refer to as climate change can be easily 
extended to other typologies of crises, including the radical crisis activated by social-
ecological tipping events: 

“Adapting to, and coping with, climate change is dynamic; it involves many 
intrapsychic processes that influence reactions to (and preparations for) adverse 
impacts […]. Some relevant psychological processes include sense-making; 
causal and responsibility attributions […]; appraisals of impacts, resources, and 
possible coping responses; affective responses; and motivational processes 
related to needs for security, stability, coherence, and control. These processes 
are influenced by media representations of climate change and by formal and 
informal social discourse that involves social construction, representation, 
amplification, and attenuation of climate change risk and its impacts. These 
processes reflect and motivate both intrapsychic responses (e.g., emotion 
management, cognitive adaptation, problem solving) and individual and 
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community responses. Individual and cultural variation influence all aspects of 
the process, providing context, worldviews, values, concerns, resilience, and 
vulnerability” (Swim et al., 2011, p. 244) 

As it is possible to notice already from this extreme synthesis of the literature, the 
main directions and the main constructs through which social, environmental, and 
cultural psychology read change, even radical one, appear well defined in the 
literature. However, there is still a dearth of research that directly connects these lines 
with the studies that use the social-ecological tipping point as an overarching 
framework. Moreover, whereas the literature on climate change is impressive, and the 
one that looks at individual energy behaviour has reached a relevant level of 
consolidation, decarbonization falls under the lens of social-psychological analysis less 
frequently. Therefore, rather than dwelling on some constructs already extensively 
studied, in developing the current review, we asked ourselves if and which of the well-
known social-psychological constructs and processes have been applied to understand 
decarbonization and whether new constructs and processes emerge from this area of 
study. The final goal is to reach a synthesis of the diverse literature and clarify relevant 
social-psychological constructs and processes in decarbonization and their role in 
coping with disruptive crisis, in reacting to tipping events, in fostering or hindering 
the emergence of tipping points. 

 

From these premises, in order to identify the ethno-anthropological, sociological, and 
social-psychological dimensions, which will inform the case studies’ approach and 
framework (i.e., Task 2.1.), the present review of the scientific literature has been 
conducted by applying a multi-step procedure. The following paragraphs present the 
two main outcomes of the review process:  

• quantitative and qualitative outcomes of a systematic review we conducted on 
the wide-ranging literature on decarbonization, aimed at exploring and 
summarising how constructs that are typical of anthropological and social-
psychological research have been used in the literature of social sciences on 
decarbonisation;  

• the elaboration of a model of synthesis and interpretation aimed at highlighting 
dimensions, indicators, and recursive processes that affect changes at multiple 
levels and which are relevant to the carrying out of the case studies foreseen 
by Tipping+. 
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2 Review of the State of the Art on 
the Use of Tipping Points in 
Environmental and Social 
Psychology and Anthropology 

2.1 Introduction 
In conducting the literature review, we decided to adopt a systematic approach that 
is usefully summarized by the PRISMA Statement and guidelines (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses). Following this model, the review 
process can be structured in four phases: Identification, Screening, Eligibility, and 
Inclusion (Moher, Liberati, Tetzlaff, & Altman, 2009). 

For the identification phase (2.1.1), we chose to limit the search to a single database, 
SCOPUS, and to use a unique search key (described below). This choice was motivated 
by the intent to allow a better reproducibility of the corpus construction and make 
future updating easier and accessible. Indeed, the literature review is an iterative 
process, and the selected database and query will make it possible to integrate new 
references in the analysis in the future. The chosen search key, illustrated in detail in 
the next paragraph, was constructed to obtain an inclusive corpus at this stage. 

The screening phase (2.1.1) was designed to reduce the number of articles to be 
included in the quantitative and qualitative synthesis according to clear cut criteria. 
Duplicates were removed from the dataset, and a few characteristics were defined to 
select the articles (e.g., year of publication, English language, articles published in 
scientific journals). The screening phase resulted in 1763 journal articles referring to 
the last five years. 

In the eligibility phase (2.1.2), criteria were discussed among the group of seven 
judges that conducted the review. After initial training and discussions within the 
group, aimed at sharing the same understanding of eligibility criteria, each judge 
examined a subset of articles assigned to her/him and excluded those that: fell within 
the STEM disciplines; address the urban planning, architecture, and mobility sectors 
from a predominantly technical perspective; articles on economic and management 
aspects; and other articles clearly out of scope. Finally, reviews and commentaries 
were kept apart, and only articles including empirical studies were included. 

In the inclusion phase (2.1.3), 404 articles were identified and submitted to diverse 
analyses. The quantitative analysis of the dataset provided descriptive outcomes of 
publications’ characteristics and trends. Moreover, a lexicometric analysis was applied 
to keywords and titles to quantitatively describe the lexicon of this field of study. 
Second, qualitative content analysis was used to provide a summary of the 
characteristics of the research conducted in the examined field. A coding grid was built 
starting from the relevant psychological literature and integrated through a bottom-
up approach with the contents and themes emerging inductively from the corpus. The 
retained articles were thus read through this grid according to nine major dimensions: 
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discipline; location; actors; tipping event; types of change; level of investigation; 
investigated constructs; methods; outcomes. Each judge assessed the full-text 
articles assigned to her/him by filling in the coding grid. In a concluding phase, three 
group discussions were organized to harmonise the analyses among the judges and 
to revise them. 

2.1.1 Identification and Screening 
The first task has been defining the search terms which could fit research questions 
and identifying the Databases (DBs) to rely upon. After testing several datasets and 
search engines, we decided to adopt Scopus since - especially concerning social 
sciences - it has a broader scope and journal coverage compared with other datasets 
(e.g., Psychinfo), and at the same time, more reliable author identification compared 
with more inclusive search engines (e.g., Scholar). Moreover, as noted by Wolsink 
(Wolsink, 2018), it is less limited than Web of Science – that is known for systematic 
errors. 

Several queries and a combination of queries have been tested with the aim to limit 
the search to the relevant literature without using too specific (e.g., cognitive 
dissonance) or too broad search terms (e.g., transition). In particular, we have 
decided not to include terms that could be more explicitly linked to the concept of the 
tipping point (e.g., abrupt, irreversible, traumatic) to avoid being too restrictive in the 
collection of articles. The query we used, in this sense, should also include disruptive, 
irreversible, and sudden events, but also allows us to explore what other forms of 
change have been taken into account by the literature on decarbonisation and how. 

The query we finally identified consists of two parts: the first is related to the 
dimensions of analysis, comprising explicit references to the psychological and cultural 
processes (e.g., psycho*, cultur*, etc.), and the spatial and relational levels of 
analysis (e.g., communit*, household*,  etc.). The second part is related to the 
subject or main topic of the review (e.g., decarbon*, low-carbon, post-carbon, etc.). 

 

Selected query: 

TITLE-ABS-KEY ( psycho*  OR  cultur*  OR  public*  OR  citizen*  OR  
communit*  OR  household*  OR  individual  OR  collectiv*  OR  social  AND  
decarbon*  OR  low-carbon  OR  post-carbon  OR  zero-carbon  OR  "carbon 
neutral"  OR  coal )  AND  ( PUBYEAR  >  2014 )  AND  ( LIMIT-TO ( 
DOCTYPE ,  "ar" ) )  AND  ( LIMIT-TO ( SUBJAREA ,  "SOCI" )  OR  LIMIT-
TO ( SUBJAREA ,  "MULT" )  OR  LIMIT-TO ( SUBJAREA ,  "PSYC" ) )  AND  
( LIMIT-TO ( LANGUAGE ,  "English" ) ) 

 

Furthermore, the search has been limited to titles, abstracts, and keywords of journal 
articles and reviews published in English and indexed in the Social Science, 
Psychology, and Multidisciplinary subject areas. 

Following the project aim, the timespan considered in our review has been limited to 
the last five years, which also corresponds to the peak of papers concerning 
decarbonisation, and indexed as social science, we found in the used DB (Figure 1). 
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Figure 1: Articles pertaining to decarbonisation in Scopus DB by year 

The search on the Scopus database has produced 1763 results on 09/06/2020, 
distributed along the years selected, as shown in Figure 2. 

 

Figure 2: Distribution of articles among the years 

In order to manage such an extensive dataset, the retrieved papers have been 
distributed among seven reviewers. We, therefore, associated almost 250 papers to 
each reviewer, carefully avoiding overlaps in the attribution. 

2.1.2 Eligibility Criteria 
After a preliminary overview of the papers, the reviewers defined a set of eligibility 
criteria. 

In defining the eligibility criteria, we decided to exclude articles which were not 
pertinent to the object of the research (e.g., refer to carbon as a molecule) as well as 
articles that clearly presented a strictly disciplinary perspective, which is the object of 
the other WPs (e.g., economics). Moreover, due to the focus on coal and carbon 
intensive regions, we decided to exclude other strands of research that focus on smart 
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cities, planning and urban development as well as individual mobility (e.g., smart city, 
electric mobility). The iterative analysis of the dataset identified further themes that 
were not initially considered and that we decided to exclude (e.g., heritage sites, 
safety, and security). Although these lines of research could be relevant for 
understanding the effects and practices of decarbonization, they identify subsets of 
research that are the object of other specific European calls and often follows 
disciplinary perspectives that are outside the scope of the current review (e.g., 
museology, psychiatry). Nevertheless, insight from all these lines of research – as 
emerging from the dataset and on the basis of our research experience – have been 
considered in the elaboration of the integration model (see Section 3 below). 

The final criteria for exclusion are the following: 

• STEM articles i.e., with reference to carbon intended as a molecule in the hard 
sciences; 

• articles concerned with economic and managerial aspects (e.g., in businesses 
and the market); 

• articles dealing with the fields of urban planning, architecture, and smart cities 
from a mainly technical perspective (e.g., how to estimate carbon emissions of 
neighborhoods); 

• articles dealing with decarbonization from an engineering field (e.g., 
environmental/air quality, energy conversion/storing technologies); 

• articles concerning the mobility sector (urban mobility, electric or hybrid 
vehicles/vehicle-to-grid); 

• articles dealing with safety science (e.g., worker safety in coal mines or coal 
fired-power plants); 

• the off-topic papers. 

Finally, in the systematic analysis, we considered only articles that are research-based 
(e.g., case studies, surveys, etc.), taking into account reviews and commentaries in 
the elaboration of the integrative model. 

2.1.3 Inclusion and Procedure of Analysis 
Iterative screening of the article reduced the overall corpus to 404 selected articles 
(Figure 3). In 2015 we selected 52 articles out of 247 (21.05%), in 2016 58 out of 
261 (22.22%), in 2017 63 out of 265 (23.77%), in 2018 80 out 345 (23.19%), in 
2019 87 out of 408 (21.32%), in 2020 64 out of 237 (27%). Our selection respects 
the proportion of the articles downloaded. For this reason, we can consider our 
selection criteria reliable. Moreover, it is possible to observe that, in general, the 
number of articles found with our query increases over time. Considering the limited 
time-span taken into account (five years), it seems that the interest in the theme 
identified with the query is increased, even if, to confirm this trend, it would also be 
necessary to compare our data with the overall number of articles published in the 
same journals. 
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Figure 3: Selected articles per year 

Procedure of Analysis 
The dataset (n=404 selected articles) was distributed among seven independent 
judges, who, after a period of training and pre-test to align the coding criteria, codified 
all the selected articles independently. Each paper was coded using the categories and 
sub-categories included in the grid, using a dichotomous coding for each sub-category 
(i.e., present/absent) and taking note of relevant insights provided by the articles for 
the interpretation of tipping points. The individual outcomes were subsequently 
harmonised and merged into a single dataset. 

The dataset was submitted to different analyses aimed at grasping different facets of 
the examined dataset: 

Quantitative analysis 

• Descriptive analysis of publications’ characteristics and trends. In particular: 
the most relevant Journals, i.e., the journals in which, according to our dataset, 
articles on decarbonizations have been published more often in the last five 
years; the most cited articles, the most relevant keywords trends, weighted on 
the basis of the total amount of selected article per year. 

• Lexicometric analysis of keywords and titles. Lexicometric analysis was 
performed through IRaMuTeQ software (version 0.7, Ratinaud, 2009) and 
SPAD (5.6) software packages and included a description of the most used 
keywords, their use in time, and the analysis of their co-occurrence. We 
calculated the co-occurrences (how many times words appear together in a 
portion of text) of the keywords selected by the authors of each article and 
titles to observe the semantic areas treated by the selected article. We 
performed analyse de similitude to create a content mapping aimed at 
describing the relationships among keywords and lexical correspondence 
analyses to individuate patterns in keywords occurrences (matrix words over 
the years – and words over journals rows per columns). 

Qualitative-quantitative analysis 

• The qualitative-quantitative analysis was conducted on the articles read 
through the coding grid developed for the systematic review of the articles. The 
categories included in the grid (detailed below and in appendix) took into 
account 1) the discipline, 2) the location, 3) the actors involved, 4) the type of 
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tipping event examined, 5) the hypothesized types of change, 6) the reference 
to different social-psychological and cultural constructs, 7) the level of 
assessment, 8) the methods used, and 9) the outcomes of the research or 
intervention presented in the selected articles. The resulting dataset was 
examined in a quali-quantitative way: we examined the frequency for each of 
the categories and sub-categories in order to have an overall description of the 
methods, constructs, events, etc. that are mainly considered in the field and of 
those that are absents. Then, we qualitatively described and interpreted each 
of the dimensions examined to provide insights into constructs, processes, and 
dynamics of change examined in the literature and that should potentially 
characterise tipping points. 

Construction of the coding grid for the systematic review 
As regards the coding grid for the systematic review, we defined nine main categories 
to be applied to each article included in the review. These nine categories were defined 
a-priori to provide an overall description of the methodological aspects (methods, level 
of investigation, and context of the research) and to highlight which agents, dynamics 
of change, and psychological and cultural factors are considered in the selected corpus 
of publications. 

For each of the coding grid’s categories, a number of sub-categories was initially 
defined through a top-down procedure, starting from well-known elements present in 
the literature (e.g., values, beliefs, norms, etc.). These sub-categories were further 
integrated by a bottom-up procedure, including constructs and methodologies found 
in the articles of the corpus (e.g., needs, visual methods). Finally, the final grid was 
consolidated through an iterative process aimed at matching and clarifying the new 
sub-categories identified by each reviewer, and aimed at guaranteeing the richness of 
the different nuances present in the dataset, and at the same time reducing their 
complexity to a limited number. In order to consider the complexity of the studies 
examined, the sub-codes included in each category are not mutually exclusive, i.e., 
within an article, it is possible to identify the coexistence of several methodologies, 
diverse social-psychological constructs and, hypothetically, more tipping events and 
types of change. A brief description is provided below for each category used while 
referring to the appendix for a more detailed description of the subcategories related 
to categories 4, 5, 6 and 8. 

The final grid used to code each article included: 

1. DISCIPLINE: In the identification phase, we used a very broad research key 
as regards discipline. For this reason, we decided to manually code, for each 
article, the discipline it belongs to. We aimed to group the identified 
categories afterward. This, however, proved to be very critical (see the 
section 2.3.7). 

2. LOCATION: Each paper in the corpus that presented a specific geographical 
context was codified accordingly. The country was manually reported. 

3. CONSIDERED ACTORS: this category served to identify which actors are 
considered in the literature; for example, the participants examined in each 
study, the voices interviewed, the sources considered in the data collection. 
Actors coded in this category are: laypeople (e.g., users, individuals, etc.), 
policymakers (e.g., government officials, local or regional council members, 
parliamentary, ministers, etc.), civil society (e.g., community based 
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initiatives, self-organised groups of citizens, etc.), companies (e.g., mining 
companies, industrials, etc.), experts (e.g., scientists, academics, etc.), 
NGOs (e.g., national or international organizations), media (e.g., the press, 
television), unions (e.g., workers unions, national representatives, etc.).  

4. TIPPING EVENT EXAMINED: Whenever present, we identified in each article 
the main tipping event (deliberate or unexpected) the authors refer to. That 
is, according to the authors, the event that triggered the status quo to 
change, that altered or even interrupted regional economy, business, and 
other activities, that transformed identity and/or social structure, etc. As 
regards the type of tipping event examined, we included in the coding the 
typologies initially defined in the internal working document “Tipping+ 
framework”: Biophysical processes; External shocks; Political decisions. In 
order to acknowledge that changes in individual life (e.g., becoming a 
father/a mother) and societal transformation (e.g., unemployment rates, 
changes in population) could constitute a critical point and provoke a 
sudden change in the individual habits or in the overall system, we added 
two further tipping events emerging from the literature: Individual changes; 
Societal transformations. 

5. HYPOTHESIZED TYPES OF CHANGE: The grid of analysis required a 
conceptualization of a typology of change in order to assess a variety of 
tipping points that different scientific disciplines could entail in their 
researches. Despite the growing use of socio-technical and Multi-Level 
Perspective (MLP) in social science research on energy transition, we 
referred to the five possible types of transition hypothesized for 
sociotechnical systems (Geels & Schot, 2007): Regular change; 
Hyperturbulence; Specific shock; Disruptive change; Avalanche change. 
Using these five transitions as sub-categories in the coding procedures, we 
tried to identify which typology of transition was considered in the examined 
articles. Each of these describes different interactions between dimensions 
of the environment: frequency of occurrence of the disturbance elements, 
speed of change; the amplitude of deviation from the initial condition; the 
scope of the dimensions involved. They also provide a brief understanding 
of the transition pathways that could involve regime and niche level, 
inasmuch as landscape ties some kind of actions and rules better than 
others at the deep-structural level. 

6. CONSTRUCTS: The identification of constructs assessed in the examined 
articles was more complex and required three steps. In the first phase, we 
started from a limited list of constructs derived from the literature that we 
expected to find in the examined corpus. Second, reviewers used a 
(semi)open coding approach and took note of other constructs used in their 
own subset of articles. Finally, based on discussions among coders and 
comparisons among the variety of constructs found, codes were merged 
and combined into a shared list of constructs. For a list and detailed 
description of the single constructs considered in the coding grid, see Annex 
1. 

7. LEVEL OF INVESTIGATION: In this category, the level of investigation 
adopted in the single article analysed is noted. Four levels have been 
identified to account for micro, meso, and macro processes: Societal, 
Intergroup, Intragroup, Household, and Individual. 

8. METHODS: we coded the methodologies used in the assessed articles. The 
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research methods could be organized according to two main 
categorizations. The first distinguishes Qualitative, Quantitative, Mixed 
methods, and a second categorization is based on the emphasis of 
engagement with participants (Participatory) or on the use of secondary 
data and documents to build comprehensive and interpretative models 
(Mediated). For a list and detailed description of the single methods 
considered in the coding grid, see Annex 1. 

9. MEASURED OUTCOMES: in this category, we reported the information 
regarding the outcomes of the research or intervention found in the articles. 
This category was left open in order to collect bottom-up notes concerning 
described outcomes, for example: inclusion of the community, increased 
well-being, reduction in GHG, etc. 

2.2 Quantitative Analysis 
The section on quantitative analyses includes both bibliometric analyses (paragraph 
2.2.1) and lexicometric content analyses (paragraph 2.2.2). In the first paragraph, 
we describe and comment on the most represented journals and the most cited papers 
in our dataset. In the second one, we provide a preliminary description of the field, 
looking at keywords and their co-occurrence. Finally, a co-occurrence analysis 
conducted on titles of articles is showed in order to provide an overall map of the field 
in the examined years and across the most relevant journals. 

2.2.1 Bibliometric Analysis of Publications 

Most represented journals 
A quick analysis of the titles in our dataset suggests that some journals are particularly 
central to the scientific debate on decarbonisation.  

The most relevant one is Energy Research and Social Science (73 articles): a recent 
journal (born in 2014) that deals specifically with the relationship between energy 
systems and society. 

The second journal in terms of the number of articles is Sustainability (35 articles), 
which is interested at the different facets of sustainability and a bit older (born in 
2009). 

After the journals mentioned above, the number gradually decreases. Among the most 
cited journals, three are not specific on environmental issues (two regards geography 
in general and one rural societies, economies, cultures, and lifestyles), thus showing 
the importance that decarbonization issues have in broader disciplinary and 
interdisciplinary domains. 
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Table 1: Journal with a higher number of articles in the dataset. Descending 
order 

Journal N. selected 
articles 

Energy Research and Social Science 73 
Sustainability (Switzerland) 35 
Extractive Industries and Society 14 
Global Environmental Change 10 
Environmental Innovation and Societal Transitions 9 
Technological Forecasting and Social Change 9 
Environment and Planning A 8 
Local Environment 8 
Geoforum 6 
Energy, Sustainability, and Society 5 
Environmental Science and Policy 5 
Land Use Policy 5 
Annals of the American Association of 
Geographers 4 

Environmental Politics 4 
Journal of Environmental Psychology 4 
Journal of Rural Studies 4 
Resources Policy 4 
Sustainability Science 4 

 

The 30 most cited articles in our dataset were published in 2015 and 2016, which is 
reasonable since they are the first years considered in the query. Only one article 
among them has been published in 2018 and has been cited 31 times. It is an article 
by Gui and MacGill that regards in general long-term dynamics and possible pathways 
of the energy transition. 

The most cited article among the selected (129 citations) is written by Sovacool et al. 
in 2015 and can be considered a position paper that describes state of the art and 
proposes suggestions for further developing the contribution that social science can 
bring into energy research. Interestingly, the following most cited articles represent a 
wide variety of themes and perspectives, from the analysis of best practices to 
scenarios, from communities to energy justice and democracy. In our opinion, this 
data suggests the vitality of the field and the number of issues that are attracting 
attention. 
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Table 2: Most cited articles. Decreasing order 

Cit Authors Year Title Journal 

129 

Sovacool B.K., Ryan 
S.E., Stern P.C., 
Janda K., Rochlin 
G., Spreng D., 
Pasqualetti M.J., 
Wilhite H., 
Lutzenhiser L. 

2015 Integrating social science in 
energy research 

Energy 
Research and 
Social Science 

70 

Hoppe T., Graf A., 
Warbroek B., 
Lammers I., 
Lepping I. 

2015 

Local governments supporting 
local energy initiatives: 
Lessons from the best 
practices of Saerbeck 
(Germany) and Lochem (The 
Netherlands) 

Sustainability 
(Switzerland) 

59 
Fortes P., Alvarenga 
A., Seixas J., 
Rodrigues S. 

2015 

Long-term energy scenarios: 
Bridging the gap between 
socio-economic storylines and 
energy modeling 

Technological 
Forecasting and 
Social Change 

58 Andrews-Speed P. 2016 
Applying institutional theory 
to the low-carbon energy 
transition 

Energy 
Research and 
Social Science 

58 de Boer J., de Witt 
A., Aiking H. 2016 

Help the climate, change your 
diet: A cross-sectional study 
on how to involve consumers 
in a transition to a low-carbon 
society 

Appetite 

53 
Steckel J.C., 
Edenhofer O., Jakob 
M. 

2015 Drivers for the renaissance of 
coal 

Proceedings of 
the National 
Academy of 
Sciences of the 
United States of 
America 

53 Yenneti K., Day R., 
Golubchikov O. 2016 

Spatial justice and the land 
politics of renewables: 
Dispossessing vulnerable 
communities through solar 
energy mega-projects 

Geoforum 

50 

Strachan P.A., 
Cowell R., Ellis G., 
Sherry-Brennan F., 
Toke D. 

2015 
Promoting Community 
Renewable Energy in a 
Corporate Energy World 

Sustainable 
Development 

48 
Heiskanen E., Jalas 
M., Rinkinen J., 
Tainio P. 

2015 
The local community as a 
“low-carbon lab”: Promises 
and perils 

Environmental 
Innovation and 
Societal 
Transitions 

47 

Van Der Schoor T., 
Van Lente H., 
Scholtens B., Peine 
A. 

2016 
Challenging obduracy: How 
local communities transform 
the energy system 

Energy 
Research and 
Social Science 

39 Sovacool B.K., 
Blyth P.L. 2015 

Energy and environmental 
attitudes in the green state of 
Denmark: Implications for 
energy democracy, low carbon 

Environmental 
Science and 
Policy 
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transitions, and energy 
literacy 

37 
Moloney S., Horne 
R. 
 

2015 

Low carbon urban 
transitioning: From local 
experimentation to urban 
transformation? 

Sustainability 
(Switzerland) 

35 Smith J.M., Tidwell 
A.S.D. 2016 

The everyday lives of energy 
transitions: Contested socio-
technical imaginaries in the 
American West 

Social Studies 
of Science 

35 
Stauffacher M., 
Muggli N., Scolobig 
A., Moser C. 

2015 
Framing deep geothermal 
energy in mass media: The 
case of Switzerland 

Technological 
Forecasting and 
Social Change 

32 

Batel S., Devine-
Wright P., Wold L., 
Egeland H., 
Jacobsen G., Aas O. 

2015 

The role of (de-) 
essentialization within siting 
conflicts: An interdisciplinary 
approach 

Journal of 
Environmental 
Psychology 

32 

Shaw K., Hill S.D., 
Boyd A.D., Monk L., 
Reid J., Einsiedel 
E.F. 

2015 

Conflicted or constructive? 
Exploring community 
responses to new energy 
developments in Canada 

Energy 
Research and 
Social Science 

31 Gui E.M., MacGill I. 2018 

Typology of future clean 
energy communities: An 
exploratory structure, 
opportunities, and challenges 

Energy 
Research and 
Social Science 

31 

Parkhill K.A., 
Shirani F., Butler 
C., Henwood K.L., 
Groves C., Pidgeon 
N.F. 

2015 

We are a community [but] 
that takes a certain amount of 
energy’: Exploring shared 
visions, social action, and 
resilience in place-based 
community-led energy 
initiatives 

Environmental 
Science and 
Policy 

30 Bulkeley H., Powells 
G., Bell S. 2016 

Smart grids and the 
constitution of solar electricity 
conduct 

Environment 
and Planning A 

30 Colvin R.M., Witt 
G.B., Lacey J. 2015 

Strange bedfellows or an 
aligning of values? Exploration 
of stakeholder values in an 
alliance of concerned citizens 
against coal seam gas mining 

Land Use Policy 

 

2.2.2 Lexicometric Content Analysis 

The most used keywords 
Figure 4 provides a graphical representation of the most used keywords with 
frequencies more or equal than 5 in the 404 selected papers. It is worth noting that 
the most used keywords are not the ones used in the search query and that the 
keywords are very scattered, showing again the variety of issues examined in the 
field. 
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Figure 4: Word cloud of the most used keywords. The dimension of words is 
proportional to their frequency 

The most used keywords, in general, are climate change (used 41 times in total), 
energy transition (23), renewable energy (20), coal seam gas (19), and coal mining 
(17). The keywords refer to the biophysical and technological concerns on one side 
(e.g., climate change, coal seam gas, coal mining) and the suggested systemic or 
technological solutions to such problems (e.g., energy transition, renewable energy) 
on the other. Other keywords refer to energy justice (e.g., environmental justice, 
energy justice), the most present countries involved in the studies (e.g., China, 
Australia), policies, and communities. 

 

Figure 5: Trends of most frequent keywords. Y axis: percentage of the 
keywords respect to the total of keywords in each year 
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The relatively low percentages do not allow for a veritable analysis of the trends of 
keywords. However, looking at the trends of the five most used keywords in the time-
span considered (Figure 5), some tendencies seem to emerge. Coal seam gas and 
coal mining have a decreasing trend over time, maybe showing less emphasis on these 
aspects. On the contrary, climate change and energy transition have a varying trend, 
while renewable energy has an increasing trend. If confirmed, these trends suggest 
that decarbonization issues are less connected with mining and extractive industries 
and are more and more connected with the overall framework of climate change and 
energy transition. 

Analyse de similitude 
We used the analyse de similitude (ADS in French, similarity analysis) to map the 
relations among the most used keywords in terms of co-occurrences (a similar 
analysis conducted on titles is not showed, since it provides almost analogous results). 
The ADS is based on graph theory and aims to examine proximity and relationships 
between the elements of a set by reducing the links between them to a maximum 
tree, a connected and acyclic graph. Graphically (Figure 6), the ADS allows to 
represent lexical forms and links between them (the size of the forms is proportional 
to the frequency, that of the links to co-occurrence). 

The ADS identifies 7 main areas that correspond to connected topics: 

1. Central in the graph is an area (red) that gathers words related to framing 
and governance of climate change: environment, frame, discourse, 
narrative, public opinion, governance. 

2. The second cluster (light-blue) connects the energy transition to climate 
change underlining the paradigmatic change involving social appropriation 
of energy transition. It contains words that relate to a transformation of the 
energy system from a hard path to a soft path, and from consumers to 
individual and community producers: renewable energy, prosumer, 
community energy. 

3. The aqua green area, on the other side, gathers keywords related to policy 
and orientation towards the future: policy, socio-technical imaginaries.  

4. The fourth cluster (violet) refers to the social acceptance of the low-carbon 
transition, which is strongly connected with environmental justice issues 
and social movements. In this cluster, we find the only keyword directly 
related to a coal region, which is the Appalachian Mountains. 

5. Linked to the previous one, the fifth cluster (pink) shows words that put 
together activism and justice: social movements, energy justice. 
Interestingly, connected with justice are keywords related to policy and the 
multiplicity of possible transitions. 

6. The words of the sixth cluster (green) refer to the spatial and relational 
levels embedded in socio-technical transitions: India, place, community, 
place, mines. 

7. Finally, the seventh cluster (yellow) refers to the unconventional fossil 
development and lock-in effects: coal seam gas, unconventional gas, 
fracking. 

In sum, as already noted, reading the tree from the bottom-right to the top-left, it is 
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possible to follow a line that starting from biophysical and technological concerns 
related to coal and coal mining, moves towards the social movement, policies, and 
alternative visions of the future. 

 
Figure 6: Analyse de similitude. Co-occurrences of keywords in the 404 

selected papers 
Note: Frequency Threshold = 5. The coloured areas highlight a subset of frequently 

associated keywords. The dimension of words is proportional to their frequency. The 
thickness of the branches is proportional to the co-occurrence 

Lexical correspondence analysis 
Lexical correspondence analysis was performed (with SPAD software, version 5.6) on 
the words of the titles included in our dataset to create a map of the field and to a) 
individuate a temporal pattern in words occurrences (matrix words * years - rows per 
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columns) (Figure 7); and b) reconstruct a system of relationships among the journals 
(matrix words * journals - rows per columns). 

 

Correspondence analysis, in a nutshell, shows similarities and differences through the 
lexical profiles: two words are connected (and close on the graph) if they have been 
used with similar frequency in the same modality of the variable (years or journals); 
two modalities of the variable are connected (and close on the graph) because the 
titles of the papers used the same words with similar frequency (Tuzzi, 2018). We 
obtained, in this way, a graphical representation of the contents of the articles with 
respect to the years and the most present journals. 

 

Correspondence factor analysis applied to words per years 
matrix 

It is possible to read Figure 7 observing the proximity of the words within the Cartesian 
plane.  

First, the presence of the Guttman effect means that the contents change following 
one dimension, which is the temporal one, in this case. However, the chronological 
dimension is not sequential.  

The cluster of words top-left is associated with 2016 and 2019. Titles of papers in 
these years seem to be mainly focused on the appraisal of the changes introduced by 
renewable energy technologies: territoriality of distributed generation, renewable 
energy, with a hint of coal, in terms of social responses, effects on places, and 
construction of an imagination politically viable for the energy transition. This area 
connects the (lack of) regulation of political and technological innovations with, on the 
one hand, the vision of the future (e.g., socio-technical imaginaries, frames, 
scenarios) and on the other hand, the societal responses and problems that 
accompany the transition (e.g., resistance, opposition, livelihoods, public acceptance). 

If we follow the words from the left to the right of the Cartesian plan (following the 
first factor, i.e., the X axis), the words associated with the years 2018, 2015, and then 
2020, suggest that the research interests by papers in these years shift a) towards 
the conflictual phasing out of fossils and carbon lock-in (e.g., phasing, risk, lock-in, 
coal seam gas, natural gas) and then b) towards more positive framing including 
consciousness (learning, emotions) and justice issues. 

The words used in titles thus seem to move from policy and regulation issues that 
accompany the transition, to an increasingly growing reference to the active role of 
the citizen, including community-based initiatives (e.g., community-based, social 
practices, citizens, deliberative). 
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Figure 7: Factorial plane of correspondence analysis, axes I and II. Projection of title words and variable “years” 
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Figure 8: Factorial plane of correspondence analysis, axes I and II. Projection of title words and variable “journals” 
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Correspondence factor analysis applied to words per journals 
matrix 

Figure 8 shows the variation of the words used in the titles of articles, with respect to 
the most frequent journals in our dataset. 

It is possible to observe a first dichotomy on the first factor. On the right pole of the 
x axis, we find mainly terms related to methods and perspectives (e.g., factor 
analysis, participatory, socio-psychological, scenario) which are mainly associated 
with the Journal Technological Forecasting and Social Change). On the left polarity of 
the x axis, gather terms more related to the contents. 

Observing the second factor, that is the y axis, from the bottom to the top of the 
graph, we observe a variation from the applied aspects of case studies (problems and 
solutions) to the perception and psychological processes related to the energy 
transition. 

Journals such as Energy Research and Social Science, Environmental Innovation and 
Social Transition, and Global Environmental Change are more central, therefore 
related to the most common words that refer to various aspect of the energy 
transition, such as transition itself, decarbonisation, barriers, initiatives, 
transformation pathways, and so on. Sustainability seems to be more associated with 
words related to the evaluation of such transition (e.g., low carbon experimentation, 
comparative analysis), while Extractive Industries and Society is more associated with 
words that refer to the psychological and behavioural effects and processes of 
transition (e.g., psychological effect, coping, collaborative, co-creating). 

2.3 Quali-quantitative Analysis 
The following sections describe the quali-quantitative results emerging from the 
analysis of the articles included in the review through the coding grid previously 
introduced. Each of the nine categories (and sub-categories) helps us showing a 
different facet of the state of research on low-carbon/decarbonization processes. In 
the next sections, we will present quantitative outcomes of results on Location, Actors, 
Tipping events, Level of assessment, Constructs, and Methods used in the examined 
literature, and we will provide a few qualitative examples to illustrate how these 
elements have been employed to study dynamics of change and resistance in coal and 
carbon intensive regions. The outcomes concerning Disciplines, Type of change and 
Measured outcomes are qualitatively discussed in the section “Limitations and critical 
elements”; indeed, their coding process has raised specific points for further reflection. 

2.3.1 Locations 
The most frequently mentioned locations in the considered articles are the United 
States of America - USA (101) and Europe (95), which are often the subject of cross-
country studies. Besides them, a considerable number of articles focus on the United 
Kingdom - UK (62). Australia (61), China (33), and Canada (17). Moreover, a more 
limited set of articles carry out research in islands (e.g., Canary, Maldives, Fiji, 
Galapagos) and in countries with developing economies. 
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Within the different locations, some regions have received specific attention, as in the 
case of the Appalachian Mountains or mining contexts in Australia and India. However, 
it can also be noted that, overall, the literature is still very unbalanced in an English-
speaking perspective or, more generally, according to a reading "the west towards 
the rest". The voices and perspectives of the African continent, for example, are 
almost absent. Asia, on the other hand, is emerging, but this is mainly due to a 
growing interest in China. 

2.3.2 Actors 
As illustrated in Figure 9, the most recurring actors taken into account in the examined 
literature are what we categorized as laypeople: they are mainly non-expert citizens 
whose viewpoint is being investigated. This is the case, for example, of the study by 
Gunzburger, Agnoletti, Deshaies, Ferey & Raggi (2017) about the social 
representation of an unconventional gas extraction project in a former coal-mining 
area of France. However, articles in which laypeople are understood as prosumers are 
also present (e.g., Inderberg, Tews & Turner, 2018). Furthermore, references to 
laypeople in terms of unheard ‘minorities’ to be given voice are present as well: 
exemplar are the articles that focus on indigenous communities (e.g., Arriaga, Nasr & 
Rutherford, 2017), women (e.g., the recent work by Mohideen, Batra & Khan, 2020) 
or young (e.g., the work by Coffey et al., 2018) and elderly people (e.g., the recent 
work by Rohse, Day & Llewellyn, 2020). On the whole, the importance dedicated to 
laypeople seems to be directed to three main aspects: the interest towards opinions, 
attitudes, and representations circulating among non-experts, the transition of role 
from consumers to prosumers, and in-depth analysis of the relationship between 
decarbonisation processes and facets of intersectionality. 

 

Figure 9: Different actors considered in the articles covered by the 
literature review. Numbers refer to the number of articles considering a 

specific actor 

Articles included in the review also frequently consider policymakers and civil society 
both as sources and objects of transformation (see the section on tipping events 
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below). For example, Shin (2017) examines the role of local governance in facilitating 
instances of policy innovation in a Chinese community. Kotikalapudi (2016) focus on 
the political economy of coal in Bangladesh is an example of considering the effects 
of what we could call negative tipping points on civil society: the Government's plan 
to increase the share of coal in the electricity mix from its current 2%-40% by 2021 
in order to reach energy needs of the growing country, however, these plans are faced 
by strong opposition by local communities, which will see their livelihoods endangered, 
and could represent a veritable tipping point also for the democratic functioning of the 
country. 

References to companies and experts follow. In particular, the work by Bell, Fitzgerald 
& York (2019) investigating fossil fuel industries’ efforts to retain cultural hegemony 
is an example of considering companies as key actors in the competition among 
narratives and vision. Differently, the recent work by Keough & Ghitte (2020) 
identifies barriers and mitigation strategies to redesign a Canadian resource-intensive 
city in a non-consumptive sustainable place and is an example of the importance of 
including the perspective of experts in order to identify potential obstacles to the low-
carbon transition. 

Interestingly, Non-governmental organisations - NGOs and media are much less 
considered in the literature we examined. Concerning NGOs, an example is the work 
by Talukdar (2018) on the Indian Government's crackdown on Greenpeace about coal. 
Concerning media, an example is a recent work by Vossen (2020) investigating how 
the Dutch printed press frames nuclear energy in the context of climate change. 
Finally, very few articles consider unions, such as the work by Snell (2018) that 
addresses the notion of ‘just transition’, its competing interpretations, conceptual 
understandings, and related challenges in an Australian coal region. The lack of 
interest towards these three actors should be further investigated as it might be just 
the effect of the scientific disciplinary segmentation (i.e., effects of media published 
only media journals), or it might signal the difficulty that NGOs and unions face in 
being recognised as key players in this domain (as opposed for example to climate 
change issues), and to acknowledge the impact that media have in advocating or 
silencing alternative voices to those of policymakers, companies, and experts. 

 

2.3.3 Tipping events / interventions 
The most frequently examined tipping events regard societal transformations (i.e., 
changes in society that affect various spheres) and political decisions (i.e., policy 
implementations that are expected to produce changes) at different scales, ranging 
from local to national or, even, supra-national levels (Figure 10). 

Specifically, the work by Stewart, Anda & Harper (2019) proposing a community-
directed approach to enhance mitigation strategies and development aspirations in 
remote indigenous communities in Australia is an example of the effects that societal 
transformation has on a local scale. In their research, the authors show that rural 
indigenous communities are already applying (culturally meaningful) strategies to 
reduce resource use. Rather than imposing top-down and behaviour-oriented 
interventions, the author suggests to leverage the changes already occurred and the 
endogenous strategies already implemented in order to achieve greater effectiveness. 
Similarly, the work by Gunderson, Stuart, Peterson & Yun (2018) acknowledging de-
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growth and collective ownership as core social conditions to better realise the 
environmental gains of alternative energy is an example of societal transformation at 
a global scale. Articles on political decisions include both studies on the levels of social 
acceptance of low-carbon policy implementations (e.g., the recent article by Seo, Kim 
& Yoo, 2020, assessing the public preference for increasing natural gas generation 
and reducing CO2 emissions in South Korea) and studies on local conflicts triggered 
by political choices (e.g., the work by Černoch, Lehotský, Ocelík, Osička & 
Vencourová, 2019, examining the narratives of the opposition to brown coal mining 
in the Czech Republic). 

 

Figure 10: Different tipping events/interventions examined in the articles 
covered by the literature review. Numbers refer to the number of articles 

examining a specific tipping event/intervention 

Almost one hundred articles reviewed also focus on individual changes (i.e., 
transformations that occur at an individual level that affect other domains of 
individuals’ lives). Breadsell, Byrne & Morrison (2019), for example, examined the 
effects of moving to a low-carbon homes on individual and household practices. 
Studying a local Australian community with a longitudinal viewpoint, the authors show 
how design and technology can improve water and heating practices. However, more 
personal hygiene practices are more difficult to change and more dependent on 
individual habits. 

Bio-physical processes (i.e., environmental transformations, such as the so-called 
‘natural’ events, that trigger changes) and external shocks (i.e., indirect and sudden 
events that require effective managements) are much less considered in the articles 
analysed. Among the few examples, the work by Lu & Xu (2016) addressing the low-
carbon reconstruction and sustainable development of a local Chinese community 
after a severe seismic event is an example of a bio-physical process; and the work by 
Luke & Emmanouil (2019) on the coal seam gas boom in an Australian region is an 
example of external shock. 
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2.3.4 Levels of assessment 
As shown in Figure 11, and as can be already noted by the studies quoted so far, the 
most frequently investigated level of assessment is the societal level. Similar to what 
emerges from the tipping points/interventions examined, also in this case, the societal 
level of assessment should be understood on a local, national, or supra-national scale. 

An example of the importance that local scale has on a societal level is the work by 
Van Doren, Giezen, Driessen & Runhaar (2016) who, starting from two European 
cities, identify a number of barriers for the scaling-up of energy conservation 
initiatives, and suggest local strategies involving informative, cooperative, financial 
and regulative aspects. At the national level of assessment, the work by Inderberg, 
Tews & Turner (2018) compares the importance that normative and regulatory 
initiatives, feed-in tariffs, the development of installer markets, and other aspects play 
for the development of prosumer pathways in Germany, Norway, and the UK. Finally, 
on a global scale, it is possible to highlight the work by Karlsson (2018) re-
conceptualising the eco-modern discourses of a ‘good Anthropocene’. 

 

Figure 11: Different levels of assessment investigated in the articles 
covered by the literature review. Numbers refer to the number of articles 

investigating a specific level of assessment 

Articles covered by the review often focus on the intragroup and individual levels of 
assessment too. At intragroup level, for example, the work by Alexandra (2017) 
examine re-defining the notion of ‘natural’ resources in an Australian region, as well 
as the work by Gurung et al. (2016) looks at “rethinking” of pumped storage 
hydropower are in the European Alps. At this level, studies often focus on regional 
identities and on the fractures that could emerge among group members if 
participatory and dialogical approaches are not carefully considered. Examples of 
studies investigating the individual level, the work by Mistur (2017) on the social 
acceptance of the energy systems in the USA considering people’s health conditions, 
as well as the work by Li, Long & Chen (2018) on the factors that influence the carbon 
capacity of urban residents in China.  

Intergroup and household are the least investigated levels of assessment in the 
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articles considered. Exemplar of the intergroup analysis is the work by Greenberg 
(2018), who explored unstable economic patterns and environmental inequalities 
associated with extractive industries in a resource-dependent community in the USA. 
In this domain, indeed, we mostly find studies that put equity, justice, conflict at the 
core of their interest. 

Finally, the work by Zhang & Hassen (2017) analysing the determinants of household 
fuel choice in urban China is an example of investigating the household level. At this 
level, in fact, we mainly find studies interested in consumption choices and the impact 
that household practices could have on decarbonization. 

2.3.5 Constructs 

Social psychological determinants 
As regards social-psychological determinants, dispositional and proximal determinants 
have been examined to a larger extent, confirming the relevance of exploring the 
nexus between values, beliefs, norms and attitudes to inquire and explain human 
behaviour both at the individual and intergroup level, as shown in Figure 12. 

 

Figure 12: Social psychological determinants examined in the articles 
covered by the literature review. Numbers refer to the number of articles 

addressing each aspect 

Dispositional elements 

As regards the dispositional elements, values and beliefs are key dimensions 
considered by scholars and often treated in conjunction. An example is a study of Barr 
and Pollard (2017) on the Transition Movement, which sheds light on the beliefs and 
values associated with re-localization, the main action frame of the movement, and 
that stands as a between space among competing beliefs on environmental activism 
and initiatives for cultural and behavioural change (i.e., pragmatist vs. inner change). 
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The study of Schuldt and colleagues (2019) took a more cognitive and individual-
based psychological lens to investigate the role of second-order beliefs (i.e., beliefs 
about beliefs) in predicting individual-level policy support and preferences. They 
illustrate how second-order beliefs that pertain to proximal reference groups such as 
friends, family members, and the national reference group strongly predicted the 
support for coal-to-gas policies. 

For what concerns values, this literature review highlights how value orientations are 
crucial in shaping interpretation and response to the introduction of disruptive 
technologies or to environmental changes, as well as in determining conflictual and 
cooperative intergroup processes. These considerations are clearly at stake in the 
studies of Brunner and Axsen (2020) and Sherval and colleagues (2018), focusing on 
unconventional gas development. Brunner and Axsen (2020) consider the link 
between value orientation and public acceptance of unconventional gas development 
(fracking, oil sands, and related pipelines) and demonstrates that biospheric-altruistic 
values (i.e., interest in the well-being of others and the environment) together with 
environmental concern predict opposition to unconventional gas developments. On 
the contrary, support for gas developments was linked with egoistic and traditional 
values (i.e., preservation and promotion of individual well-being, orientation toward 
stability, and conformity). Surprisingly (but not for those who reject NIMBYsm as a 
simplistic explanation), this study also found that proximity to gas operations did not 
influence the acceptance and support levels. Conflict can also create an alliance when 
values are aligned, as shown by Sherval and colleagues (2018), who explored the 
reasons behind the unconventional coalition between environmentalists and farmers 
within the mobilization against CSG in Australia. The authors claim that the alliance 
between these actors, often deemed as rivals, rose as a form of rural citizenship due 
to the alignment of values about rurality and its stewardship when confronted with 
competing land uses and threats to the water-land-soil nexus. 

Finally, for what concerns the dispositional elements, personality traits were 
addressed by a few studies, such as that of Huijts, de Vries, and Molin (2019) on loss 
aversion or that of Obschonka and colleagues (2018) on psychological adversity. 

Among them, the latter study has great relevance for reading tipping points under a 
psychological lens. Indeed, based on the evidence about the variation of personality 
traits within countries, the authors proposed that major societal changes, such as the 
industrialization processes, may have led to persistent personality traits. In this 
regard, they demonstrate that the historical dominance of the coal industry in Wales 
and England had a significant effect on individual personality traits of psychological 
adversity, characterized by neuroticism (people more likely to experience anxiety and 
depression) and lower life satisfaction and expectancy. 

Drivers 

For what concerns the drivers, motivation, and needs are at the forefront of a research 
strand focusing primarily on individual behavioural change and the adoption of low-
carbon behaviours and technologies at the household level. One example is the study 
by Smale and Kloppenburg (2020), which examined how householders engage with 
new and diverse business models and digital infrastructures related to prosumerism 
(energy platforms that can, e.g., enable energy trading on the market or foster self-
consumption or local exchange). Individual autarky and autonomy were found as 
strong motivations for the adoption of energy storage technologies and viewed as a 
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way to engage in energy management by setting terms and conditions that can 
respond to justice principles (e.g., fair decision-making). 

Proximal determinants 

Subjective norms – i.e., the belief that an important person or group of people will 
approve and support a particular behaviour - are other crucial constructs addressed 
in the literature in reference to climate change responsibility and action. An example 
is a study by Stoll-Kleemann and O’Riordan (2020), which clarifies that although 
people know and care about climate change, agreeing on the necessity to act and 
shared responsibility about action, denial of responsibility for climate action (favouring 
displacing it to others, e.g., industry, egoistic people, the rich) and moral 
disengagement hinder engagement in low-carbon behaviour. The authors 
contextualize the findings highlighting the power of emotions and social norms (i.e., 
a sense of social obligation) in creating or reversing the conditions underpinning denial 
of responsibility. 

Articles included in the review often focus on attitudes towards behaviours and 
technologies. For instance, Shamon and colleagues (2019) assessed attitudinal 
change toward different energy technologies by exposing participants to pro and 
counter-arguments and showing how message persuasiveness is related to 
compatibility with the initial individual attitude and perceived familiarity with the topic. 
Additionally, McGuire and Beattie (2018) investigated the relationship between explicit 
and implicit attitudes to carbon footprint and self-reports of low-carbon behaviours 
and behavioural choices. They observed that self-reported behaviours and choices 
were not associated with the actual choice of low-carbon alternatives made in a 
simulated shopping task, thus highlighting the limit of self-report measures and their 
usability to design policies or interventions for behavioural change. 

In this vein, we can also report the studies on individual decision-making - here 
conceived in terms of willingness to, behavioural intention, or purchase decisions - 
such as the paper by de Wilde (2019) investigating the role of three modes of trust 
(interpersonal, impersonal, and professional) in homeowners decisions for low-carbon 
retrofit. The author shows how the three modes are interrelated and play a role in 
decision-making: evaluation and confirmation of the effectiveness of retrofit measures 
are sought among neighbours and friends, professionals, and certificates or test 
reports by neutral authorities (e.g., NGOs). 

On the other side, decision-making is framed as collective as well, such as in cases of 
participatory governance. An example is provided in the paper of Kennedy, Schafft, 
and Howard (2017) regarding collective decision-making about resource extraction 
and land use. By examining barriers to community participation in decision-making 
and outcomes of current legal approaches and involvement practices, the authors 
illustrate the role of asymmetries of information, lack of recognition of less visible 
parties, or misrecognition of weaker groups in decision-making processes. 

When we look at proximal determinants, Behaviours, Habits, and Practices are often 
examined as dependent variables in the studies we considered (N=79). Low-carbon 
behaviours are often inquired using a psychological or sociological lens, based on 
different theoretical and methodological underpinnings. Individuals are conceived 
alternatively as rational decision-makers (see e.g., Theory of Planned Behaviour: 
Ajzen, 1991), citizens with a limited agency, or carriers of social practices. These 
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diverse lines are clearly shown, for example, in the article by Hou and Hou (2019), 
who used an extension of the theory of planned behaviour - linking attitude, subjective 
norm, perceived behavioural control, and contract farming participation – to examine 
farmer adoption of low-carbon agriculture. Their findings reveal that the 
abovementioned dimensions correlated positively with behavioural intention toward 
and the actual behaviour of low-carbon production. 

Conversely, Butler, Parkhill, and Pidgeon (2016) investigated energy consumption as 
a part of everyday life through Bourdieu’s practice theory (Bourdieu, 1977) and 
underlining the significance of social and material structures and the dynamic 
relational nature of energy behaviours. 

In the direction of studying pro-environmental behaviours from a methodological 
perspective, O'Brien and colleagues (2018) tested the hypothesis that low-carbon 
striving (personal goals to reduce carbon footprint at the household level) can predict 
a wide range of diverse low-carbon behaviours (e.g., energy saving). They found the 
construct is associated with environmental identity and beliefs in anthropogenic 
climate change and stated that the Low-carbon Readiness Index they developed can 
be used to monitor willingness to adopt low-carbon lifestyles and evaluate programs 
and policies attempting to promote cultural change accordingly. 

Well-being 

Finally, and almost surprisingly, the dimension least considered in the literature 
concerns well-being in relation to changes in the energy system, here interpreted as 
life quality, livelihood, or stress. Examples of this kind of researches are represented 
by the paper by Phelan and Jacobs (2016), showing how social and environmental 
externalities and impacts of coal seam gas projects may influence the quality of life, 
resulting in lower life satisfaction and weaker economy; or the paper by Lai, Lyons, 
Kyle and Kreuter (2017) on psychological stress induced by an undesirable change of 
land use on rural communities. 

Consciousness 

Among the social-psychological determinants, consciousness has a special place both 
for guiding appraisal processes and for being continuously transformed by the 
individual and contextual changes. In this section, we thus examine it in detail. Figure 
13 shows the distribution of articles dealing with the constructs and dimensions 
belonging to what we labelled consciousness. 
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Figure 13: Different components of consciousness examined in the articles 
covered by the literature review. Numbers refer to the number of articles 

addressing each aspect 

As illustrated in Figure 13, the majority of reviewed articles analysed processes of risk 
perception and environmental concern, which involve negative appraisal of biophysical 
changes, such as climate change or technologies and infrastructures, such as fracking. 
The effects of these concerns are not univocal, however. For example, the article by 
Koirala and colleagues (2018) found environmental and climate concerns as crucial 
factors determining the willingness of local citizens to participate in community energy 
systems. On the contrary, Xiang and colleagues (2019) found that climate change risk 
perception may contribute to inaction, as its perceived intractability has a mediating 
role that hinders the intention to assume low-carbon behaviours. Further, the article 
by O’Connor and Fredericks (2018) illustrates how the perception of risks about 
fracking can be shaped by economic considerations. As many other articles dealing 
with unconventional gas development (Bec, Moyle, & McLennan 2016), the risk-
opportunity nexus associated with disruptive technologies is greatly dependent on 
context-based economic considerations. 

Awareness is another important psychosocial dimension considered by scholars, 
mostly related to the acceptance and use of low-carbon technologies. For instance, 
Chodkowska-Miszczuk, Martinat, and Cowell (2019) showed that the citizens' support 
and acceptance for biogas powerplants were determined by a high awareness of 
anaerobic digestors functioning, which was due to previous visits to the plants and 
adequate proponents’ communication activities with the community. On the individual 
level, and using the framework on technology acceptance and use (see e.g., 
Venkatesh, Thong, & Xu, 2012), Tsaur and Lin (2018) demonstrated that consumer 
lack of awareness about the perceived ease of use of building-attached photovoltaic 
systems predicts the attitude toward the technology and hinder the intention to adopt 
and use it. 

Strictly related to awareness is the knowledge dimension; Kim and colleagues (2019), 
for example, show that local exposure to air pollution increases public knowledge and 
awareness of environmental problems and reduces satisfaction with the governments. 
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However, it does not determine opposition to coal-fired energy production, which was 
instead explained by education levels. 

Finally, it is worth to highlight two main processes connected with the increase in 
consciousness that has been examined in many of the studies: perception (N=13) and 
learning (N=13). Several facets of knowledge contribute to public and stakeholder 
perception of innovations, which is a specific and relevant research topic. For example, 
the study by Thomas, Pidgeon, and Roberts (2018) showed that the perception of 
carbon capture and storage applications as threatening and uncanny disruptions to 
biophysical systems might change when re-connects to concerns about the 
intermittency of renewables or improve if these industrial applications are framed as 
supporting the interdependence of nature and economy. To the same extent, Bec, 
Moyle, and McLennan (2016) observed that public perceptions of coal seam gas (CSG) 
extraction were positively influenced by the perception of economic benefits in the 
short term, but when concerns about the long-term economic development for the 
region (e.g., increasing living costs, displacement of residents) were salient, the 
overall appraisal changed into a negative evaluation. 

Learning processes are often cited to explain changes in consciousness. These 
processes have been mainly found in articles that deal with education and 
experimentation. For example, the article of Nawi and colleagues (2019) described 
the use of cooperative problem-based learning facilitated by digital technologies 
(search engines, webchat technologies) to develop low-carbon awareness among 
students about the anthropogenic causes and solutions to mitigate climate change 
and related environmental problems (e.g., water scarcity). Looking at learning as a 
social process, Sharp and Salter’s article (2017) focused on urban living labs 
(community experimenting carbon reduction at home and in small group settings) as 
reflexive experiments of low-carbon living and multi-stakeholder governance, which 
provide opportunities for social learning and empowerment leading to actual change 
in people behaviour. 

Societal and intergroup processes 
Figure 14 illustrates the societal and intergroup processes considered in the literature, 
which we categorized as comprising dimensions related to social representations (i.e., 
individual and collective meaning-making processes related to the past, present, and 
future of the communities at play), community resources (i.e., symbolic and relational 
collective resources that social actors use and rely upon to make sense of and adapt 
to situations), intergroup dynamics (i.e., the processes and outcomes that 
characterize intergroup encounters), community-technology dynamics (i.e., elements 
that characterize the interdependent relation between energy technologies and the 
communities that are implicated), and the place-technology dynamics (i.e., the ways 
the place play a significant role in people interpretation and responses to energy 
companies and technologies). 
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Figure 14: Societal and intergroup processes examined in the articles 
covered by the literature review. Numbers refer to the number of articles 

addressing each aspect 

Social representations 

Regarding the first macro-category, which we labelled as social representations, the 
majority of articles under examination were specifically devoted to inquiring or 
prompting future imaginations in the form of visions, imaginaries, aspirations, or 
scenarios. 

For example, the article by Longhurst and Chilvers (2019) documented the diversity 
of visions for energy transition produced by different societal groups – i.e., from the 
state, business, academia, civil society - and how they tend to envision transition in 
particular ways. Visions conveyed by the state, business sector, and academia were 
more associated with dominant imaginaries (large socio-technical change, incumbent 
neoliberal models, narrow problematisation), while civil society associates more with 
alternative imaginaries (emphasizing social and cultural change, equity and justice, 
environmental issues). 

The article by Levidow and Raman (2020) examined the waste policy conveyed by the 
UK government as an attempt to accommodate different and competing socio-
technical imaginaries of waste management to gain political legitimacy: the eco-
localization imaginary, which involves localization of resource flows and uses and 
institutional responsibility, and the dominant imaginary, promoted by incumbent 
interests, and coinciding with liberal techno-economic operations argued to make 
more resource-efficient the system. Consequently, political decisions shaped 
technological design and trajectories favouring the dominant imaginary and 
marginalizing and absorbing the eco-localization one. 

Finally, scenarios represent a great interest of recent empirical works, coinciding with 
articles experimenting with methods and processes of scenario development or co-
production that integrate qualitative and quantitative data. Examples are the studies 
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by Fortes, Alvarenga, Seixas, & Rodrigues (2015), which combined quantitative 
energy scenario and socio-economic storylines developed with stakeholder 
workshops, and that by Geels, McMeekin, and Pfluger (2020), which developed a 
methodological procedure to produce socio-technical scenarios integrating the multi-
level perspective, qualitative in its reconstructive nature of transition dynamics, with 
quantitative computer models. Both studies conclude that these kinds of approaches 
have the potential to guide storylines and support decision-making processes in ways 
that increase the robustness and feasibility of scenarios and, therefore, the acceptance 
and political feasibility of innovations. 

The category of shared interpretative frames can be conceived as all those constructs 
that encompass shared meanings and interpretative frames. In this category, we can 
find the constructs elaborated in the vein of social psychology and sociology starting 
from the seminal works of Moscovici (1961/1976) on social representations and of 
Goffman (1974) on frames. 

For instance, the paper by Bec, Moyle, and McLennan (2016) previously discussed 
used social representation theory to investigated public and stakeholder perceptions 
of coal seam gas extraction, while the paper by Bailey, Devine-wright and Batel (2016) 
explored the symbolic fit between social representations of a proposed high voltage 
powerline and representations of the siting place in a rural area. The authors highlight 
that opposition may arise when people perceive and represent the place as natural or 
uncontaminated, and conversely, the technology as industrial, thus demonstrating an 
unfit between meanings of place and technology. 

Regarding frames, articles often focused on how technologies, policies, and 
environmental problems are framed in public discourse and the effects of such frames 
on public opinion or discourse, as the following two examples testify. 

Stauffacher, Muggli, Scolobig, and Moser (2015) analysed the ways geothermal 
energy has been discussed in the mass media in Switzerland. The authors reveal that 
the geothermal debate was largely shaped by major events (i.e., Fukushima, 
earthquakes, political elections) and that the two dominant frames of geothermal 
energy (energy transition and risk) were emphasized by different groups: industry 
actors focused on the technology potential for the energy transition, scientists on 
information about risks. The article by Feldman and Hart (2018) examined how low-
carbon energy policies (e.g., carbon tax, fuel efficiency) are framed and how this 
might affect public opinion and support for such policies. Their study brings to light 
that framing effects are dependent on political partisanship and policy content, and 
therefore consistent with biased processes of policy content. 

Community resources 

Moving on to community resources, we found collective identification processes as the 
most recurrent and considered construct, revealing the importance researchers give 
to identity processes in the current energy transition. Belonging to this category, we 
can mention different types of collective identity examined by researchers, ranging 
from place identity, national identity, or activist identity, to name a few. Among them, 
the study by Cislak Wojcik, and Cichocka (2018) has interesting implications on the 
way populist responses may emerge following EU decarbonization policies. The 
authors studied the association between national identification and the support for 
anti-conservation policies in Poland (subsidies for the coal industry, deforestation). 
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National identification was associated with the support for anti-conservation policies 
only when a collective narcissistic component was present, namely a defensive form 
of ingroup identification based on the belief that others do not appreciate, recognize 
or value enough their ingroup. The authors suggested that collective narcissism is 
linked with an instrumental view of the natural environment, which can be exploited 
to bolster the group’s image as strong and independent, in contrast to policies 
perceived as forced upon the ingroup. 

The paper by Luke, Dueholm Rasch, Evense, and Köhne (2018), instead, focuses on 
the intersection of social identities and place identities and the way it shaped social 
responses to unconventional gas development. The study observes that identification 
with activists was often rejected by local people resisting unconventional gas 
development, viewing activists as outsiders, both socially and geographically. When 
threats to place identity emerge, individuals tried to respond primarily consistently 
with their pre-existing social identity. 

Often framed also as a sense of community or sense of belonging, cohesion has been 
another important dimension mainly examined in relation to grassroots innovations 
for sustainability or community responses to disruptive changes. This is exemplified 
in the studies by Aiken (2017) and Leonard, McCrea, Walton, and Leonard (2016). 
The first analysed community rhetoric and practice of Transition Movement, 
highlighting the way they are consensus-seeking and eliding profound antagonisms 
and differences within the movement. Contrastingly, the second analysed community 
coping in front of disruptive changes from CSG operations, demonstrating that 
community cohesion and spirit underlie both community well-being and resilience. 

Following this line of research and moving on to what we defined collective adaptation, 
this dimension is linked to the various mechanisms, processes, and outcomes denoting 
collective responses to change, such as collective agency, efficacy, resilience, 
capacities, empowerment. For example, the paper by Parkhill and colleagues (2015) 
analysed the role of shared visions as organizing principle for community-led energy 
initiatives and the difficulties in developing such shared visions for facilitating social 
action. The authors observed that community energy groups struggle to timely adapt 
and maintain the engagement of citizens, and the community resilience results fragile 
due to the group's intrinsic capacity and unexpected external events, such as changes 
in government subsidies for renewables. A further example comes from the study by 
Revell and Dinnie (2018), which analyse the Scottish policy framework officially aimed 
to empower communities by providing opportunities to gain control of local resources 
(e.g., land), to become financially sustainable, to fully participate to low-carbon 
economy and decision-making. 

Intergroup dynamics 

Moving on to factors pertaining to intergroup dynamics, power, and the way it is 
exercised by different actors in society has been largely examined. Power is studied 
as a way of resisting or imposing decisions, and thus conducing to conflict – another 
relevant dimension of the framework. To this extent, Brown and Spiegel (2017) 
studied mobilizations against opencast mining in UK and Indonesia, exploring the 
assemblage of protests and the advocacy efforts of campaigners jumping scales (e.g., 
from the local community to global investors) and responding to immediate effects of 
coal and broader relationships through which coal mining operates. Avila (2018) 
explored the geography of wind energy conflicts through an environmental justice 
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lens. The article sheds light on socially and geographically unequal transition patterns 
of large-scale wind projects to the detriment of rural/peripheral communities. 

Regarding conflict, while most of the articles deal with intergroup conflicts showing 
the sides of the barricades that involve the usual suspects (e.g., citizens vs. 
government/industry), Grubert and Skinner (2017) paper on intracommunity conflict 
represents an interesting perspective that turns the table. Their study focuses on a 
case of community division on CSG development. The authors observe that conflict 
within the community can be explained due to long periods of uncertainty about the 
project, which have led to the construction of detailed and concrete visions and 
narratives about the (economic and demographic) future of the community, to the 
extent that opposition to the project is conceived as the opposition to one’s future and 
view about what is right.  

Justice and equity issues are frequently considered by the articles included in the 
review, which range from researches on the transition to renewables, phase-out 
processes of fossil fuels, or policy measures for energy efficiency (e.g., energy 
poverty), often adopting an environmental justice lens applied at an international or 
local level. In this regard, and from a psychological perspective, justice often stems 
in the forms of perception of justice, deprivation, or loss. Regarding the transition to 
renewables, Yenneti, Day, and Golubchikov (2016) explored the spatial justice 
elements in the context of land acquisition for large-scale solar energy projects in 
India. The study sheds light on how the land acquisition was characterized by multiple 
forms of injustice (i.e., lack of recognition of land use by local people and legal rights 
to that land, lack of information, cheat of illiterate people), alienating vulnerable 
communities from their sources of livelihood. Interestingly for the Tipping+ project, 
the article by Weller (2019) examines Australian policies for a just transition in the 
context of coal-dependent areas. The article reveals that a top-down decision-making 
approach has coincided with ignoring local understandings and needs, especially 
regarding the replacement of sources of employment from a coal-based economy. 

Community-Place-Technology dynamics 
A key aspect we already mentioned several times in discussing the articles reviewed 
concerns social acceptance, which was mostly related to energy technologies. 
Examples are the articles by Brunner & Axsen (2020) on the social acceptance of 
unconventional gas development, that of Frantál (2016) on acceptance of coal mining, 
or Gormally, Whyatt, and Timmis (2016) on renewable energies. 

To facilitate community acceptance and support towards renewable energies, 
community benefits are often considered in the literature as a way to address 
distributional justice aspects, compensating (and convincing) those communities 
hosting renewable energy facilities. The dimension of community benefits 
encompasses different aspects such as the ownership of facilities or related shares, 
the provision of jobs or other services, or other forms of distributing profits to the 
community (e.g., energy at lower prices). 

For example, the article of Westrom (2020) examined community-owned renewable 
energy facilities in a Scottish island and how community benefits re-shaped local 
power relations, with the control of powerplants and local resources creating 
opportunities to transform the governance of the island toward greater community 
autonomy and legitimacy.  
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On the other hand, Chodkowska-Miszczuk, Martinat, and Cowell (2019) examined the 
way benefits provided to the community enhanced the acceptance of biogas plants 
and found that jobs offered to the local people, support to cultural events, institutions, 
or facility renovations (e.g., roads) had a significant effect shaping the relationship 
between the company, the facility and the hosting community. 

Finally, for what concerns the dynamics linking places and technologies (and their 
proponents), great attention of the academic works has been devoted to the sense of 
place. With this label, we refer to various forms and constructs of place experience 
and meaning-making processes, such as place representations, spatial imaginaries, 
and so on. In this vein, and as already mentioned, place-based representations may 
mediate the evaluation of place change, as well as climate action. In this regard, an 
example may be found in Aiken (2018), who analysed a low-carbon community project 
promoted by the broader Transition Movement exploring how the community is 
spatialized, i.e., the way space was perceived, conceived, and lived. He outlined that 
tensions in community transition result from different spatial imaginaries underlying 
interpretation and action. On the other hand, Batel and colleagues (2015) examined 
the rhetorical representation of rural landscape and the ways their essence was 
conceived as incompatible with the essence of powerlines. As it may be clear, place 
experience and social construction are profoundly interconnected with the processes 
of place-based acceptance, which concern factors such as the place-technology fit, 
territorial embeddedness or anchorage of energy projects, or company social license 
to operate. In this vein, Frantál (2016) studied the factors affecting social acceptance 
of coal mining and found that the degree of place attachment was a significant 
predictor of attitude toward coal. Beyond the social construction and experience of 
place, instead, Beauloye, Deshaies, and Gunzberger (2020) demonstrate that the 
territorial anchorage of coal mining projects, i.e., the connection companies form with 
the territory, is a crucial factor for the acceptability and social license to operate. 
Finally, Cowell (2020) longitudinal analysis on siting decisions of gas-fired powerplants 
in England and Wales suggests that the locations chosen, with a minimal disturbance 
of landscape meanings, did not generate intense place-protective action disrupting 
the consenting processes. All these results are of relevance, as they demonstrate that 
siting energy facilities in industrial spaces, compared to rural areas, would allow the 
symbolic fit of technologies and place, less disruptive land-use changes, and, 
consequently, facilitate the acceptance and support by local communities. 

 

2.3.6 Methodology and Design 
In this section, we describe the methods adopted in the articles considered for this 
review. Concerning the first categorization of methods (i.e., qualitative, mixed, and 
quantitative), a first result that immediately stands out is the broad representation of 
all three modalities (Figure 15). No modality prevails significantly on the others, and 
only minor variations can be noticed. In particular, mixed methods or research designs 
are slightly preferred over entirely quantitative or qualitative methods or research 
designs. 
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Figure 15: Different methods adopted in the articles covered by the 
literature review. Numbers refer to the number of articles adopting a 

specific method 

Specifically, mixed methods often regard (single or multiple) case studies at different 
scales. They range from deepening small local communities (e.g., De Vingo, 
Vandewiele, Casazza & Lega, 2019) to examining entire countries (e.g., Baker, 2015). 
Mixed methods also include: forms of methodological pluralism, that is, the combined 
and integrated use of multiple methods to gather data and acquire information about 
a case study (e.g., Bodenhamer, 2016); media analyses, especially traditional media 
(e.g., newspapers) (e.g., Stauffacher, Muggli, Scolobig & Moser, 2015), but also 
digital media (e.g., social networks) (e.g., Hobbs, Della Bosca, Schlosberg & Sun, 
2020); content analysis, both with qualitative and lexical-metric techniques (e.g., Mix 
& Waldo, 2015 and Vögele, Kunz, Rübbelke & Stahlke, 2018, respectively). Other 
forms of mixed methods, such as qualitative comparative analysis (e.g., Kannermann, 
2018) and spatial analysis (e.g., Greenberg, 2017), are much less adopted. Figure 16 
summarises those results. 
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Figure 16: Different typologies of mixed methods adopted in the articles 
covered by the literature review. Numbers refer to the number of articles 

adopting a specific mixed method 

 

As shown in Figure 17, quantitative methods predominantly include surveys, which 
are composed of ad-hoc questions or, on the contrary, pre-existing scales (e.g., Joffe 
& Smith, 2016 and Grubert & Skinner, 2017, respectively). Very few articles use 
experiments (e.g., Babakhani, Lee & Dolnicar, 2020) or, even less, network analysis 
(e.g., Hartwig, Kobashi, Okura & Tkach-Kawasaki, 2015). 

 

 

Figure 17: Different typologies of quantitative methods adopted in the 
articles covered by the literature review. Numbers refer to the number of 

articles adopting a specific quantitative method 

Finally, qualitative methods mainly concern ethnographic approaches (e.g., Shin, 
2017). Discourse analysis is frequently adopted too (e.g., Genus & Theobald, 2016). 
Qualitative methods also include biographical methods, such as diaries (e.g., Standal, 
Talevi & Westskog, 2020) or storytelling (e.g., Smith et al., 2017). Other forms of 
qualitative methods, such as historical analysis (e.g., Burrell, 2017), 
phenomenological analysis (e.g., Askland & Bunn, 2018), thematic analysis (e.g., 



 

Page | 49  www.tipping-plus.eu 

Olson-Hazboun, 2018), visual methods (e.g., Butler, Parkhill & Pidgeon, 2016) and 
affective image analysis (e.g., Böhm, Doran & Pfister, 2018), are much less adopted. 
Figure 18 summarises those results. 

 

Figure 18: Different typologies of qualitative methods adopted in the 
articles covered by the literature review. Numbers refer to the number of 

articles adopting a specific qualitative method 

Similar considerations can be made concerning the second categorization used to 
organise the results on methods emerging from the literature review: participative vs. 
mediated approaches. No modality prevails significantly on the others, and only minor 
variations can be noticed. In particular, participative methods or research designs are 
slightly preferred over mediated research designs (Figure 19). 

 

Figure 19: Different methods adopted in the articles covered by the 
literature review. Numbers refer to the number of articles adopting a 

specific method 

As shown in Figure 20, participative methods predominantly include interviews, which 
are in-depth (e.g., Parkhill et al., 2015) or, on the contrary, semi-structured (e.g., 
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Van Veelen, 2020). Other studies adopted focus groups (e.g., Batel et al., 2015) or 
workshops (e.g., Campos, Marín-González, Luz, Barroso & Oliveira, 2019). Very few 
articles use participant observation (e.g., Leciejewski & Perkins, 2015) or, even less, 
participatory back-casting (e.g., Keough & Ghitter, 2020), action research (e.g., Snell, 
2018), community-based approach (e.g., Stewart, Anda & Harper, 2019) and decision 
theatre (e.g., Hall, Mazur, Hardy, Workman, & Powell, 2020). 

 

Figure 20: Different typologies of participative methods adopted in the 
articles covered by the literature review. Numbers refer to the number of 

articles adopting a specific participative method 

 

 

Figure 21: Different typologies of mediated methods adopted in the articles 
covered by the literature review. Numbers refer to the number of articles 

adopting a specific mediated method 

Finally, mediated methods mainly concern secondary documents (see Figure 21). 
They range from archival data (e.g., Brown & Spiegel, 2017), desk research (e.g., 
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Herberg, Haas, Oppold & von Schneidemesser, 2020), and official sources (e.g., 
Aiken, 2018). Forms of modelling are also adopted, such as simulations (e.g., Barazza 
& Strachan, 2020). Contrarily, qualitative databases are much less used (e.g., 
Westman & Broto, 2018). 

2.3.7 Limitations and Critical elements 
Limitations and critical elements with relation to the grid and coding phase concerned 
mainly three facets: disciplines, types of change, and measured outcomes.  

As far as disciplines are concerned, the identification of categories among the different 
disciplinary backgrounds of authors and of disciplinary frames from which research 
was conducted was certainly a criticality. Although the coding did not allow to identify 
or quantify the collaborations between single disciplines, it can be affirmed by looking 
at the dataset that along with Psychology (Social and Environmental), most of the 
disciplines related to the Social Sciences or Humanities are represented in the dataset, 
including Anthropology, Communication and Journalism, Economics, Education, 
Gender Studies, History, Human Geography, Management, Pedagogy, Philosophy, 
Political Science (policy and planning), Sociology, Statistics, Tourism. To a lesser 
extent, articles written by single and/or in collaboration with different disciplines from 
the “hard sciences”, such as Engineering, Science & Technology, Ecology and 
Chemistry, were also selected. By acknowledging the critical aspects of the disciplinary 
dimension, a wider debate/discourse comes to light which concerns the multi- and 
inter-disciplinary approaches, particularly when regarding sustainability and 
environmental issues, and when facing wicked problems or complex issues (see, for 
instance, Zaman & Goschin, 2010; Rasmussen & Arler, 2010; Lam, Walker, & Hills, 
2014). As a matter of fact, many articles coming from the Environmental and 
Sustainability sciences – both considered to be multi- and inter-disciplinary 
approaches - were also identified in this review. In summary, while the difficulty in 
clearly identifying the disciplinary perspective of the studies examined is a critical 
element, it is also a confirmation that the adoption of a holistic and inter/trans-
disciplinary vision is increasingly common practice in this area of studies. This fact, 
while supporting the Tipping+ project, calls for a continuous effort of dialogue and 
integration between the different disciplinary perspectives and with the stakeholders' 
communities involved in the case studies.  

Regarding the types of changes, we chose to use the socio-technical systems model 
by Geels & Schot (2007), which identifies five possible types of transition (see 2.1.3 
and Appendix for details). Two main limitations related to this categorization mode 
could be stressed. 

First, it has been interesting to notice that the type of 
change/transformation/transition was not always problematized by the authors in the 
selected articles. As a result, we were often “forced” to choose between the sub-
categories, which could have led to an over-interpretation of the data. Indeed, as a 
result, most of the selected articles were described a hypothesising “regular” 
transition, probably because they simply assume a regular and linear path of 
transformation without however really putting it into question. 

Second, the typology of transition pathways defined by Geels & Schot (2007) has been 
chosen as a reference point due to its wide diffusion in the literature. It is certainly a 
theoretically complex, multidimensional model of proven heuristic value. However, its 
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transposition in the cases examined often seems difficult and partial. Further, in-depth 
analysis is required in order to examine if other models that include a broader 
approach to transition could grasp the type of change in a more comprehensive way. 
In this regards, closer to the background of Tipping+ are approaches that incorporate 
the biophysical and human systems (see, for instance, Holling, 2001; and Gunderson, 
2001, regarding the concept of “panarchy”) or those coming from the ecological 
anthropology and complex systems approaches (e.g., Westley et al., 2011). It will be 
definitely interesting to examine if these models would generate a more clear and 
comprehensive understanding of the typology of change described and examined in 
the literature. 

Finally, and somehow linked to the limitations described above, the attempt to identify 
clear outcomes of the study was also problematic. This category has to do with the 
impact of the research described in the articles and with the outcomes of the 
intervention examined. However, clear evidence of the outcomes is rarely present in 
the articles. Most of the study report immediate impact (e.g., a change in behaviours) 
or intended outcomes that scientific results could have on policies and thus on 
population. However, only a few of them include longitudinal research in order to 
measure the impact of processes, dynamics, and interventions as subjects of study. 
This criticality is again a very important element to consider in approaching case 
studies in a participatory and critical way. 

Some of these limitations may, of course, be due to the method chosen to code 
articles. In the case of disciplines and outcomes, limitations were related to the 
bottom-up approach (open categories) and the difficulty that this approach may bring 
when categorizing afterwards the gathered data. As for the types of change, on the 
contrary, the necessary choice of top-down categorization was not capable of grasping 
all the types and shades of transitions (in the case of the articles in which transitions 
were actually explained). However, we think that the difficulties we found concerning 
defining disciplines, change, and outcomes represent deeper and more relevant issues 
to be addressed.  
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3 Advancing the state of the art of 
tipping points in Environmental 
and Social Psychology and 
Anthropology for the assessment 
and support of low-carbon clean 
energy transitions in CCIRs 

The aim of this section is to synthesise the outcomes of the systematic review and to 
interpret them on the basis of relevant literature in environmental, social, and cultural 
psychology. The goals of this section are thus: 

- to suggest how the list of indicators emerging from the literature review can be used 
in the analysis of case studies by Tipping+ consortium members;  

- to describe key processes which act at individual, interpersonal-group, and socio-
cultural levels, and which regulate the dynamic relationships among the indicators; 

- to provide a comprehensive and dynamic model of tipping point informed by cultural 
and social-psychological approaches. The model describes the dynamic interplay of 
indicators and processes that provide stability and change to the system, and that 
could be examined in order to identify Tipping points and understand their 
phenomenological reality. 

3.1 Analytical framework for future 
research and policy interventions 

The literature examined in this review barely uses the construct of tipping point to 
address the effects and reactions of individuals and communities to decarbonisation 
processes. However, related concepts are being used to describe large systemic 
changes in psychological and social processes/systems, which could then be described 
as tipping points. 

In order to advance our analysis of tipping points as moments of radical change in the 
trajectory of individuals, communities, and societies, it is thus necessary to intersect 
the outcomes of the review conducted on decarbonization with well-established 
approaches in social, environmental, and cultural psychology. Indeed, as we already 
said in the introduction, individual, communicative and cultural processes as factors 
that favour the maintenance of the status quo in a given system, or the transition 
from one state to another, have been extensively studied by social sciences. Social 
psychology, environmental psychology, political psychology, community psychology 
provide coordinates within which to build a model that synthesises and interprets the 
results of the review we described in the previous paragraphs. The proposed model, 
in particular, adopts some key assumptions of societal psychology and psychology of 
complex systems. 
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It refers to societal psychology principles as regards the overall interpretative 
framework and the epistemological perspective. We, in fact, agree with the positions 
summarised by the colleagues at the London School of Economics, who elaborated on 
the societal psychology line initially introduced by Himmelweit and Gaskell 
(Himmelweit & Gaskell, 1990):  

“Societal psychology examines social psychological phenomena in context 
and shows that there are different interests at stake in any context: some 
perspectives will be dominant, others are marginalised, some will gain from 
processes of change, others will not. Hence there is a politics at stake within 
any empirical field. Societal psychology explores the contexts which 
promote or inhibit social and societal change, and can be seen as bridge 
between social and political psychology (Staerklé, 2011), with connections 
to other disciplines such as sociology, geography and social policy.” 
(Howarth et al., 2013, p. 364). 

Although some general models, in particular the Value-Belief-Norm model (Stern et 
al., 1999), have demonstrated a predictive capacity for explicating pro-environmental 
decision-making process and pro-environmental behaviours. The conducted review 
highlights the importance of situating research in order to understand how the 
multiform combinations of individual, social, and socio-ecological contextual factors 
foster radical and systemic change. Accordingly, the proposed model not only aims to 
provide an interpretative framework for operationalising change at the interpersonal 
or intergroup level, but it looks at change within a broader ecological and political 
context, including the levels of communities, organisations, institutions. Finally, it 
considers change deriving not only from deliberate movements but also as an 
emerging property of the ongoing shifts in human-environment relations across both 
time and space. 

These five keywords (change, context, emergence, time and space), and the systemic 
approach we found in the literature review exemplified by the number of case studies 
and of mixed-method and multi-level analyses, moreover, converge with the 
principles of the psychology of complex systems. This model borrows some insights 
from this approach as well, aiming to reach during the Tipping+ project further 
computational formalization. Chaos, dynamical systems, and dynamical social 
psychology (Vallacher & Nowak, 1997a, 1997b) identify a well-established – yet not 
so widely adopted – research programme that has contributed to re-examining social-
psychological phenomena from a complexity perspective. As Novak and colleagues 
note: “The explicit concern with dynamics stresses the difference between the classical 
approach to social psychology, which concentrates on analysing static phenomena, 
and the complexity approach. Furthermore, since dynamical principles characterize 
complex systems generally, the dynamical approach to investigating personal and 
interpersonal experience holds the potential for relating social psychology with related 
scientific areas” (Nowak, Winkowska-Nowak, & Brée, 2013, p. 2). The proposed model 
considers system stability and change as an emergent property, guided by principles 
of self-organization. In this sense, an organised system is not only stable but also 
resistant to change, thanks to its capability to attract the behaviour of existing and 
new elements into regular dynamics. Change depicted by tipping points should thus 
occur as a non-linear transition dynamic, when mutual influences among the elements 
are transformed and when the coherence and stability of the higher-order state are 
weakened (Wiese et al., 2010). 
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From these premises, the proposed model summarises the main elements that the 
literature identifies as pivotal to the stability of the system. Second, the model 
exemplifies some recursive mechanisms that favour the maintenance of the stability 
of cognitive and signification systems at individual and community levels. Far from 
being exhaustive, the model assumes that in order to identify tipping points, 
researchers should look at the radical transformation of both components and 
mechanisms, leaving the researcher the possibility to take an external or an internal 
perspective to identify these transformations and to follow alternative approaches to 
the very definition of the phenomenon under study. 

Although, as said, the processes treated are recursive in nature, for simplicity and 
brevity of exposure, the model is presented according to a sequence of stages that 
are widely used in environmental psychology to describe reactions to environmental 
changes. The model is inspired in particular by the summaries made by Gifford on the 
psychological processes of reaction to climate change intended as a critical moment 
(Clayton et al., 2015; Gifford, 2011, 2014; Gifford et al., 2011; Swim et al., 2011) 
and by the large number of studies conducted in the environmental field and in 
particular in the field of the energy transition in the theoretical perspective provided 
by the theory of social representations (Batel, Devine-wright, & Tangeland, 2013; 
Brondi, Sarrica, Cibin, Neresini, & Contarello, 2012; Castro, 2012, 2015; Devine-
wright, 2011; Rouquette et al., 2005; Sarrica, Biddau, Brondi, Cottone, & Mazzara, 
2018; Sarrica, Brondi, Cottone, & Mazzara, 2016). 

The fundamental processes taken into consideration by the model (Figure 22) are:  

• Event awareness, i.e., processes (direct, vicarious, or mediated) through which 
we experience events taking place in the surrounding environment. These 
events can be identified from the outside (etic approach) or recognised by the 
actors involved (emic approach) as tipping events. 

• Event appraisal, i.e., the mechanisms through which change is assessed. 
Subjects always have an active role in the search for knowledge, in comparison 
with significant others, in the individual or social re-elaboration of the collected 
knowledge. All these mechanisms are partially conscious and result in an 
evaluation of the event along several dimensions (e.g., positive/negative, 
relevant/irrelevant, safe/threatening, etc.). 

• Coping appraisal, i.e., the mechanisms for evaluating the possibilities of 
response. These concern the evaluation of individual and social resources that 
can be relied on to respond adequately to the changes perceived and assessed 
in previous stages. 

• Behavioural or symbolic coping response, i.e., the mechanisms for managing 
change. These mechanisms can be conscious or not and are not necessarily 
rational and adaptive. In fact, coping responses derive not only from previous 
stages of evaluation but respond to a very large number of drivers. The 
responses can therefore guarantee the maintenance of the status quo or lead 
to a radical restructuring of the individual or social system of reference, what 
we could call a tipping point. 

These processes are modulated by social-psychological factors and barriers:  

• Social-psychological and cultural factors of vulnerability or resilience to change, 
i.e., the social-psychological mechanisms and characteristics that interact with 
awareness and appraisal processes and with social-psychological barriers, 
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determining the dynamics of the system. The number of factors that make 
individuals or communities vulnerable or resilient to change is obviously very 
large, as are the forms that vulnerability and resilience can take. In the model, 
we have therefore tried to synthesise and reorganise only the main social-
psychological dimensions that emerged from the literature review, and we have 
considered them as order parameters of the model. For each of them, it is 
possible to identify ad-hoc indicators and qualitative or quantitative measures. 
These, however, are not specified in the model for the sake of brevity and 
because they must be tailored to the different case studies and to the selected 
level of assessment. 

• Psychological barriers, i.e., social or internal mechanisms that interact with the 
processes listed in the previous points (and with external barriers), mediating 
together the final responses. 

 

 

Figure 22: Synthesis of the social-psychological model 

3.2 Relevant indicators 
Following the articulation of the model in this section, we define the key indicators of 
tipping points. If the dynamic stability of the system is an emergent property, 
indicators should include both the processes and the components of the system. A 
radical transformation in these elements could be considered as a fundamental step 
of the systemic and dynamic processes that lead to the emergence of tipping points 
at the individual level as well as at societal levels. For example, as Luke (Luke, 2017) 
shows, social identity (i.e., e component of the model) is strictly interlinked with the 
appraisal of fracking technology (i.e., one of the first steps) and with the emergence 
of anti-fracking collective actions (i.e., a typology of behavioural coping response). A 
tipping point could be thus identified either looking at the radical transformation of 
one of these elements (identity, awareness, appraisal, action) or as the overall 
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transformation of the properties of the system (i.e., social license or not) which is 
regulated by the relationships among these and other elements. 

3.2.1 Event Awareness & Event Appraisal 
The first step to consider concerns the relationship between awareness and tipping 
event, whether it is conceived as a direct or mediated relationship. This distinction 
recalls the fundamental dichotomy between empiricist and rationalist approaches on 
the one hand and culturalist approaches to the knowledge of reality. 

For empiricist and rationalist traditions, the problem of knowledge of reality is tackled, 
in extreme synthesis, by highlighting the relationship between the knowing mind and 
the objects of knowledge. The aim is, therefore, to identify the mechanisms through 
which individuals associate sensations and ideas, develop adequate cognitive skills, 
and become able to know in a more or less correct way their physical and social reality. 

On the other hand, the culturalist, socio-constructivist, and socio-constructionist 
approaches underline how symbolic systems, first of all language, act as instruments 
of mediation of thought, indissolubly affecting the mind and the individual and social 
representations of reality. In this second perspective, the fundamental point is that 
the relationship with reality cannot overlook the presence of a real or generalized 
other (Mead, 1934) that mediate different constructions of the world around us. 

Clearly, the two polarities, and the intermediate nuances that seek an epistemological 
and ontological conciliation among them, have fundamental repercussions on the way 
we deal with the awareness and appraisal of tipping events. 

An empiricist and rationalist approach will focus on perceptual and social-psychological 
processes through which the individual explores and actively gathers knowledge from 
the physical and social environment around him. Among these, the direct experience 
of the event is an evident mechanism; next to it, we can consider the vicarious 
experience, i.e., the observation of other people's behaviour as a source of 
information.  

Mechanisms to be considered in this field vary from basic processes of attention, i.e., 
orientation and selection of information, to mechanisms of social comparison. 
Although the acquisition of new knowledge does not directly determine behaviour, the 
literature in environmental psychology confirms the importance of knowledge for 
developing and supporting pro-environmental behaviours (Grobb, 1995).  

Similarly, social comparison with family, friends, and others may lead to the 
emergence of descriptive and prescriptive social norms, thus guiding not only the 
awareness of events but their appraisal in a locally meaningful system. Indeed, 
evidence shows that effective informative campaigns do not include only information 
and data but should carefully consider how to add individual and social feedbacks that, 
on the one hand, provide anchoring for the evaluation of information and on the other 
hand serve as descriptive norms (Cialdini, 2003; Griskevicius et al., 2008; Stern & 
Aronson, 1984).  

Finally, it is clear that different actors of mediation play a relevant role, like in media 
processes of agenda setting, information silencing, or in the contemporary social 
media bubbles. 

The questions that emerge in this tradition concern, for example: 
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• the ways in which individuals actively seek to develop an adequate knowledge 
of tipping event and of the transformations they determine in their 
environment; 

• the cognitive mechanisms used to recombine sensations and information; 
• the learning processes and changes in cognitive structures and behaviour; 
• the basic processes, bias, and heuristics that intervene in determining 

homeostasis of the system. 

The examined literature, due to our motivated screening and selection, identifies these 
individual processes to a lesser extent compared with other community and societal 
mechanisms. However, articles point out, for example, the effects of alternative 
framing of energy on decision-making processes (Demski, Thomas, Becker, Evensen, 
& Pidgeon, 2019), the relevance of knowledge for the change in the appraisal of 
alternative technologies, e.g., hydrogen (Hienuki et al., 2019), and even show 
experimentally the relevance of not only explicit but also implicit attitudes have in 
determining low-carbon behaviours (McGuire & Beattie, 2019). 

Within social processes, there is only enough space here to acknowledge the large 
body of reflections developed from what is commonly referred to as post-modern turn, 
for example, in cultural and narrative psychology, social representation theory and 
discursive approaches in social and political psychology. It may be sufficient to recall 
that the narrative approach (Bruner, 1990) has recently been referred to as a 
paradigm for political psychology: “We argued that narrative represents a root 
metaphor for political psychology in the sense that our political existence is 
fundamentally storied. By this, we mean not only that we make stories through basic 
processes of human cognition (Bruner, 1990), but also that we are saturated in a 
setting of stories with which we are constantly in dialogue.” (Hammack & Pilecki, 2012, 
p. 23). Among the cultural and narrative paradigms, the theory of social 
representations (SRT) proposes itself as a wide area and possible space of connection 
between discursive-ideological approaches (Van Dijk, 1995), critical perspectives 
(Batel, Castro, Devine-Wright, & Howarth, 2016; Caillaud, 2016; Markova, 2000), 
narrative approaches (László, 2001) and social framing processes (Benford & Snow, 
2000; Sarrica, 2011). Coherently with other culturalist and socio-constructivist 
approaches, SRT stresses that meanings of “objects” are not the outcome of individual 
processes but of co-construction processes that connect the “ego” with the “alter” 
(i.e., in interaction with the other in presence, or with the generalised other that is 
embedded in socio-cultural artifacts). Awareness of events is re-interpreted in this 
second perspective as a communicative effort of competition and negotiations among 
the voices that inter-act in the public sphere to determine what reality is (Bauer & 
Gaskell, 2008; Jovchelovitch & Priego-Hernandez, 2013). In this sense, SRT has been 
invoked in environmental psychology as an overarching framework to consider issues 
of time, institution, identity, power, and conflict within the environmental domain 
(Castro, 2015). 

Relevant to the understanding of tipping points is the fact that SRT is especially 
interested from its early formulation in connecting individual thinking, communication, 
and socio-cultural systems of meanings through with communities cope with 
unexpected events and radical transformations of places (Breakwell, 2001; Joffe, 
Rossetto, Solberg, & O’Connor, 2013; Sarrica, Roseti, Brondi, Cervelli, & Leone, 2016; 
Smith & Joffe, 2013). Particularly relevant for understanding the time dynamics is the 
well-known “Toblerone” model developed by Bauer and Gaskell (Bauer & Gaskell, 
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1999). In particular, what the authors call the ‘project’ dimension elongates social 
representations into past and future times. Mutual interests, goals, activities, and 
projects thus connect the self, the other members of the community and the object 
at stake not only as a reconstruction of the past but also as the capacity to foresee 
alternative futures. Precisely to acknowledge the change in this trajectory, the 
“Toblerone” model has been revisited by Brondi et al. (Brondi et al., 2012), underlining 
the role that external events can play in modifying the self-other-object relationship 
over time (Figure 23). 

 

 

Figure 23: Toblerone model revisited 

Any event could thus become a disruptive tipping event, as different actors (laypeople, 
experts, media, authorities, stakeholders, etc.) get involved in debates aimed at 
interpreting and understanding the material and symbolic consequences of changed 
environmental conditions. Any research interested in highlighting tipping events 
should thus look at the denotative and connotative meanings, i.e., what we call here 
awareness and appraisal of the event, which is established through recursive 
processes that entail encounters between diverse forms of knowledge with different 
power. As Veltri summarised: “The role of naming, although in theory available to 
everyone, is in fact restricted to certain groups within society. Scientists represent a 
powerful group that is able to introduce new descriptions of reality; they forge 
denotations from their perceived epistemic position as knowledge-seekers” (Veltri, 
2015, p. 244). These definitions are then associated with connotative meanings, in 
“the act of interpretation of new social objects that includes contextual knowledge, 
values and attitudes” (p. 246). The resulting representation is only temporarily stable 
and not necessarily accurate or scientifically correct. “That is, whether an image is 
accepted or not by a group is neither a problem of truth nor an arbitrary choice, but 
determined by the group’s experiential world and the negotiated consensus of the 
group members” (Wagner et al., 1999, p. 100). 

The cultural approaches, thus, suggest placing the right emphasis on the social 
processes of meaning making, on the denotative and connotative meanings through 
which we (as a plurality of individuals) interpret alternative realms of possibility. The 
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questions that belong to this tradition are, for example: 

• denotative and connotative meanings of a social object established through 
recursive processes of social semiosis; 

• the importance of indigenous knowledge, participatory mechanisms, dialogical 
or monological communicative encounters among different spheres of 
knowledge; 

• the role played by different actors (e.g., politicians, experts) and of different 
media (e.g., newspapers, handbooks); 

• the relevance that artefacts play as instruments of mediation as well as the 
objectification of diverse representations of reality; 

• the narrative form of knowledge, and the discursive and rhetorical mechanism 
that guarantees stability to the system, including the mechanism of denial, the 
decalage of information, polyphasic thinking, anchoring, and objectification 
processes. 

The systematic review conducted shows numerous evidences of the relevance that 
mediation of others in the relationships with decarbonization, as well as the projection 
in the past and in the future of community interests have in awareness and appraisal 
of change. The exploration of stakeholders’ beliefs and perceived risks and 
opportunities of decarbonization for the coal-dependent region of Silesia (Poland) 
show, for example, that low carbon policies are expected to bring uncertainties and 
negative transformations in the region (Stoll-Kleemann & O’Riordan, 2020). Energy 
justice issues, for example, are also often treated in the literature as a matter of 
competing narratives (Leciejewski & Perkins, 2015). Interesting in this regards are 
the connections with the literature on counterinsurgency that stresses the coexistence 
of hard and soft forms of “persuasive” intervention enacted by extractive companies, 
aimed to win “hearts and minds” and to “pacify” opposition, and resisted by local 
activists in the fight against land-grabbing (Dunlap, 2020; Lewin, 2019; Wiegink, 
2020). 

3.2.2 Coping appraisal and coping responses 
The second fundamental indicator to be considered concerns the mechanisms that 
come into play as a result of awareness and evaluation of events, in particular when 
the stability of individual knowledge and/or socially constructed reality is called into 
question. 

These are the processes of coping appraisal and response in the face of change. 

Coping appraisal 
Whether they are framed as individual cognitive processes, behavioural responses, 
narrative processes of interpretation and re-interpretation, in all cases, the active role 
that individuals and communities have in assessing the resources available to deal 
with novelties and therefore in moving towards a behavioural and/or symbolic 
response has to be acknowledged. 

The coping appraisal is aimed at assessing the resources available and the possibility 
of engaging in a given behaviour. In this regard, the coping appraisal includes, among 
others, the following components: 
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• access to material and symbolic resources; 
• perceived group capacity to provide mutual support, i.e., bonds and bridges, 

that the group is able to mobilise to face change; 
• perceived self and group efficacy, i.e., the perception that the enacted 

behaviour will obtain the desired results. 

As can be seen, the coping appraisal phase is strongly influenced by social and 
material resources available; in this respect, parallels could be drawn with some 
models based on the capability approach (Kleine, 2010). 

An example of the importance of coping appraisal is provided by Lai et al. (Lai, Lyons, 
Kyle, & Kreuter, 2017). In their study, the authors show that changes in the rural 
landscape can be considered veritable stressors. And that individuals continuously 
appraise relevant implications for valued resources and their coping options. As a 
result, individuals engage in eight coping strategies classified into four categories: 
problem-focused, support-based, emotion-focused, and maladaptive coping. The 
author reports the relevance of problem-focused and support-based coping strategies 
in enabling individual adaptation as opposed to other forms of maladaptive coping. 
The role of Emotion focused coping is more complex: it could be beneficial to personal 
well-being, yet in the long run, resulting in a denial mechanism with overall unhealthy 
results. 

As this research example shows, the assessment of changes and of coping options 
directly affects the coping response actually implemented. In this respect, psychology 
suggests identifying at least two fundamental forms of coping response: behavioural 
coping and symbolic coping. 

Behavioural response 
Behavioural responses include, of course, all those behaviours that can be observed 
and aimed at managing the transformations that have occurred in the surrounding 
environment in relation to tipping events. In this respect, it may be useful to specify 
some fundamental types of behavioural responses. 

The first dichotomy considers unconscious or conscious responses: 

• unconscious behavioural responses. These include the emergence of new 
behavioural responses of which we are not fully aware, in particular locally 
proven scripts or more general habits in which past behaviours play a decisive 
role (Carrus, Passafaro & Bonnes, 2008); 

• conscious behavioural responses. Whether adaptive or non-adaptive, these are 
new behaviours, acted on both an individual and community level, consciously 
aimed at managing change. 

A second distinction refers to the fundamental difference identified by environmental 
psychology between impact-oriented e intent-oriented approaches to environmental 
behaviours (Stern 2000). 

• By adopting an impact-oriented approach, the research identifies and targets 
behaviours that can make a difference to the environment. Relevant behaviours 
are thus evaluated based on the levels of positive or negative impact on the 
environment. Relevant behaviours can be enacted consciously but also below 
the level of conscience. Mobility habits, for example, have a clear impact on 
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the environment, but their change could depend on other factors than a change 
in the pro-environmental intentions (e.g., relocation). 

• By adopting an intent-oriented approach, research focuses on people’s beliefs, 
motives, values, emotions in order to understand and change the target 
behaviours. Intent-oriented approaches focus on significant behaviours, which, 
through direct action or by influencing and shaping the public arena 
“consciously seeks to minimize the negative impact of one's actions on the 
natural and built world” (Kollmuss and Agyeman 2002, 240). 

Finally, following Stern, it is possible to highlight different spheres in which 
environmentally significant behaviours take place:  

• Environmental activism, an area that connects tipping point with changes in 
individual commitment in organised political groups and with the emergence of 
social movements; 

• Nonactivist behaviour in the public sphere, ranging from more active kinds of 
environmental citizenship (e.g., petitioning on environmental issues), to 
explicit acceptance of public policies (e.g., stated approval of environmental 
regulations), to explicit non-opposition (e.g., delegation to expert decision); 

• Private-sphere behaviours, including the purchase, use, and disposal of objects 
that have an environmental impact. This set of behaviours can be assessed at 
the individual or household level and could be further detailed, especially in the 
range of energy, between saving and efficiency behaviours; 

• Corporate/institutional context behaviours, are a subset of behaviours that 
have been examined more been recently and include, for example, decisions 
made by professionals about new technologies or policies, as well as low-carbon 
behaviour at work. 

At a societal and community level, we find the same distinction between a focus on 
assessing impact or intention in the comparison suggested by Schweizer-Ries between 
different types of energy communities based on levels of technical advancement and 
consciousness (Schweizer-Ries 2008). In particular: 

• realising communities have a high level of technological advancement and 
rational use of energy, yet lacking self-awareness of the pro-environmental 
values and effects of their choices; 

• conscious communities are environmentally aware and concerned and express 
high levels of environmental values but are unable to implement sustainable 
technologies; 

• real, sustainable communities are the ones who associate technical 
advancement, saving actions, and sustainable production with environmental 
values. In these communities, we may expect energy citizenship to be fully 
realized (Devine-Wright, 2007). 

Finally, attention should be given to the recursive mechanism that is activated by 
behaviours. Indeed, far from being only the final outcome of cognitive and social 
processes, behaviours are sources of transformation and learning. For example, 
knowledge and past experience moderate the effects of perceived distributive and 
procedural fairness, trust, risk, and cost/benefit evaluation on acceptance of 
sustainable technology (Huijts, Molin, & Steg, 2012). In this sense, basic processes of 
self-perception should be considered, including self-perception, cognitive dissonance, 
learning processes, habits and past behaviours, social comparison, and development 
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of norms (e.g., Leone, Perugini, & Ercolani, 1999). 

The literature review we conducted shows that the attention of researchers has been 
directed to all these typologies of coping behaviours. The difference between intent 
and impact orientation lies behind many studies, for example, the analysis conducted 
in Finland by Salonen and colleagues. As the authors conclude: “a holistic approach 
to sustainable living starts by focusing more on conscious citizenship, which explained 
most of the variance of the data. […] What Finns already do is recycling. It has been 
automated so that it is part of Finn’s everyday routine and habits. However, the 
meaning of recycling is generally overemphasized. It is treated as the main category 
of sustainable living, even if it has rather small importance in the carbon reduction of 
households. This embodies a problem of weak sustainability: recycling waste is not 
connected adequately to the overall picture explaining the gravity” (Salonen, Siirilä, 
& Valtonen, 2018, p. 11). Looking at the collective rather than individual behaviours, 
investigation of collective movements are predominant. For example, for example, 
Leonard and colleagues (Leonard, McCrea, & Walton, 2016), in their analysis of 
responses to unconventional gas industries enacted by an Australian community, 
empirically show that high levels of community functioning (i.e., resilience action, 
efficacy, trust, participatory decision-making) predict transforming and adapting 
coping behaviours, as opposed to more passive stances (e.g., not coping, only just 
coping, resisting). Even more directly connected with the idea of tipping points, 
Baigorrotegui B. (2019) further shows how collective action (pressure, obstruction, 
and public overflow) can activate sudden and radical destabilizations of energy 
systems. 

Symbolic coping response 
Just as powerful as the behavioural responses are the symbolic coping responses. 
Unlike some models, we suggest that symbolic coping responses should not be treated 
as an obstacle to the appearance of behavioural responses or worse as a problem 
compared to due actions, but as a set of co-existing reactions that can support or 
hinder the behaviours. 

It is, in fact, fundamental to recognise that change requires the mobilisation of 
personal and social resources, which, in some cases, can be particularly onerous to 
the point of causing real psycho-physical health problems. Symbolic coping, 
reorganising, and redefining the context make it understandable and, therefore less 
threatening. Preserving identity and a sense of individual and social effectiveness, 
symbolic coping thus contributes to managing transformations by guaranteeing levels 
of well-being, commissioning, and effectiveness over time. 

Let us therefore consider forms of symbolic coping all those mechanisms of re-
evaluation and re-signification of the event. In other words, these are recursive 
processes through which the mechanisms of event awareness and appraisal are called 
into question. Once again, it is possible to dwell on intrapsychic processes and 
interaction processes through which symbolic coping develops. 

At an intrapsychic level, we can identify both mechanisms of regulation of emotions 
and more strictly cognitive mechanisms. Symbolic coping, in particular, is 
fundamental to manage emotions of anxiety, stress, threats to identity, grief. On a 
more cognitive level, it includes re-appraisal and recombination of information into 
new cognitive structures. 
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On a social level, symbolic coping is at the heart of the theory of social 
representations: “We define symbolic coping as the activity of a collectivity that 
attempts to maintain the integrity of its worldview by making sense of any new 
phenomenon. It comprises several conditions and stages: first, for symbolic coping to 
occur, the new phenomenon must be communicated as being relevant and as 
challenging the taken-for-granted or desirable way of life (i.e., what we defined event 
awareness); second, to accommodate the new phenomenon within the existing 
repertoires of social knowledge, various interpretations, images and metaphors 
emerge in media and conversations which render it intelligible; third, the various 
interpretations tend to converge towards one or a few fairly widespread 
interpretations that define some essential attributes; fourth, the interpretations may 
consolidate or give way to a more scientifically accurate understanding in the long 
run. This process can be called ‘normalization’.” (Wagner, Kronberger, & Seifert, 2002, 
p. 325). 

As for the behaviours, it is evident that also the forms of symbolic coping act through 
retroactive loops on the whole System, transforming the individual positioning, the 
sense of effectiveness, the perceived resources, and in general, the conceptual 
reference System within which the dynamics of tipping events branch out. 

Also, as regards symbolic coping processes, the examined literature provides plenty 
of examples. A likely example of a negative tipping point is provided by Kojola (Kojola, 
2019). Through an ethnographic study conducted in the Iron range mining region of 
North Minnesota, the author dwells on the role that social imaginaries linked to mining, 
connected to place-based and class identities, have in emergent authoritarian 
populism. In particular, mining-linked imagery provides powerful symbolic resources 
that motivate reactionary political movements and that fuel anger at outsiders 
disrupting their livelihoods and extractive moral economy. 

3.2.3 Structural and psychological barriers 
As said, a fundamental assumption of our model is that structures and forms of 
knowledge – similarly with other complex systems - have a certain resistance to 
change that is manifested through often unconscious mechanisms of adaptation, 
distortion, and defence thanks to which potentially disturbing or inconsistent elements 
with previous knowledge are denied, silenced, assimilated, domesticated. 

Bias and heuristics are the basic cognitive mechanisms through which the cognitive 
system guarantees stability and resource saving. Results provided by research 
conducted within the general framework of the “bounds of human rationality” proved 
to be crucial in explaining the inconsistent behaviours in the environmental field (Du 
Nann Winter & Koger 2004). These analyses, which often intersect with behavioural 
economics, stress the judgmental heuristics, reasoning biases, and automatic 
information processing that affect our capacity of operating “pure” rational choices. 

Among the best systematizations of the main psychological barriers to action are those 
elaborated by Gifford (Gifford, 2011; Gifford et al., 2011), to which we refer for further 
details. Among the barriers to be overcome, we find: 

• Limited cognition, e.g., Ancient brain, Ignorance, Environmental numbness, 
Uncertainty, Judgmental discounting, Optimism bias, Lack of perceived 
behavioural control/ self-efficacy; 
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• Ideologies, e.g., Worldviews; Suprahuman powers; Technosalvation; System 
justification; 

• Comparisons with others, e.g., Social comparison and norms; Perceived 
inequity; 

• Investments in money, time, previous behaviours, e.g., Sunk costs, 
Behavioural momentum, Conflicting values, goals, and aspirations; 

• Discredence, e.g., Mistrust, Perceived program inadequacy, Reactance, Denial; 
• Perceived risks, e.g., Functional, Physical, Financial, Social, Psychological, 

Temporal risks; 
• Limited behaviour, e.g., Tokenism, Rebound effect. 

 

To these barriers and the to the possible sets of biases they determine, a special place 
should be added to the biases connected with causal attribution processes: 

• Ascription of responsibility partially intersects with the other biases and 
determines the overall one’s own perception to be involved by and somehow 
responsible for tackling any specific event. Intertwined with intergroup biases 
as well as with self-serving biases, external attribution of responsibility is one 
of the most powerful barriers that keep individuals in their comfort zones, 
without the feeling of being responsible or involved in any action or even 
reflection. 

Looking at the articles included in the systematic review, the importance of biases is 
recognised, for example, in studies focussing on persuasion and on attitude change 
(Shamon et al., 2019), in studies interested in risk perception (Wang, Shi, Zhang, Xu, 
& Shangguan, 2019), and in studies interested in public acceptance of large 
infrastructures (Carley, Ansolabehere, & Konisky, 2019). The importance of ascription 
of responsibility is further exemplified in our review by Campos et al. (Campos, Marín-
González, Luz, Barroso, & Oliveira, 2019): drawing on the social-ecological systems 
resilience framework, the authors present the results of an action-research initiative 
implemented in Alentejo (Portugal) Among the factors that enable individual and 
collective prosumer initiatives, the authors list society's expectation for a greener wine 
production, but also the responsibility to contribute to reducing carbon emissions and 
energy costs.  

But what Moscovici called the "return of the unconscious" (Moscovici, 1993) also 
manifests itself at a societal level where multiple rationality, myths and rituals, beliefs, 
and social representations contribute to guaranteeing the stability and predictability 
of everyday life. To understand the barriers that act at this level, it is necessary to 
remember with Bruner that narrative thinking is far from the ideal of rational man and 
responds to other purposes: "Unlike the constructions generated by logical and 
scientific procedures that can be weeded out by falsification, narrative constructions 
can only achieve ’verisimilitude’. Narratives, then, are a version of reality whose 
acceptability is governed by convention and ‘narrative necessity’ rather than by 
empirical verification and logical requiredness, although ironically we have no 
compunction about calling stories true or false" (Bruner, 1991, pp. 4–5). In order to 
fulfil such a "narrative necessity", further processes could be considered as veritable 
barriers to transformation: 

• Anchoring and Objectification processes, which are at the basis of the 
elaboration of social representations, actually make the unfamiliar familiar by 
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linking novelties to previous knowledge and transforming them into images and 
concrete objects that can be easily understood. In these processes, a real 
Decalage of information is often described whenever disturbing or incompatible 
elements are simply kept apart and not included in the emerging 
representation; 

• Polyphasic thinking that is the coexistence of contradictions in common sense, 
a process that ‘is itself linked to a dynamic of change within the community’ 
(Wagner, Duveen, Verma, & Themel, 2000, p. 312) and that assures sufficient 
flexibility of representations without the need to develop new systems of 
thinking in different life contexts; 

• Recovery mechanisms, and in particular the social sharing of emotions 
(Pennebaker & Harber, 1993) is a key mechanism, which we put into place 
almost every day in informal encounters, and which acts through social 
regulation of emotions to preserve individual and social well-being facing 
change, especially when change is a disruptive and traumatic one; 

• Identity protection mechanisms, according to Joffé veritable mechanisms of 
defence such as splitting may operate even at the social level in order “to keep 
the bad away from the good in the hope that the goodwill not be invaded and 
destroyed” (…) “a core motivation in relation to risk apprehension is identity 
protection, which refers, simultaneously, to the protection of in-group and self-
identity.” (Joffe, 2003, pp. 62, 66).  

• Social silencing and denial, which may act through a conscious mechanism of 
self-censorship or through more subtle forms of denial, influencing the 
assessment and appraisal of change, as well as the perception of personal 
involvement (Bar-Tal, 2017; Cohen, 1993). 

Example of these mechanisms can be found, for example, in the very interesting 
analysis of petro-masculinity (Daggett, 2018): a concept that the author introduces 
to highlight how the use of fossil fuels and the identity processes behind these 
practices can be interpreted as a symbolically loaded reaction to the crisis of 
androcentrism and patriarchist societies coupled with the climate emergency  

In conclusion, it is important to underline once again how these that we have 
described as barriers or processes able to distort the mechanisms of assessment and 
appraisal are actually functional to good individual and social functioning. An 
epistemological challenge posed by the concept of tipping is, therefore, to understand 
when and under what conditions the cost of the persistence of these barriers becomes 
excessive compared to the psychological advantages they provide, thus favouring the 
emergence of new forms of organisation of the social-psychological system of 
reference. 

3.2.4 Constructs as Order parameters 
The construct emerging from the literature review, supplemented by others in the 
specialist literature on environmental psychology (see appendix A), can be introduced 
into the model in the form of "order parameters". This concept is taken from dynamical 
system theory and indicates a reduced set of global variables that describe the state 
of a system. To some extent, they are similar to dependent variables because they 
can be used to capture processes of a global nature at higher levels than individual 
variability (e.g., vision as a variable describing the state of the group and not of 
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individuals). Furthermore, they can be articulated on various levels, e.g., vision 
together with collective framings and memories can be understood as a component of 
a higher order parameter such as social representations. Finally, considering these 
factors as 'order parameters' allows us to grasp a fundamental quality: they not only 
describe the state of the system but, as dynamic variables, they determine its 
successive states over time, contributing together with external factors (control 
parameters) to determine its evolution over time (Vallacher & Nowak, 1997b). 

The literature review, as we saw, suggests a number of order parameters that have 
to be considered in order to examine tipping dynamics. Any classification of these 
parameters is somehow arbitrary, and it should be noted that the same low-order 
indicators could be arranged and organised differently, depending on emergent local 
dynamics in each of the case studies. However, we suggest that a general organisation 
of the order parameter -to be tested in case studies- could be the following: 

 Social-psychological determinants have been grouped in order to highlight the 
main variables studied by environmental psychology, which we also found in 
the literature review. Following Stern (Stern, 2000), but also meta-analysis 
such as the one by Bamberg and Möser (Bamberg & Möser, 2007), these 
variables can be organised from the more distal to the more proximal to 
individual behaviours. 

• Dispositional elements, such as values, beliefs, and personality, are the 
ones that guide our behaviours in a variety of contexts. They are guiding 
principles that provide stability and coherence to our responses: 
“Environmental values refer to individual and shared community or societal 
beliefs about the significance, importance, and well-being of the natural 
environment, and how the natural world should be viewed and treated by 
humans” (Reser & Bentrupperbäumer, 2005, p. 191). Studies on 
environmental conflicts like the case of the Adani mine (Jolley & Rickards, 
2020) or on social licensing (Luke, 2017), among many others, are 
exemplar of the general guiding role played by these dispositional elements. 

• Drivers provide the motivational basis for behaviour and cognition; these 
include needs and motivation to act, push and pull factors, but also more 
general tendencies, for example, to search for new information or to look for 
stability. Despite there is a relative scarcity of studies focussing on drivers in 
our review, drivers and needs could thus act as exceptional levers for change 
or as barriers to transformation, as shown, for example, by the studies 
conducted on pioneers as leverage for systemic transition (Karjalainen & 
Heinonen, 2018). 

• Well-being is a factor often cited in the examined literature on 
decarbonization. It motivates and is affected by environmental changes. It 
can again be considered as a multidimensional and multilevel construct that 
operates at individual and social levels. The studies we examined in the 
systematic review confirm that well-being is connected with capabilities and 
resilience and affects a community's possibility to react effectively and 
positively to environmental transformations (McCrea, Walton, & Leonard, 
2016). 

• Proximal determinants collect norms, attitudes, cognitive, and decision-
making processes which determine individual action or inaction in specific 
settings. Needless to say, that the evaluation of these constructs is pivotal to 
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social-psychological and environmental psychology research. Exemplar of the 
importance that multiple levels of decision-making play in decarbonization 
processes is the review and study conducted by Biresselioglu et al. 
(Biresselioglu, Demir, Demirbag Kaplan, & Solak, 2020). 

• Consciousness. Whether evaluated on a purely individual level or used as an 
index of awareness of aggregates and groups, consciousness should, in our 
opinion, be considered separately as a fundamental parameter. Under the 
multifaceted dimension of consciousness, one of the classic themes in 
psychology, we include various aspects and functions. Consciousness, in fact, 
can be conceived as a function that includes interconnected psychological 
components such as knowledge, experience, awareness, and concerns, often 
treated in the literature as environmental knowledge, awareness, concerns, 
emotions. The cognitive, declarative, and experiential components, as well 
as the affective and evaluative components, therefore, fall within the sphere 
of consciousness. Moreover, it’s a concept clearly connected with intent 
oriented approaches to pro-environmental behaviours. Finally, consciousness 
interacts with the acquisition of norms and the internalisation of values (for 
further details, refer to Sarrica et al., 2016). As we saw, consciousness has 
been identified as a central construct, for example, by Salonen et al. (2018), 
who stress the importance that conscious actions, and not just changes in 
habits, have in fostering strong sustainability. Similarly, its components (e.g., 
knowledge, awareness) are pivotal to many of the articles reviewed both as 
sources and objects of change. 

 Societal and intergroup determinants collect factors that mainly mobilise 
cultural processes and intergroup relationships, and that reflect in individual 
positionings, understanding, and practices. These include: 

• Social representations As already extensively discussed in the previous 
paragraphs, we refer to the construct of social representations to identify an 
overarching framework that brings together both the elaboration and use in 
the public arena of collective memory processes, and meaning-making 
mechanisms (i.e., discourse, framing) oriented to the present, and finally 
community projections into the future (e.g., socio-technical imaginaries, 
aspirations, foresight). From our point of view, this is a fundamental 
parameter to understand stability or change in a system in transition. 

• Community resources are fundamental in the processes of coping appraisal 
and response. We include under this parameter purely psychological 
dimensions such as social identity and aspects closer to the sense of 
community (in particular, the literature suggests examining cohesion, bonds, 
and bridges). The symbolic and material resources available within a 
community and their effectiveness should also fall within this parameter. 

• Intergroup dynamics, Power and conflict, trust, perceived justice, dominance, 
gender relationships fall within this dimension. The literature examined 
confirms the importance of all these dimensions to qualify the relationships 
between local communities and stakeholders, but also more generally in the 
physical clashes and in the competition among narratives produced by the 
groups involved in decarbonisation processes (Faruque, 2018). 

• Community-technology and Place-technology dynamics are finally presented 
as two additional parameters to be examined in order to understand the 
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social and environmental acceptance of technological innovation as well as 
industry relationships with the community. As the examined literature shows, 
the perception of benefits connected with decarbonization processes as well 
as the shared attitude towards technologies and industries is key to its social 
acceptance. Moreover, specific processes connected with the sense of place 
such as place attachment and/or the perception that a given land use fits 
with places have to be considered in order to understand social licensing 
mechanisms (Batel et al., 2015; Chodkowska-Miszczuk, Martinat, & Cowell, 
2019). 

In sum, each of the parameters here briefly described includes a number of low-level 
parameters which could further be detailed. The challenge of the next phases of 
Tipping+ is to identify measures tailored to each case study and/or to be used across 
case studies. Then, refining the understanding and modelling of the relationship 
among parameters will be fundamental to provide a comprehensive understanding of 
tipping dynamics. 



 

Page | 70  www.tipping-plus.eu 

Observed 
Tipping point Observed 

Tipping event 

4 Conclusion: Etic or Emic approaches 
to Tipping points 

Concluding, how can we identify a tipping point? The answers depend on the point of 
view we assume. Drawing a parallel with that distinction that is present in cross-
cultural and cultural studies (Pike, 1954), we can reflect on two different approaches 
to the study of tipping dynamics. 

 

 

 

Figure 24: Etic (left side) or Emic (right side) approaches to the 
relationships between culture, tipping events, and tipping points 

 

Following an etic approach, tipping dynamics are observed from the outside on the 
basis of the measurable effects of tipping events, taking into account the 
characteristics of the context. Culture, in this perspective, becomes an intervening 
variable, a contextual factor that interacts but is separated from individual and social 
processes. Tipping events would thus interact with a variety of cultures, determining 
a range of reactions from these closed systems. 

 

 

  Cognitive &          Change of cognitive 

Tipping event  Direct & Vicarious  Social-psychological         structures, 

processes’ 

   Experience   Processes          outcomes & behaviours 

 

       Individual Learning & Developmental Processes 

 

      Bounded rationality (Heuristic and Bias) 

Figure 25: Tipping point as a reaction to the experience of tipping events 

 

Methodologically, the first objective would thus be to reduce the continuity of 
contextual variations to a limited number of discrete attributes and to assess the 
outcomes of a number of tipping events in a number of contexts. According to the 
principles of cross-cultural psychology, researchers first need “to identify cultural 
regions within which cultures are more or less alike” (Triandis 1996, p. 408) using 
seemingly objective and valid typifications (see, for example, the discussion on levels 
and dimensions to define ‘regions’ in coal and carbon intensive regions). The energy 
culture framework (Stephenson et al., 2015) could be exemplar in this regard. It 
suggests identifying more or less homogeneous areas on the basis of locally enacted 
norms, practices, and materiality components.  

CULTURAL REGION 

Tipping events & Tipping points 
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Interpreted Tipping events and Tipping Point 

The second objective would be to assess the effect of technologies, political 
innovations, external shocks on the system. Following this approach, we would 
examine tipping points in a given cultural context, as the sudden change in cognitive 
structures or the appearance of a new behaviour as the outcome of a response to 
tipping events. Observed transformations in the relationship between indicators or in 
the symbolic and behavioural coping strategies would signal the appearance of tipping 
points.  

Following an emic approach, the objective would be to recognise and interpret an 
internal point of view (as in the famous motto by Geertz “interpretations of 
interpretations”), without defining tipping events or tipping points on the basis of 
external anchors, and without the ambition to reach the possibility of direct 
comparison among cultural regions. In this second perspective, the cultural region 
includes tipping events, processes, and tipping points. Indeed, any relationship with 
our environment is in itself culturally mediated, and the socio-phenomenological 
reality of tipping points is intertwined with a variety of indigenous knowledge, with 
institutional cultures, with the dialogical encounters among them, with the creation 
and use of artefacts as a way to transmit, preserve or transform locally meaningful 
practice (Valsiner, 2009). 

In this second perspective, tipping points could be evaluated as transformations in the 
shared narratives and in the situated meanings associated with practices. In a word, 
we may say that tipping points would be identified whenever they appear in the eyes 
of the observers, being re-interpretations of the past, or of the visions through which 
individuals and communities project themselves in possible or alternative places and 
times (utopia and ucronia). 

 

 

      Cultural and    Changes in 

Tipping event  Self-Other-object Communicative Processes  Practices 

   Mediated Experience (discourses, social representations, Common sense 

framing/re-framing, etc.)  and Shared 

reality 

 

      De-construction and Re-construction processes 

 

      Representational, Narrative and Rhetoric thinking 

Figure 26: Tipping point as changes in the social construction of reality 

 

In conclusion, it is possible to outline two fundamental paths in the social-
psychological reading of tipping points. 

In the first case, the identification of tipping points will be carried out "from the 
outside", as a transformation in cognitive structures, in the outcomes of social-
psychological processes, or in the enacted behaviours. The amount of significant as 
well as of relevant behaviours or the level of structural advancement of realising 
communities would be evidence of tipping points. 
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In the second case, the tipping points can only be identified “from the inside”, as 
changes in interpretations, narratives, representations, and practices that define the 
relationship linking self-other-reality. An emic approach would rather suggest that a 
transformation in consciousness (at the individual or social levels) is necessary to 
identify a tipping point from a subjective point of view, even when the actual 
behaviours are not relevant. 

Table 3: Etic and Emic approaches to tipping point 

  Looking at tipping points from the outside 

  No Yes 

Looking at 
tipping 
points 
from the 
inside 

Yes 

Conscious communities 

Significant behaviours, 
not necessarily relevant 

The consciousness of 
changes in cultural and 
social-psychological 
processes and parameters 

Sustainable communities 

Significant & Relevant 
behaviours 

Structural and conscious 
transformation of cultural and 
social-psychological processes 
and parameters 

No 

Stable Communities, 

Lack of transformation in 
behaviours, structures, or 
cultural and psychological 
responses 

Realising communities 

Relevant behaviours 

Structural transformations and 
non-conscious transformation 
of social-psychological 
processes and parameters 

 

In conclusion, and in summary, in the light of the literature review conducted so far, 
we can tentatively provide some answers to the fundamental questions to be asked 
in the study of tipping points: 

• What changed? Tipping points are a shift from one status of equilibrium 
towards another. It is thus the dynamic of the system to change. The review 
we conducted together with the insights from social-psychological and cultural 
approaches, provide a detail of the constructs and processes that are 
particularly relevant to understand changes linked with decarbonization 
processes. However, as we have described, what to look for depends on the 
internal or external perspective we take. Seen from the outside, tipping points 
will be identified by a radical and irreversible change in order parameters (e.g., 
construct such as a greater consciousness, a change in values), by the different 
outcome of social-psychological processes of awareness and appraisal (e.g., a 
transformation of the event appraisals from positive to negative), by the 
appearance of new behaviours (e.g., new habits, new significant behaviours, 
new public actions). Seen from the inside, tipping points will be characterized 
by the change in the lived and situated realities, in meanings associated with 
everyday practices, in projection of the self in the past and in the future (e.g., 
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a radical re-framing of the issues at stake, a change in the nucleus of the social 
representations, the change in shared practices, the emergence of new visions 
of the future). 

• How does it change? Here the literature examined in the systematic review 
does not particularly help us. In fact, often, the mechanisms of change are not 
studied and are mostly taken for granted, suggesting an idea of linear change. 
Rather, the broader theoretical references we have considered suggest that 
tipping points manifest as processes of radical psychological reorganization. In 
this regard, we can therefore emphasize the need to adopt a holistic and 
systemic approach in the study of learning processes that can explain the 
reorganization of constructs and dynamics. Further research is definitively 
needed to clarify the process of change. 

• Why does it change? In extreme synthesis, we could say that the system 
enters into crisis because it no longer responds to fundamental social-
psychological needs, because the cost of maintaining balance is cognitively or 
emotionally high, because other forms of balance are more convenient. For 
example: a different narrative fulfils ego-defensive needs better than the 
previous one; the mechanisms of symbolic coping can no longer cope with 
changes in reality (as in the case of the relationship between denial and climate 
change). 

• Who is the agency of change? Here, the examined literature shows that the 
attention of researchers has been directed mainly towards some actors of 
change. Certainly, norms and policies are fundamental in orienting collective 
behaviours and shared beliefs, and epistemic authorities contribute to their 
elaboration and interpretation within a society. However, in our opinion, all 
actors (human and non-human), including the self, are factors of change 
through iterative mechanisms (e.g., social confrontation, learning, self-
perception) that affect the appraisal processes and continuously modify the 
order parameters of the systems. 

• Where do changes occur? As a consequence of the previous points, and as 
the literature review shows, we can conclude that changes occur at different 
levels. Ideally speaking, changes should occur at the intra-individual, at 
interpersonal, at group, and intergroup levels. However, it is possible that a 
tipping point for the individual does not manifest also at the intergroup levels, 
or that a tipping point observed at a community level does not involve all its 
members. Studies that put positioning and identity at the forefront are 
exemplar in this regard, showing that the dynamic between individual, social, 
and place identity is crucial to understand the relationship between the different 
levels of analysis. 

• What are the effects of these changes/interventions for people living 
in CCIRs? Implications should be assessed case by case. As we underlined 
describing coping processes and psychological barriers, it is important to 
acknowledge that symbolic coping mechanisms, as well as bias and heuristics, 
fulfil basic cognitive and motivational needs. The shift from a highly demanding 
to a new and more rewarding system of thoughts could enhance psychological 
and social well-being. A disruption in social-psychological mechanisms, even 
when it activates behaviours that have a positive environmental impact, could 
be very demanding at the psychological levels. Examples are provided by the 
studies we found that shows the negative psychological impact both of the 
closure of mines and of the opening of new mines, or in studies that show 
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boomerang effects of unilateral positive framing of renewable energy 
technologies. In sum, we can conclude that any tipping point is demanding at 
the social-psychological level; to be considered positive, it should thus promote 
an enhancement of individual and social well-being while at the same time 
strengthening capacities and sustainability of both natural and social systems, 
including sense of control, interpersonal relationships, group cohesion and 
continuity, ownership with technology, mastery, and understanding of the 
surrounding world and vision for the future. 
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Figure 27: Extended version of the social-psychological model 
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Appendix 
In this annex, we provide a detailed description of the sub-categories used in the 
coding grid as regards categories 4, 5, 6, and 8, which are the more complex. The 
grid and sub-categories were applied to perform the systematic analysis of the articles 
included in the review. The final grid was developed through a recursive process that 
mixed top-down and bottom-up approach to the corpus, and after several steps of 
revision and merging. Especially as regards constructs, the list should be ideally longer 
since many of them include further fine-grained specifications that are not reported 
here for brevity. In order to make results more manageable, in the results section, 
some of the constructs here described that had very few frequencies have been further 
aggregated. As concern constructs, he descriptions provided are derived from 
definitions in the APA dictionary or from the social-psychological and environmental 
psychology literature. Where appropriate, a reference bibliography is provided; in the 
remaining cases, reference is made to the definitions present in the APA dictionary 
(2020). 

4) TIPPING EVENTS (source: Tipping+ framework internal document) 

External Shocks: Any external, indirect event that forces an activity to change or to 
stop rapidly (e.g., the Fukushima disaster that forced European reactors to off-grid, 
although nothing happened to them directly).  

Individual changes: Changes happening at the individual level (e.g., becoming a 
father) that transform life priorities and activate a chain of changes. 

Biophysical Processes: Transformation in the biosphere, physical process, 
environmental modifications, however, started, that activate a change (e.g., the 
mines were flooded, the ore runs out). 

Political Decisions: A new law, a political commitment, an international or national 
plan or regulation that is indicated in the article as causing changes (e.g., a political 
decision to close a mine; the stop to national subsidies that suddenly make 
manufacture unprofitable).  

Societal Transformations: The reported changes in society that cause a further series 
of transformations (e.g., the changes in population, unemployment rates, the rise of 
new environmental paradigms). 

5) TYPES OF CHANGE (source: Geels & Schot, 2007, p. 404) 

Avalanche change: “occurs very infrequently, but is of high intensity, of high speed, 
and simultaneously affects multiple dimensions of the environment. Avalanche change 
leads to permanent changes in the environment”. The pressure of the landscape could 
lead to a lost faith by the actors in the actual regime, giving the possibility for a niche 
to become the new regime. 

Disruptive change: “corresponds to changes that infrequently occur, develop 
gradually, but have a high-intensity effect in one dimension”. Regime actors tend to 
follow the changing landscape and to modify in this way the niche innovation policy. 

Hyperturbulence: “corresponds to environments that feature a high frequency of high-
speed change in one dimension”, typical of market environments, not for natural or 
societal landscape. 
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Regular change: “corresponds to environments that regularly experience a low 
intensity, gradual change”. With little pressure from the landscape, the regime 
reproduces itself without specific or traumatic changing events. 

Specific shock: “corresponds to environmental changes that are rapid and high in 
intensity, come rarely, and are relatively narrow in scope. A specific shock may 
dissipate and disappear after a while, returning to the baseline, or it may lead to a 
stepwise structural change”. 

6) CONSTRUCTS  

Acceptance: “A favorable attitude toward an idea, situation, person, or group. In the 
context of psychotherapy and counseling, it is the receptive, nonjudgmental attitude 
of therapists or counselors, which conveys implicit respect and regard for their clients 
as individuals.”. (APA, 2020). 

Accessibility: The ease or difficulty of recalling the representation of an object (its 
characteristics) and its evaluation in memory. 

Adaptation: “Adaptation refers to reactive responses to events caused by climate 
change. […] for non-psychologists, adaptation usually means structural changes, such 
as building seawalls, whereas, for psychologists, adaptation means the more personal 
responses such as cognitions, emotions, decision processes, and coping strategies” 
(Gifford, 2014, p. 554). 

Affordability: Degree to which an object or resource is available in the physical and 
social contest. 

Agency: In the perception of others, individuals or groups, “mind agency can be 
summarised as a character’s perceived ability for ‘doing’; the [perceived] capacity for 
self-control, morality, memory, emotion recognition, planning, communication, and 
thought.” (Stafford, MacDonald, Jayawardena, Wegner, & Broadbent, 2014, p. 
20)Moreover, “Entities capable of agency are afforded moral responsibility” whereas 
“Those denied competence, civility and agency come to be seen as sub- servient, or 
animalistic, licensing people to contain them against their will and to rob them of 
human rights.” (Waytz, Gray, Epley, & Wegner, 2010, p. 386). 

Attitude: It is a psychological tendency expressed through the evaluation of a 
particular entity with some kind of favor or disadvantage. With “psychological 
tendency,” we refer to an internal state of the person and with “evaluation” to every 
class of evaluative response, whether it is manifest or not observable, cognitive, 
affective, or behavioural. (Eagly & Chaiken, 1993). 

Awareness: “Awareness is the first stage necessary to activate psychological and 
behavioural responses; it is as a state of alert, a careful consideration of knowledge 
and experiences, the understanding of the impact of behaviours on the environment.” 
(Sarrica, Brondi, Piccolo, & Mazzara, 2016, p. 4). 

Behaviour: Manifest actions and intentions that you may have towards the object of 
attitude. “An organism’s activities in response to external or internal stimuli, including 
objectively observable activities, introspectively observable activities (see covert 
behaviour), and nonconscious processes. More restrictively, any action or function 
that can be objectively observed or measured in response to controlled stimuli. 
Historically, behaviourists contrasted objective behaviour with mental activities, which 
were considered subjective and thus unsuitable for scientific study” (APA, 2020). 
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Beliefs: Subjective probability that a given object has certain attributes (Fishbein & 
Ajzen, 1975). Beliefs about an object are formed by associating the object (action and 
event) with various characteristics, qualities, and attributes of the object itself 
(Fishbein & Ajzen, 2010). 

Cognition: Social cognition promotes an in-depth understanding of the mental 
processes that underlie the social behaviour of human beings (Fiske & Taylor, 1991). 
“Social cognition analyzes mental processes in the succession of thoughts about other 
people” (Fiske, 2004). 

Cohesion: It is the “cement” that holds group members together and maintains their 
relationships with each other (Schacter, Ellerston, McBride, & Gregory, 1951). 
Cohesion is the attraction of members to the idea of the group; a group is cohesive if 
its members identify with its characteristics and ideals (Hogg, 1992). 

Collective memory: “widely shared knowledge of past social events that may not have 
been personally experienced but are collectively constructed through communicative 
social functions” (Paez & Liu, 2009). 

Concerns: “Environmental concerns identify the negative affective dimensions, that 
is, worries associated with beliefs about environmental transformation (Schultz et al. 
2004). Environmental concerns can thus refer to “both a specific attitude directly 
determining intentions or more broadly to a general attitude or value orientation” 
(Fransson and Garling 1999, 370)” (Sarrica, Brondi, Piccolo, et al., 2016, p. 4). 

Conflict: “The occurrence of mutually antagonistic or opposing forces, including 
events, behaviours, desires, attitudes, and emotions. This general term has more 
specific meanings within different areas of psychology. In interpersonal relations, 
conflict denotes the disagreement, discord, and friction that occur when the actions 
or beliefs of one or more individuals are unacceptable to and resisted by others” (APA, 
2020). 

Decision-making: Formulation of an opinion on the possible implementation of an 
action. This process is not spontaneous in itself but involves an assessment of the 
consequences that will follow the action itself. Ideally, important decisions can and 
should be taken by an individual with the necessary skills in conditions that allow 
reflection and not be dictated by urgency. 

Dominance: A tendency to form and maintain a group-based hierarchy. Shared 
knowledge and beliefs that legitimize discrimination and endorsement of these 
ideologies. The theory views all of the familiar forms of group-based oppression (e.g., 
group-based discrimination, racism, ethnocentrism, classism, sexism) as special cases 
of this general tendency. (Sidanius, Pratto, Van Laar, & Levin, 2004). 

Efficacy: “An efficacy expectation is the conviction that one can successfully execute 
the behaviour required to produce the outcomes. Outcome and efficacy expectations 
are differentiated because individuals can believe that a particular course of action will 
produce certain outcomes, but if they entertain serious doubts about whether they 
can perform the necessary activities, such information does not influence their 
behaviour” (Bandura, 1977, p. 193). 

Emotions: Complex reaction pattern involving experiential, behavioural, and 
physiological elements, by which individual attempts to deal with a personally 
significant matter or event. The specific quality of the emotion (e.g., fear, shame) is 
determined by the specific significance of the event (APA, 2020). 
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Empowerment: “The promotion of the skills, knowledge, and confidence necessary to 
take greater control of one’s life. In psychotherapy, the process involves helping 
clients become more active in meeting their needs and fulfilling their desires and aims 
to provide them with a sense of achievement and realization of their own abilities and 
ambitions” (APA, 2020). 

Framing: “Essentially involves selection and salience. To frame is to select some 
aspects of a perceived reality and make them more salient in a communicating text, 
in such a way as to promote a particular problem definition, causal interpretation, 
moral evaluation, and/or treatment recommendation for the item described” (Entman, 
1993). Studied both at individual and social levels, framing and re-framing processes 
can be looked at as objects and outcomes of change, like in the case of social 
movements and environmental conflicts (Benford & Snow, 2000; Tabara & Miller, 
2012). 

Identity (personal, social, place): According to Turner (Turner, 1982), the concept of 
self is made up of two elements: personal identity and social identity. Personal identity 
refers to self-descriptions based on individual or idiosyncratic characteristics; social 
identity, on the other hand, denotes descriptions in terms of belonging to social 
categories and groups. Therefore, social identity is the image of oneself that derives 
from the awareness of belonging to a social group, combined with the evaluative and 
emotional components linked to that belonging. Other authors (e.g., Proshansky, 
Fabian, & Kaminoff, 1983) stressed a third facet of the self too, namely place identity, 
which refers to a person’s descriptions and features in terms of his/her belonging to 
(a) certain place(s) and location(s), either from one’s own past and/or from one’s own 
present time; place attachment (e.g., Fried, 1963) is a connected affective component 
of the person-place relation which regulates a person’s perception and behaviour 
regarding his/her place. 

Justice: “energy justice (EJ) has been focused on distributional processes like energy 
poverty, but it has developed, over the years, into more elaborate definitions 
encompassing other aspects of energy-related processes, such as the fair treatment 
of different populations, social groups, and even other species with regards to the 
negative externalities resulting from energy infrastructure siting and energy 
production” (Pellegrini-Masini, Pirni, & Maran, 2020). 

Knowledge: “Cognitive components of consciousness that include an individual's level 
of information about environmental issues, declarative and procedural knowledge, 
understanding of technological advances, etc.” (Sarrica, Brondi, Piccolo, et al., 2016, 
p. 4). 

Learning: “Learning is an integral concept that relates to energy transitions. While 
learning generally implies improvement, based on novel or accrued knowledge, it can 
be operationalized in a variety of ways, including experience curves and adaptive 
capacity. […] A somewhat different theoretical tie between energy transitions and 
learning may be found in ideas on adaptiveness, openness, and innovative capacities. 
Adaptiveness and openness of complex energy systems generally refer to the 
resilience and capacity of a system to interact with external influences.” (Araújo, 2014, 
p. 119) Further developments extend the concept of social learning to encompass the 
sustainability of social-ecological systems (J. D. Tàbara & Pahl-Wostl, 2007). 

Livelihood: Livelihood is defined as a set of activities essential to everyday life that 
are conducted over one’s life span. An individual’s livelihood involves the capacity to 
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satisfy the basic needs of themselves and their household. 

Motivations: It is one of the fundamental determinants of human behaviour as it 
regards the causes, intensity, duration, and direction of the person’s behaviour; it is 
the psychological, physiological, and cognitive agent that guides individual behaviour 
towards a goal. 

Needs: It characterizes an aspect of the motivational process. The “need theories” 
assume the existence of some basic, primary, physiological needs-oriented to the 
survival of the individual. When these needs are activated, they push people to seek 
opportunities to satisfy them; once the need is satisfied, internal balance is restored. 

Norms: Perception that the individual has about the expectations of significant others 
regarding the implementation of that behaviour (Ajzen & Fishbein, 1977) 

Ownership: “Within Community Energy literature, ownership is frequently cited as a 
defining feature of CE and is considered to be “intrinsically empowering” for 
communities” a variety of typologies exist, from cooperatives to investment funds, to 
indigenous knowledge (Wyse & Hoicka, 2019). 

Perception: “The process or result of becoming aware of objects, relationships, and 
events by means of the senses, which includes such activities as recognizing, 
observing, and discriminating. These activities enable organisms to organize and 
interpret the stimuli received into meaningful knowledge and to act in a coordinated 
manner” (APA, 2020). 

Personality: Dynamic organization, internal to the person, of psychophysiological 
systems that determine his/her adaptation to the environment (Allport, 1937) and the 
characteristic ways of behaving and thinking (Allport, 1961). 

Place attachment: A multifaceted phenomenon that identifies several aspects of 
people-place relationships, including behaviours, bonds, affect, and cognition. It is 
strictly related to place identity (Lewicka, 2011). 

Place fit: perceived fit of industrial plants, land uses, with the place. Is the ideal 
opposite of Local Unwanted Land Uses and part of the process of social licensing. 

Power: “The capacity to influence others, even when they try to resist this influence. 
Social power derives from a number of sources: control over rewards (reward power) 
and punishments or other force (coercive power); a right to require and demand 
obedience (legitimate power); others’ identification with, attraction to, or respect for 
the powerholder (referent power); others’ belief that the powerholder possesses 
superior skills and abilities (expert power); and the powerholder’s access to and use 
of informational resources (informational power)” (APA, 2020). 

Practices: “A ‘practice’ (Praktik) is a routinized type of behaviour which consists of 
several elements, interconnected to one other: forms of bodily activities, forms of 
mental activities, ‘things’ and their use, background knowledge in the form of 
understanding, know-how, states of emotion and motivational knowledge. A practice 
– a way of cooking, of consuming, of working, of investigating, of taking care of oneself 
or of others, etc. – forms, so to speak, a ‘block’ whose existence necessarily depends 
on the existence and specific interconnectedness of these elements, and which cannot 
be reduced to any one of these single elements” (Reckwitz, 2004, pp. 249–250). 
Practices thus connect with habits in their routinized and often unaware nature and to 
community and social dimensions (i.e., community of practice) in being somehow 
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coordinated and shared within a given group. 

Resilience: the ability to deal positively with traumatic events, to positively reorganize 
one’s life in the face of difficulties, to rebuild oneself while remaining sensitive to the 
positive opportunities that life offers, without alienating one’s identity. “The ability to 
maintain personal and professional well-being in the face of on-going work stress and 
adversity” (McCann et al., 2013). From a systemic and co-evolutionary holistic 
understanding of human-natural interactions, self-organization and resilience indicate 
the ability of agents systems to activate, manage, and interact in a harmonious way 
with the forces embedded in both natural and social systems (J. D. Tàbara & Pahl-
Wostl, 2007). 

Resources: includes material and psychological resources that can be mobilized (or 
people perceived they could mobilize) to cope with an event. 

Responsibility: Ascription of responsibility indicates self or group recognition and 
acceptance that for the consequences of his/her actions. That is, the belief or denial 
that one’s own actions have contributed to or could alleviate those consequences 
(Klöckner, 2019; Stern et al., 1999).  

Reward: “A lay word that is nearly synonymous with reinforcement. Sometimes it is 
used to describe the intent of someone providing a consequence for the behaviour, 
rather than the effectiveness of the consequence (as is required in the definition of 
reinforcement) in influencing the frequency or probability of occurrence of a particular 
behaviour” (APA, 2020). 

Scenario: often used as methodological tools, scenarios can be described as a 
consistent storyline that organises specific worldviews. The scenario sketches a world 
in which particular worldviews, due to some driving forces, will prevail in a given 
society or region. Sometimes a synonym for policy narratives, scenarios are Kuhnian 
exemplars, with special power and roles (de Vries & Petersen, 2009; Gasper & 
Apthorpe, 1996). 

Social representations: “Systems of knowledge, or forms of common sense, that 
human subjects draw upon in order to make sense of the world around them and to 
act towards it in meaningful ways” (Sammut, Andreouli, Gaskell, & Valsiner, 2015, p. 
1). 

Socio-technical imaginaries: “promises, visions, and expectations of future 
possibilities are embedded in the social organizations and practices of science and 
technology” entangled with social values […] collectively imagined forms of social life 
that are “almost always imbued with implicit understandings of what is good or 
desirable in the social world writ large” (Jasanoff & Kim, 2009, pp. 122–123) cit. in 
(Levenda, Richter, Miller, & Fisher, 2019, p. 182). 

Trust: Either referred to interpersonal or intergroup relationships, to trust towards 
experts, decision-makers or media, “Healthy functioning requires that we have faith 
that our needs will be met in the future; without this confidence, our trust in the world 
is damaged” (Du Nann Winter & Koger, 2004, p. 45) leading to retirement from 
constructive relationships. 

Values: Abstract goals that people take as general guiding principles of their existence 
in all its facets (Schwartz, 1992). 

Vision: A description of how the future may unfold according to an explicit, coherent, 
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and internally consistent set of assumptions about key relationships and driving 
forces. “Social-ecological systems can somehow be navigated intentionally to achieve 
certain desirable goals, targets or more broadly visions.” (D. J. Tàbara et al., 2018, p. 
121). 

Well-being: “Well-being entails satisfaction with life as a whole and with specific 
domains, such as health, economic situation, and relationships” (Prilleltensky et al., 
2015, p. 200). It can be related both to individual and social levels. A synthesis of the 
main dimensions of well-being is, for example, provided in community psychology by 
Prilleltensky, who identifies six domains of well- being: Interpersonal, Community, 
Occupational, Physical, Psychological, and Economic (I COPPE). 

8) METHODS 

QUALITATIVE 

Affective Image Analysis: “A structured method based on free associations to explore 
positive and negative connotations and affective meanings. Affective image analysis 
allows one to tap into affective meanings and to compare these meanings across 
individuals, groups, and cultures” (Böhm, Doran & Pfister. 2018, p.822). 

Biographical methods: “The systematic use of personal histories in psychological 
research and analysis. This method emphasizes the placement of the individual within 
the context of social connections, historical events, and life experiences.” (APA). 

Discourse analysis: “The study of structures that extend beyond the single sentence, 
such as conversations, narratives, or written arguments. Discourse analysis is 
particularly concerned with the ways in which a sequence of two or more sentences 
can produce meanings that are different from or additional to any found in the 
sentences considered separately.” (APA). 

Ethnographic: “The descriptive study of cultures or societies based on direct 
observation and (ideally) some degree of participation” (APA). 

Historical analysis: “Research that examines past events to understand current or 
future events.” (APA). 

Phenomenological analysis: “An approach [that] will favor observation and description 
over interpretation; it will also attempt to understand a person’s experience from the 
point of view of that person, rather than from some abstract theoretical perspective” 
(APA). 

Thematic analysis: “A qualitative research strategy for identifying, analyzing, and 
reporting identifiable patterns or themes within data.” (APA). 

QUANTITATIVE 

Experiment: “A series of observations conducted under controlled conditions to study 
a relationship with the purpose of drawing causal inferences about that relationship.” 
(APA). 

Longitudinal Network analysis: “The study of a variable or group of variables in the 
same cases or participants over a period of time, sometimes several years.” (APA), 
applied to the study of network evolution. 

Survey: “A study in which a group of participants is selected from a population and 
data about or opinions from those participants are collected, measured, and 
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analyzed.” (APA). 

MIXED 

Case study: “An in-depth investigation of a single individual, family, event, or other 
entity.” (APA). 

Correlational: “A type of study in which relationships between variables are simply 
observed without any control over the setting in which those relationships occur or 
any manipulation by the researcher.” (APA). 

Media analysis: A form of content analysis of different media landscapes (tv, social 
network, newspapers, etc.). 

QCA (Qualitative Comparative Analysis): An experimental research method of 
analyzing and comparing the behaviour of different species of nonhuman animals, 
different cultures of humans, and different age groups of humans and other animals 
so as to identify similarities and dissimilarities and obtain an understanding of a 
phenomenon of interest. (APA). 

Qualitative content analysis: “A systematic, quantitative procedure for coding the 
themes in qualitative material” (APA). 

Spatial analysis: A type of correlation analysis that focuses on the spatial distribution 
of the environment between groups and its power implication. 

PARTICIPATIVE 

Focus Group: “A small set of people, typically 8 to 12 in number, who share 
characteristics and are selected to discuss a topic of which they have personal 
experience” (APA). 

In-Depth interview: “An interview that is highly flexible in terms of the questions 
asked, the kinds of responses sought, and the ways in which the answers are 
evaluated across interviewers or across interviewees” (APA). 

Participant observations: A type of data collecting that involves the researchers into 
the group under analysis. 

Participatory backcasting: An approach that focuses on the collective building of future 
scenarios. 

Semi-structured interview: “A type of interview that is designed to cover certain 
specific areas but at the same time to give the interviewer the chance to steer the 
dialogue into side channels and ask questions on points that need to be clarified.” 
(APA). 

MEDIATED 

Modeling: A reorganizing of empirical data to gain insight towards a new theoretical 
model. 

Qualitative database: “The approach involves compiling a large set of records 
containing information about a set of predefined dimensions.” (Westman & Broto 
2018, p.724). 

Secondary documents: The use of already existing data, based on previous research, 
to gain insight on a topic. 

 


