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EXTENDED SUMMARY 
The present deliverable document reports the findings of 3-years of research activities conducted within the WP4 
of the EU-H2020 project ECHOES. The major aim of WP4 in the ECHOES project has been to investigate and 
understand the main psychological mechanisms explaining the interplay between individual and collective factors 
at the basis of energy choices in daily life contexts, by making use of an overarching theorethical perspective that 
refers to the social identity process elaborated within the disciplinary field of social psychology for the study of 
human social cognition. 

Following this line of research, the individual and social determinants of environmentally friendly human actions are 
increasingly in the focus of environmental and social psychological investigation, in various behavioural domains, 
including energy-related choices. Although disciplines like psychology, sociology and economics have extensively 
studied the mechanisms driving human energy choices, there is still a gap between psychological factors identified 
in earlier studies and people’s observed and actual behaviours in the energy domain. Preliminary knowledge, 
extensive literature reviews, comprehensive meta-analyses, and empirical field studies conducted throughout the 
WP4 of ECHOES suggests that this gap could be explained by psychological factors at two levels: a) individual 
level predictors; b) group membership and social identity processes.  

The main activities of WP4 were carried out under three main tasks, which will be addressed in the present report:  

- Task 4.1: Knowledge transfer to the energy domain; 

- Task 4.2: Assessing individual and group determinants through psychological experiments; 

- Task 4.3: Individual factors in the ECHOES survey effort. 

 

To reflect the three different tasks of the ECHOES WP4, this report will be articulated into three main 
sections:  

• A brief resume of the literature review and meta-analyses conducted in the earlier phases of ECHOES 
WP4, which focused on the links between identity factors (namely, social and environmental identity, 
connectedness to nature, place identity and attachment) and individual-level factors (namely attitudes, 
intentions, values, awareness, emotions) on the one hand, and general pro-environmental behaviours and 
energy-saving behaviours, respectively, on the other hand. 

• A report on the role of psychological factors in everyday energy choices and lifestyles, as assessed 
through the ECHOES multinational survey 

• A report on the collective and individual factors affecting energy choices, as assessed through a series of 
psychological experiments conducted using the overarching theoretical model of the social identity theory.  

 

Literature Review and Meta-Analyses 

The literature review revealed that while there is a considerable amount of valid psychological and behavioural 
research dealing with the technologies and problem areas on which the ECHOES project focuses (i.e., energy 
consumption in buildings, electric mobility, and the use of smart technology), in some cases the available empirical 
evidence is still too limited or not robust enough to draw firm conclusions regarding the impact of specific factors. 
For example, research on socio-demographic correlates and situational constraints and facilitators of electric 
mobility – which include for instance household income and the implementation of policy measures such as 
subsidies and toll waivers – offers a large number of mixed findings. We therefore propose that more data needs 
to be collected for the majority of the variables reviewed here, and the totality of available evidence should then be 
aggregated using meta-analytic means. Our Deliverable D4.1 is one step in the direction of aggregating and 
evaluating available evidence in a systematic, quantitative manner. 

The current state of research in the area of energy-related decision-making and behaviour, as illustrated in previous 
ECHOES deliverable and briefely summarized in the following sections of this document, should nevertheless not 
come as a surprise, in particular in view of the fact that the introduction of the technologies investigated here is 
mostly of a fairly recent date. Nor is it specific to the subject area under investigation: in most empirical sciences 
and probably in all social sciences, progress can only be made by accumulating and subsequently aggregating 
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evidence, which can be a lengthy process. That said, existing literature offers many informative findings. As part of 
Deliverable D3.1, we pointed out and discussed the potential importance of additional factors that were not included 
in standard behaviour models, namely social identity and related variables and emotions. Empirical research 
making use of these newer factors has been somewhat limited in the domain of energy-related decisions, despite 
their recognized importance in many other areas of environmentally relevant behaviour. Our deliverable D4.1 
summarized and assessed much of the relevant research though a quantitative meta-analytical approach. In 
addition, new findings on the role of social identity and emotions generated by empricial field studies and 
experiments within the ECHOES project are described more extensively in the next sections of this deliverable. 

The Meta-analysis on social and personal identity variables predicting general pro-environmental action 
was conducted to evaluate the policy potential of identity processes as drivers of pro-environmental action. We 
focused specifically on social identity, environmental identity, connectedness to nature, place identity and on their 
links to pro-environmental behaviours and intentions. We conducted a series of eight meta-analyses, drawing on 
data from 125 independent samples with 58,207 participants. Using quantitative meta-analytical methods, we 
conclude that most of the studied associations between identity variables and outcome variables are positive and 
moderate in size. 

The results point to a robust positive role of environmental identity (seeing yourself as an environmentally conscious 
person) and connectedness to nature (feeling yourself being connected to nature as a larger system) in promoting 
pro-environmental behaviours and intentions. Connectedness to nature is more strongly related to pro-
environmental behaviours in female participants and in samples from individualistic countries (e.g., The United 
States, United Kingdom and The Netherlands), whereas the relations are weaker for males and less individualistic 
countries. The evidence also suggests that forming a pro-environmental social identity (constructing yourself as a 
person that belongs to a social group which is environmentally conscious) might potentially be the most powerful 
driver of a general propensity for pro-environmental action. Pro-environmental social identities might motivate 
behaviour both directly and also by making adherence to pro-environmental social norms more attractive to people 
highly identifying with the social group. However, it would be premature to draw definitive conclusions with regards 
to pro-environmental social identity, as there have been only eight primary studies focusing on this variable so far. 
Our findings confirm the substantial policy potential of all studied identity variables (with some mixed results 
observed in case of place identity). If policy can contribute to either forming or triggering the social identities, 
likelihood of pro-environmental behaviour across different domains will increase.  

The Meta-analysis on individual level psychological factors and energy saving behaviour (ESB) was 
conducted focusing on individual level factors such as attitudes, values, awareness of consequences of behaviour, 
beliefs in climate change, emotions, and intentions to adopt energy saving solutions. In particular, behavioural 
intentions were considered both as predictor and outcome of ESB, when self-reported and actual behaviour were 
not available in the primary studies considered. Our effort identifies the intention as a relevant leverage to be used 
in advertisement and policy campaigns to foster the adoption of energy saving solutions. We conducted a 
comprehensive series of five meta-analyses, drawing on data from 102 independent samples with 59.948 
participants. Using a meta-analytical approach, we conclude that most of the studied associations between 
individual-level factors and energy-saving outcome variables are positive and moderate in size, ranging from small-
moderate effects for pro-environmental values to large effects for emotions. The results of the current meta-analysis 
specifically point out a robust positive role of emotions (such as anticipated pride when reaching the goal to save 
energy) in energy saving behaviour. This relationship varies as a function of gender, being stronger among men 
than women, while the link between pro-environmental value and ESB varies as a function of age, being stronger 
among younger people. 

The relationship between attitude and behaviour is not statistically significant when actual behaviour is considered 
as outcome (e.g., actual electricity consumption measured in kWh). Moreover, a significant difference emerged 
between the effects sizes linking attitudes to either energy-saving behavioural intentions or energy-saving self-
reported behaviour, respectively: the effect size for the attitude-intention link is large, while the effect size for the 
attitude-behaviour link is moderate. Based on these results, policy makers promoting interventions or campaigns 
for the sustainable energy transition should keep in mind that changing attitudes might not be enough to change 
actual behaviour. In sum, the results of the current meta-analysis confirm the substantial associations between the 
individual-level factors investigated and ESB, but that futher relevant factors need to be taken into account when 
tailoring policies and campaigns for the transition towards more sustainable energy sources in the society at large.  
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The psychological factors in the ECHOES survey 

As reported in more detail in other ECHOES documents (e.g, Deliverable D7.1) a relevant task effort in the 
ECHOES project was dedicated to the conduction and elaboration of an international survey consisting of a 
comprehensive questionnaire on individuals’ energy related behaviours, attitudes and choices covering six main 
areas of life (Housing, Mobility, Diet, Consumption, Leisure, and Acquisition of Information). The survey was 
implemented across 31 European countries (EU-28, Norway, Turkey, and Switzerland) between August and 
December 2018, with about 600 respondents recruited in each country through a random sampling procedure, 
ensuring national representativeness for gender, age, occupation, and residence (urban/ rural), for a total sample 
of over 18,000 completed surveys. A series of WP4-based items were included in the survey, to measure 
psychological predictors of energy related choices. In particular, these WP4-based items refer to three main 
domains at the basis of energy-related choices: 

1) Identity factors;  

2) Social norms; 

3) Individual level factors.  

Because social identity and social norms are strongly interrelated and interdependent mechanisms at a social 
psychological level, we aggregateed the results of these two classes of factors into a single section. In particular, 
we assessed how identity (individually-, group-, and place-focused identity types) predicts energy intention, and 
energy policy acceptance via social and personal norms. Furthermore, this model is studied from a multi-group 
perspective, by focusing on the effects of framing energy choices on different political decision making levels as 
follows: Municipality, Country, or European Union (EU). We also focused on the effects of these framing on different 
Pro-Environmental Energy Behaviour (PEB) types: i.e., building related, mobility related, and smart technology 
related as compared to more general support of the energy transition or energy saving.  

Results reveal that, irrespective of the political reference frame (EU, Country, Municipality), and PEB type 
(buildings, mobility, smart technology), the main consistent drivers of energy policy acceptance are pro-
environmental behavioural intentions and an individually-focused environmental identity (individualistic 
perspective). Furthermore, what we think others expect from us (injunctive norms, social influence perspective), 
what we expect of ourselves (personal norms, individualistic perspective), and what we see others doing 
(descriptive norms, social influence perspective) are substantially correlated with an individually-focused 
environmental identity. Personal norms are also affected by a place-focused identity, and injunctive norms. Finally, 
a group-focused identity predicts these injunctive norms. We can thus recommend that policy acceptance can be 
promoted by making it personally relevant (cueing intention and an individually-focused identity). Furthermore, there 
is a need for policies to support consumer-driven energy choices towards pro-environmental energy behaviour from 
an individualistic, and social influence perspective. 

Furthermore, the individual-level psychological factors at the basis of energy choices assessed in the ECHOES 
survey are: 1) Economic and Social Political Ideology; 2) Emotion Regulation; 3) Consideration of Future 
Consequences; 4) Mindfulness; 5) Collective Pride; 6) Moral Anger 7) Climate change perception; 8) 
Anthropocentric climate change perception. The more conservative people are with respect to economic issues, 
the more conservative they are also about social issues, the more they supress their emotions, and the more 
mindful they report to be. Furthermore, more conservative people report to adjust their behaviour less for future 
consequences, experience less pride if other people save energy and less moral anger when other people waste 
energy. They also are more sceptical about climate change and human causes to it. A similar pattern can be 
observed for the social political orientation. People who suppress their emotions more, report to more often change 
their thinking in situations that bother them, to consider the future more in their actions, to be more mindful, to 
experience more collective pride and moral anger, but to have more doubts about the human causes of climate 
change. People who adjust their thinking more to the situation, consider the future consequences of their actions 
more, are more mindful, and feel more collective proud and moral anger. They also are less in doubt about climate 
change being a reality. Individuals’ perception about future consequences follows the same pattern as described 
for the variables before. More mindful people feel more collective pride, moral anger and perceive climate change 
as more real. Also feelings of collective pride were positively related to following variables: moral anger, climate 
change perception and anthropogenic climate change perception. Accepting climate change as real and man-made 
leads to a higher degree of moral anger if other people do not save energy. Finally, people’s climate change 
perception was significantly and positively related to anthropogenic climate change perception, showing that the 
two components are usually seen together.  



 

 7 of 116 

 

  

The social identity processes at the basis of energy choices assessed through the ECHOES psychological 
experiments 

As a final step in the ECHOES WP4 research activities, we conducted a series of empirical studies employing 
different methods (i.e., psychological experiments and correlational field studies), to investigate the role of social 
identity factors, social norms, and other social psychological variables in the decision making process leading to 
more sustainaible energy choices as part of people’s daily life behaviours. 

In particular, a series of experiments was run, using a common protocol, starting from a pilot experiment conducted 
in Germany at the University of Leipzig, which was then replicated in Germany, Italy, Turkey, Bulgaria, and Norway. 
In addition to that, a computerized experiment, focusing on the interplay of social norms and identity process in 
affecting energy choices was conducted in Spain, and a web-based correlational survey focusing on individual and 
collective predictors of sustainable energy choices was conducted among employees of a large energy provider in 
Italy. 

Taken together, the results of these empirical studies suggest the following: 

Social norms in favour of the energy transition and observability of the decision motivate people to be more 
supportive of renewable energy. We show this in the context of monetary donations to a large, well-established 
renewable energy development initiative. Social norms and decision observability might thus increase support for 
renewable energy, even at a financial cost to oneself. When exposed to pro-environmental social norms, and when 
having the perception that their actions are being monitored or are observable by others, people might decide to 
more systematically pursue renewable energy options and invest personal money to this purpose. In addition to 
that, after taking these sustainable decisions, people might experience feelings of happiness and pride, might make 
energy policy interventions more easily accepted by the public at large. 

People who are employed to a chronically strong pro-environmental and energy-sensitive working context and 
organizational culture, such as in the case of employees of the energy provider, ecological behaviour at the 
workplace and willingness to donate money for an organization that counteracts global climate change can be 
systematically linked to factors such as job satisfaction, identification with the organization, environmental identity 
and collective self-efficacy. These factors, in turn, can be directly or indirectly linked to emotional processes like 
feelings of guilt for not acting in an eco-friendly way, feelings of pride for acting in an eco-friendly way, collective 
pride, and moral anger. 

The results from an additional series of experiments showed the expected positive (yet small) effect of social identity 
salience on collective action intentions. That is, when the social self was activated, respondents were more willing 
to engage in collective action to fight climate change. Interestingly, this main effect was qualified by an interaction 
effect of identity salience and environmental identity. Especially participants with lower levels of environmental 
identity (i.e. people who are usually less interested in environmental issues) reported greater intentions to engage 
in collective action when their social identity (vs. personal identity) was salient. In other words, salient social 
identities could motivate people, who are otherwise not (or less) motivated to engage for environmental issues, to 
join in (collectively) fighting climate change. The results also showed that these effects were mediated through 
social identification (i.e. ingroup solidarity). Salient social identity increased social identification (i.e. solidarity with 
the ingroup) which in turn led to higher action intentions.  

Therefore, based on the results of the entire WP4 research, we recommend the following policy focus: 

• Strengthening personal connections to nature and pro-environmental beliefs should be a focus of 
educational policies, as it has broad-range effects on people’s receptiveness concerning pro-
environmental behaviour changes. For instance, fostering the mental connection between nature and 
people’s self (i.e., identity), might help to to support a large-scale transition to sustainable lifestyles.  

• Emotions and affective factors (such as pride for reaching “energy saving” goals) can be a relevant 
motivational driver of energy saving behaviour, particularly in cultural and societal contexts where the 
sustainable energy options become the dominant norm and one’s individual choices can be easily 
monitored by other people in the social context. The role of emotions in energy saving might be particularly 
relevant for specific social groups (for instance among men, compared to woman), while the link between 
identity and pro-environmental behaviour seems to be stronger among women than men. Thus, men might 
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be more successfully addressed by campaigns using emotional arguments, while women by campaigns 
using social identity arguments. Finally, value-driven appeals could be particularly affective in policies and 
campaigns targeting younger generations. 

• Energy policy acceptance could be fostered by strategies and campaigns that promote the individual 
identification as a person that cares for the environmental sustainability; This, in turn is linked to factors 
such as injunctive noms (what we think others expect from us), personal norms (what we expect of 
ourselves), and descriptive group norms (what we see others doing). All these aspects should thus be 
incorporated in successful energy transition interventions and campaigns, as energy policy acceptance 
could be promoted by making environmental identity issues personally relevant for the targeted public. 
Furthermore, there is a need for policies to support consumer-driven sustainable energy choices from a 
psychological perspective, rather than from an economic and technological perspective. 

• Because social norms and decision observability increase support for renewable energy even when this 
implies a personal financial cost, policy makers and other stakeholders could harness people’s propensity 
to share their pro-social and pro-environmental behaviours with others, through electronic social media 
platforms and other fora. In turn, making people’s pro-social and pro-environmental actions more visible 
could help to cultivate pro-social and pro-environmental normative perceptions in the public at large, thus 
strengthening citizens’ motivations to act in a socially and environmentally beneficial manner. 

• Work and organizational context could represent a particularly suitable arena in order to promote and 
foster individual and collective propensity towards more sustainable energy choices, by making people 
more aware, self confident and emotionally positive in relation to pro-environmental behaviours and 
sustainable energy choices in the workplace.  

• Collective or social identities can be powerful drivers of pro-environmental action intentions when people 
associate them with pro-environmental values and goals in their everyday life. Thus, policies that highlight 
the distinct collective nature of sustainable energy projects could be an effective way to promote transitions 
to more sustainable energy use in people’s daily life decisions. This may be fostered on both the level of 
face-to-face groups and with regard to broader social categories. That means, for instance, incentivizing 
local communities, neighbourhoods or private associations to engage in collaborate energy action. At the 
same time the transition to sustainable energy supply should be framed as a collective challenge on the 
country or EU level. This should be even more effective if collective projects can be defined that are 
specific for the respective collective (e.g., the nuclear phase-out in Germany) or that create intergroup 
competition (who is winning the race to the age of renewable energy, the EU, the US, or China?).  
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1 BACKGROUND OF THE EMPIRICAL WORK IN WP4 

1.1 Introduction and scope of the WP4 

Within the ECHOES project, the major goal and scope of WP4, to which the present report pertains, is the 
understanding of how energy related decision making works on the individual level, and how groups and collective 
factors might impact these decisions. Coherently with this purpose, the first activities of ECHOES WP4 have been 
to conduct two comprehensive Meta-Analyses (MA) on the psychological factors at the basis of energy-related and 
pro-environmental choices, at both an individual and collective level, based also on an extensive literature review 
that was previously conducted within ECHOES WP3. Below we report a brief summary of the results of this WP4-
related tasks, which were more extensively reported in previous ECHOES documents, where more detailed results 
of these activities can be found (e.g., ECHOES Deliverable D3.1 and ECHIOES Deliverable D4.1). 

Then, we will provide an extensive report of a series of empirical studies, conducted within the context of ECHOES 
Task 4.2 (Assessing individual and group determinants through psychological experiments) and ECHOES Task 4.3 
(Individual factors in the ECHOES survey effort), where we aimed to test the major assumptions derived from the 
extensive literature review and from the comprehensive Meta-analysis already documented in the above mentioned 
WP3 and WP4 deliverable reports. 

1.2 Key psycho-social predictors of energy-related behaviours: A literature review 

Our previously submitted Deliverable D3.1 (Biresselioglu et al., 2017) offers a detailed overview of existing research 
on modeling energy-related behaviours and decisions (see also our published paper based on this work, 
Biresselioglu et al., 2018). A more concise summary of the literature that examines the psycho-social factors 
implicated in energy-related decisions is provided here. 

The overall conclusion that can be drawn from reviewing the relevant literature is that there is a considerable 
amount of valid psychological and behavioural research dealing with the technologies and problem areas on which 
the ECHOES project focuses (i.e., energy consumption in buildings, electric mobility and the use of smart metering). 
Also, with the advent of new interdisciplinary journals dedicated to investigations in this and related domains, such 
as Energy Research & Social Science, further progress, as well as an integration of the different lines of research 
can be expected. 

However, it also needs to be noted that the available evidence is in many cases still too limited and preliminary to 
draw firm conclusions regarding the impact of specific factors. For example, research on socio-demographic 
correlates and situational constraints and facilitators of electric mobility – which include for instance household 
income (Jansson et al., 2010, 2011; Hidrue et al., 2011; Jansson, 2011; Nayum & Klöckner, 2014; Barth et al., 
2016; Mersky et al., 2016; Nayum et al., 2016; Zhang et al., 2016; She et al., 2017; White & Sintov, 2017) and the 
implementation of policy measures such as subsidies and toll waivers (Hackbarth & Madlener, 2013; Lai et al., 
2015; Bjerkan et al., 2016; Mersky et al., 2016; Zhang et al., 2016; She et al., 2017) – offers a large number of 
mixed findings. We therefore propose that more data needs to be collected for the majority of the variables reviewed 
here, and the totality of available evidence should then be aggregated using meta-analytic means (for an example 
see Dimitropoulos et al., 2013 who perform a meta-analysis of the effect an electric vehicle’s driving range has on 
people’s willingness to pay for this type of car). Our Deliverable D4.1 (Masson et al., 2017) is one step in the 
direction of aggregating and evaluating available evidence in a systematic, quantitative manner. 

The current state of research in the area of energy-related decision-making and behaviour, as illustrated in the 
previous paragraph, should nevertheless not come as a surprise, in particular in view of the fact that the introduction 
of the technologies investigated here is mostly of a fairly recent date. Nor is it specific to the subject area under 
investigation: in most empirical sciences and probably in all social sciences, progress can only be made by 
accumulating and subsequently aggregating evidence (e.g., Maniadis et al., 2014), which can be a lengthy process. 
That said, existing literature offers many informative findings, some of which we outline below. 

We organize our review around variables included in the Comprehensive Action Determination Model (CADM, 
Klöckner & Blöbaum, 2010), briefly described in the next section. Afterward, we focus on variables from this model 
as they have been studied in the context of the adoption and use of electric vehicles. In the following section, we 
do the same in the context of energy use in buildings, and similarly we present some key findings in the context of 
smart metering. 
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As part of Deliverable D3.1 (Biresselioglu et al., 2017), we pointed out and discussed the potential importance of 
additional factors that were not included in the CADM, namely social identity and related variables and emotions. 
We offer a brief discussion of these variables below. Empirical research making use of these newer factors has 
been somewhat limited in the domain of energy-related decisions, despite their recognized importance in many 
other areas of environmentally relevant behaviour (e.g. Terry et al., 1999; Carrus et al., 2008; Fielding et al., 2008; 
Kaiser et al., 2008; White et al., 2009; Ferguson & Branscombe, 2010; Harth et al., 2013; Onwezen et al., 2013; 
Masson & Fritsche, 2014; Passafaro et al., 2014; Rees et al., 2015; Bissing-Olson et al., 2016; Russell et al., 2017; 
Chatelain et al., 2018; Fritsche et al., 2018). Our deliverable D4.1 (Masson et al., 2017) summarizes much of the 
relevant research quantitatively (see also Chapters 1.2 and 1.3 below). In addition, Chapter 2 presents new findings 
on the role of social identity and emotions generated as part of the ECHOES project. 

When analyzing individual drivers of energy behaviour in general and within the three technological foci in ECHOES 
in particular, our literature review revealed a substantial number of papers from environmental and social 
psychology that build on three major action models, namely the Theory of Planned Behaviour (Ajzen, 1991), the 
Norm Activation Theory (Schwartz & Howard, 1981), and the Value-Belief-Norm Theory (Stern, 2000). Whereas 
the first model conceptualizes decisions as following a mandate of rational choice (where rationality is defined within 
the decision maker’s frame of reference, and can include non-monetary costs and benefits like the person’s utility 
derived from following social norms, see Krupka & Weber, 2013), the other two models incorporate the importance 
of value orientations and moral norms for making decisions. Put in simple terms, whereas the Theory of Planned 
Behaviour highlights the best balance of costs and benefits, the Norm Activation Theory and the Value-Belief-Norm 
Theory underline the importance of doing what feels morally right to do. 

More recently, empirical research has shown that energy-related decisions usually combine elements from both of 
the above perspectives, which means that models combining these previous approaches can be of benefit for 
creating a more comprehensive and accurate understanding of individual energy-related choices (Bamberg et al., 
2007; Bamberg & Möser, 2007; Sopha & Klöckner, 2011; Nayum & Klöckner, 2014). We therefore decided to 
structure our analysis of past research on energy-related behaviour around an influential integrative model (CADM; 
Klöckner & Blöbaum, 2010; Klöckner, 2013a), as this model incorporates most of the frequently used individual 
predictors of energy-related behaviour. This model, which is depicted in Figure 1, consists of four main groups of 
variables: rational choice variables based on the Theory of Planned Behaviour (intentions and attitudes), routine 
processes (habits), situational influences (objective constraints and perceived behavioural control), and normative 
variables taken from the Norm Activation Theory and the Value-Belief-Norm Theory (and in part reflected in the 
Theory of Planned Behaviour as well). The CADM model arranges moral and non-moral processes in a two-step 
order, indicating that moral processes might motivate the decision-making process, but are vulnerable to being 
overridden by non-moral proximal motivations (e.g., whether or not a behaviour is feasible, see e.g. Guagnano et 
al., 1995). For more details on the CADM model see Deliverable D3.1 (Biresselioglu et al., 2017), as well as 
Klöckner & Blöbaum (2010) and Klöckner (2013a). 
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Figure 1: The Comprehensive Action Determination Model (Klöckner, 2013b, p. 462). Used by permission of 
Springer. 

 

Psycho-social predictors of e-mobility  

In this section we provide a brief summary of previous research on psycho-social determinants of e-mobility. The 
section is organized around the key predictors from the CADM model, which has been presented in the previous 
section. 

Social norms  

Social norms have been shown to influence the adoption and the intention to adopt an electric vehicle (Moons & 
De Pelsmacker, 2012; Klöckner, 2014; Peters & Dutschke, 2014; Barth et al., 2016; Kaplan et al., 2016; Nayum et 
al., 2016; Schmalfuß et al., 2017; Smith et al., 2017). Consistent with CADM, the impact of social norms on the 
decision to adopt is mediated by personal norm and, in the final step, by intention in Nayum & Klöckner (2014). 

Personal norms  

Personal norms have been shown to influence the intention to adopt an electric vehicle (Klöckner, 2014; Nordlund 
et al., 2016). When modeling differences on a within-subject level, Klöckner (2014) finds that variation in personal 
norms over time explains changes in one’s intention to adopt an electric vehicle in his longitudinal study. In 
Barbarossa et al. (2015), personal norm affects attitude, which in turn influences the intention to adopt an electric 
car (see also Fornara et al., 2016 who report the same chain of influences in the context of energy-related 
investments in the home). This ordering of influences is therefore somewhat different than what is postulated in the 
CADM, although some previous studies have argued for a norm-attitude link (e.g. Kaiser, 2006; see also Terry & 
Hogg, 1996 who focus specifically on the social norm-attitude link). Partial mediation of personal norms via attitudes 
might be considered as a possible addition to CADM. 

Awareness of Consequences  

Awareness of consequences and other similar variables, such as awareness of need or perceived severity of 
environmental problems, have been shown to increase the intention to adopt an electric vehicle (Bockarjova & 
Steg, 2014). Similarly, people with higher awareness of consequences were more likely to adopt an electric car, 
rather than most types of conventional cars (Nayum et al., 2016). In line with the CADM, awareness of need has 
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been shown to be linked to personal moral obligation to adopt an electric vehicle indirectly via ascribed responsibility 
(Klöckner, 2014; also see Jansson et al., 2011; Nayum & Klöckner, 2014). 

Ascribed responsibility  

Ascribed responsibility is associated with the decision to adopt an electric vehicle (Nayum et al., 2016), as well as 
with adoption of an alternative fuel vehicle more generally (Jansson et al., 2011). Consistent with the CADM, 
ascribed responsibility has been shown to predict personal moral obligation to adopt an electric vehicle (Klöckner, 
2014) or an alternative fuel vehicle more generally (Jansson et al., 2011). 

Values  

Values are considered to be a distal, rather than a proximal predictor of behaviour (see Figure 1). Consistent with 
this view, Jansson et al. (2011) show that values predict the New Environmental Paradigm score, awareness of 
consequences and ascription of responsibility. Similarly, in Nordlund et al. (2016), self-enhancement and self-
transcendence values predict the New Environmental Paradigm score. There is, nevertheless, also some evidence 
suggesting a more immediate influence of values on behaviour. In Jansson et al. (2011), egoistic values have a 
direct effect on the adoption of an alternative fuel vehicle, and biospheric values have a direct effect on personal 
norm towards purchasing an alternative fuel vehicle (see also Fornara et al., 2016). 

New Environmental Paradigm 

Consistent with the CADM, the New Environmental Paradigm score is predicted by biospheric, altruistic and egoistic 
values (see Jansson et al., 2011; Nordlund et al., 2016). Also consistent with the CADM, the New Environmental 
Paradigm score predicts awareness of consequences (see Nayum & Klöckner, 2014) and similar variables, such 
as environmental problem awareness (Nordlund et al., 2016). As with values, New Environmental Paradigm is 
considered to be a distal predictor of behaviour. However, in Jansson et al. (2011), the New Environmental 
Paradigm score also has a direct effect on adoption of an alternative fuel vehicle. Similarly, in Nayum & Klöckner 
(2014), the New Environmental Paradigm influences the intention to adopt a fuel-efficient vehicle also relatively 
directly via its effect on attitude, besides its more indirect influence via the moral motivation cascade. 

Habits 

Jansson et al. (2010) find that car habit strength decreases the willingness to adopt an alternative fuel vehicle, i.e. 
frequent drivers are less willing to adopt. Similar findings are reported by Klöckner et al. (2013) and Nordfjærn et 
al. (2016) – frequent drivers are less likely to adopt an electric car. In Klöckner et al. (2013), this is, however, only 
true for households with a single car. For households owning more than one car, no such link between annual 
mileage and adoption exists. 

Attitudes  

Moons & De Pelsmacker (2012), Bühler et al. (2014), Barbarossa et al. (2015), Kaplan et al. (2016), Morton et al. 
(2016), and Nayum et al. (2016) report a positive link between favourable attitudes towards electric cars and 
different adoption indicators. 

Perceived Behavioural Control  

Perceived behavioural control has been shown to influence adoption and intention to adopt an electric vehicle 
(Bockarjova & Steg, 2014; Kaplan et al., 2016; Nayum et al., 2016; Schmalfuß et al., 2017) and fuel-efficient 
vehicles more generally (including electric ones, see Nayum & Klöckner, 2014). In some studies, however, no such 
link has been detected (Klöckner, 2014). Consistent with the CADM, perceived behavioural control is in part 
explained by objective constraints, such as income (Nayum & Klöckner, 2014) or purchase price (Kaplan et al., 

2016).

Contextual Factors  

Contextual factors constraining the adoption of electric (and alternative fuel and fuel-efficient) vehicles may include 
income (Jansson et al., 2010, 2011; Hidrue et al., 2011; Jansson, 2011; Nayum & Klöckner, 2014; Barth et al., 
2016; Mersky et al., 2016; Nayum et al., 2016; Zhang et al., 2016; She et al., 2017; White & Sintov, 2017), 
household size (Jansson et al., 2010, 2011; Jansson, 2011; Nayum & Klöckner, 2014; Nayum et al., 2016; She et 
al., 2017), policy measures, such as subsidies, toll waivers or bus lane access for electric cars (Hackbarth & 
Madlener, 2013; Lai et al., 2015; Bjerkan et al., 2016; Mersky et al., 2016; Zhang et al., 2016; She et al., 2017; for 
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an early review see Leurent & Windisch, 2011), as well as a number of monetary and non-monetary cost factors, 
such as high purchasing price, limited range, long charging time, and underdeveloped charging infrastructure 
(Hidrue et al., 2011; Lieven et al., 2011; Franke et al., 2012; Hackbarth & Madlener, 2013; Jensen et al., 2013; 
Schuitema et al., 2013; Bockarjova & Steg, 2014; Noppers et al., 2015; Barth et al., 2016; Hardman et al., 2016; 
Junquera et al., 2016; Kaplan et al., 2016; Skippon et al., 2016; Zhang et al., 2016; Schmalfuß et al., 2017; She et 
al., 2017; Smith et al., 2017; White & Sintov, 2017). Note that findings concerning the impact of contextual factors 
are often mixed, hence their meta-analytic aggregation can be useful. 

 

Psycho-social predictors of energy use in buildings

In this section, we briefly summarize existing research on psycho-social determinants of energy use in buildings. It 
is possible to distinguish three types of actions that influence how much and what type of energy is consumed in 
buildings: curtailment behaviour, investment behaviour and purchasing green vs. grey energy. 

Curtailment behaviour means reducing one’s energy consumption within one’s current structural setting (e.g. one’s 
home or office). This mostly includes simple actions, such as unplugging unused electric devices or cooking with 
lids on pots. Investment behaviour means investing resources (typically money, but possibly also labor) to change 
one’s current structural setting by improving its energy efficiency. This might include the purchase of energy-efficient 
electric appliances, insulating one’s house or installing solar panels. Finally, grey energy comes from non-
renewable sources, such as coal, while green energy comes from renewable sources, such as wind, water or solar 
(Clark et al., 2003). 

Social norms 

There is a growing corpus of studies showing that social norms influence energy-related behaviours in buildings. 
According to Cialdini et al. (1990), there are two types of social norms: descriptive social norms, which are 
behaviours that are common in a given situation, and injunctive social norms, which are widely shared beliefs of 
how one ought to behave in a given situation. Overall, there is considerable evidence that both injunctive norms 
and descriptive norms influence curtailment behaviours and intentions. Examples of curtailment actions that may 
be affected by social norms include turning off lights in unused rooms (Sussman & Gifford, 2012; Dwyer et al., 
2015; Bergquist & Nilsson, 2016) or switching off unused computer monitors (Bator et al., 2014). Some studies 
(Schultz et al., 2007, 2015; Nolan et al., 2008; Sudarshan, 2017) measure overall household electricity consumption 
via meter readings. Second, both injunctive norms and descriptive norms influence investment behaviours and 
intentions, such as the intention to purchase energy-efficient appliances (Yang & Zhao, 2015; Wang et al., 2017), 
the intention to install a photovoltaic system (Korcaj et al., 2015; Rai & Beck, 2015; Fornara et al., 2016; Wolske et 
al., 2017; 2018; Curtius et al., 2018; Parkins et al., 2018), installation of a solar thermal system (Welsch & Kühling, 
2009), and the intention to improve thermal insulation in one’s home (Arpan et al., 2013; Fornara et al., 2016). 
Finally, there is also evidence that social norms play a role in shaping preferences for purchasing green energy (Ek 
& Söderholm, 2008; Welsch & Kühling, 2009; but see Litvine & Wüstenhagen, 2011). 

Personal norms 

Personal norms have been shown to influence curtailment behaviours and intentions (Stern et al., 1983; van der 
Werff & Steg, 2015; Ruepert et al., 2016; Testa et al., 2016; but see Schultz et al., 2015), investment behaviours 
and intentions (Stern et al., 1983; Rai & Beck, 2015; Fornara et al., 2016; Testa et al., 2016; Wolske et al., 2017, 
2018), and the intention to use green energy (van der Werff et al., 2013a, Study 1), as well as actual decisions to 
purchase green energy (Litvine & Wüstenhagen, 2011). 

Awareness of consequences 

Awareness of consequences and other similar variables, such as environmental problem awareness, have been 
shown to increase the intention to curtail energy consumption (van der Werff & Steg, 2015), as well as actual 
curtailment behaviour in a field experiment (Asensio & Delmas, 2015). The intention to make energy-related 
investments and the probability of making actual investment decisions is also affected by awareness of 
consequences (Stern et al., 1983; Wang et al., 2017; Wolske et al., 2017). In van der Werff & Steg (2015), the 
influence of awareness of consequences on the intention to conserve energy is mediated via outcome efficacy and 
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personal norm, broadly consistent with CADM (see Figure 1). Similarly, in Wolske et al. (2017), who study interest 
in installing a photovoltaic system, awareness of consequences is linked to intention via personal norm. 

Ascribed responsibility 

In Fornara et al. (2016), ascribed responsibility predicts personal norm towards improving energy-efficiency of one’s 
home. While this is consistent with the CADM, the authors also report a direct association of ascribed responsibility 
with intention. In Ek & Söderholm (2008), ascribed responsibility exerts a direct influence on preferences for green 
electricity, controlling for social norms, New Environmental Paradigm, price and other factors. Personal norm was 
not measured. 

Values 

In the context of improving energy-efficiency of one’s home, biospheric values have been shown to predict 
environmental worldview (measured by a scale similar to NEP, see Corral-Verdugo et al., 2008). Environmental 
worldview in turn predicted awareness of consequences, which in turn predicted moral norm (see Fornara et al., 
2016). These links are thus very similar to the moral motivation cascade proposed in the CADM. Biospheric values 
have been shown to predict the intention to conserve energy (van der Werff et al., 2013b, Study 1), the intention to 
use green electricity and the willingness to pay more for it (van der Werff et al., 2013b, Study 2). In each case, 
values were linked to intention indirectly via energy-saving self-identity (Study 1) or environmental self-identity 
(Study 2). Similarly, in Ruepert et al. (2016), environmental self-identity partially mediated the link between 
biospheric values and energy conservation personal norm. In Wolske et al. (2017), who study interest in adopting 
a photovoltaic system, values predicted awareness of consequences and personal norm (which was also predicted 
by awareness of consequences). Personal norm in turn predicted interest in adoption. 

New Environmental Paradigm 

New Environmental Paradigm is considered to be a distal predictor of behaviour (see Figure 1, see also Fornara et 
al., 2016). Nevertheless, in Clark et al. (2003), the New Environmental Paradigm score is a direct predictor of 
participation in a green electricity program (controlling for demographics and for “altruism”, which captures personal 
norms, awareness of consequences and ascription of responsibility). Similarly, the New Environmental Paradigm 
score directly predicted preferences for green electricity in a hypothetical choice experiment by Ek & Söderholm 
(2008), controlling for ascribed responsibility, social norms, price, and other factors. 

Habits 

A good understanding of whether and how habits shape energy-related behaviour in buildings is important for 
designing interventions to discontinue undesirable habits and instill new, better ones. However, research on the 
role habits play in energy-related behaviour seems to be limited. There is some evidence that past behaviour 
influences energy conservation (Macey & Brown, 1983; Webb et al., 2013; Schultz et al., 2015) and investment 
behaviour (Macey & Brown, 1983; Sopha & Klöckner, 2011; Wang et al., 2017; Wolske et al., 2017). 

Attitudes 

Attitudes have been shown to influence curtailment behaviours and intentions (e.g. Macey & Brown, 1983; Ajzen 
et al., 2011; Smith et al., 2012; Dixon et al., 2015; but not in Webb et al., 2013), investment behaviours and 
intentions (Macey & Brown, 1983; Korcaj et al., 2015; Rai & Beck, 2015; Yang & Zhao, 2015; Yun & Lee, 2015; 
Fornara et al., 2016), and the intention to purchase green energy (Litvine & Wüstenhagen, 2011). 

Perceived behavioural control 

Perceived behavioural control has been shown to influence curtailment behaviours and intentions (Ajzen et al., 
2011; Smith et al., 2012; Webb et al., 2013; Dixon et al., 2015), investment behaviours and intentions (Korcaj et 
al., 2015; Rai & Beck, 2015; Yun & Lee, 2015), and intentions to purchase green energy, as well as actual purchase 
decisions (Litvine & Wüstenhagen, 2011; Alam et al., 2014). Consistent with the CADM, perceived behavioural 
control is in part explained by objective constraints and facilitating conditions, such as availability of technical 
support (Yun & Lee, 2015). 

Situational influences 

Situational influences on energy consumption may include weather conditions (Allcott, 2011; Ayres et al., 2012; 
Asensio & Delmas, 2015), square footage and construction year of one’s home (Stern et al., 1983; Allcott, 2011; 
Ayres et al., 2012), household size (Allcott, 2011; Ayres et al., 2012; Harries et al., 2013; Komatsu & Nishio, 2015), 
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energy prices (Jessoe & Rapson, 2014; Sudarshan, 2017), income (Allcott, 2011; Ayres et al., 2012; Schultz et al., 
2015), as well as automatization and other technological factors (Murtagh et al., 2015). Situational influences on 
energy-related investment intentions and behaviours may include income (Welsch & Kühling, 2009; Yao et al., 
2014; Korcaj et al., 2015; Rai & Beck, 2015; Yang & Zhao, 2015; Wang et al., 2017; Wolske et al., 2017), monetary 
costs (Korcaj et al., 2015; Wang et al., 2017), household size (Stern et al., 1983; Welsch & Kühling, 2009; Wolske 
et al., 2017), square footage of one’s home (Wolske et al., 2017), and policy interventions, such as subsidies and 
regulation (Yao et al., 2014; Yang & Zhao, 2015; Wang et al., 2017; see de la Rue du Can et al., 2014 for a thorough 
overview of different policy measures). Situational influences on preferences for green electricity may include 
income (Clark et al., 2003; Ek & Söderholm, 2008; Welsch & Kühling, 2009), monetary costs (Ek & Söderholm, 
2008; Welsch & Kühling, 2009; Litvine & Wüstenhagen, 2011; Alam et al., 2014), and household size (Clark et al., 
2003; Welsch & Kühling, 2009). Note that findings concerning the impact of situational constraints are often mixed, 
and thus aggregating previous results by meta-analytic means is important in this case. Meta-analyses of situational 
factors should take into account that their influence may be behaviour-specifc (i.e., it may not be advisable to group 
together studies on investment and curtailment behaviours, for example).  

 

Psycho-social predictors of smart energy technology

In this section, we provide a brief outline of previous psycho-social research on smart energy technology 
acceptance and use. Due to a smaller number of relevant studies, this section is structured differently than the 
previous two sections, i.e., we review relevant papers individually, rather than grouping them according to the 
variables from the CADM. 

Smart energy technology represents one of the three technological foci in the ECHOES project. The term includes 
a range of energy efficiency technologies that allow to phase in more renewable energy and to consume that energy 
more effectively through better monitoring of energy production and use and through providing households with 
detailed feedback on their energy consumption. 

Uncertainty exists regarding households’ willingness to accept smart energy technology. Van der Werff and 
colleagues (2016) discuss important findings from psychological studies aimed at understanding and promoting 
human behaviour in relation to smart energy technology. The authors highlight the role of motivational factors 
(notably values), as well as contextual factors (costs and benefits) influencing technology adoption. Consistent with 
the structuring of influences postulated in the CADM, values affect how people evaluate the costs and benefits of 
behaviours, how important they find different consequences of smart grids, and how they evaluate these 
consequences. 

A recent overview of the literature (Ellabban & Abu-Rub, 2016) reveals that the most widely used theoretical 
frameworks for understanding consumers’ smart grid acceptance include the Theory of Reasoned Action (Fishbein 
& Ajzen, 1975), the Theory of Planned Behaviour, and the Technology Acceptance Model (TAM, Davis, 1989). 

Perri & Corvello (2015) applied the Theory of Planned Behaviour to explain users’ intention to adopt smart grid 
solutions and technologies. Their results show that resistance to change (which can be broadly seen as a proxy of 
habit) was negatively correlated with attitudes towards the technology and with adoption intention. Attitudes, 
perceived behavioural control, and social norms were positive predictors of adoption intention. 

Kranz et al. (2010) used an extended TAM model to study household acceptance of smart metering technology. 
The authors added the construct of subjective control to capture consumers’ concerns about loss of control after 
installing a smart meter and the associated negative emotions. The results showed that attitude towards use was 
the most important determinant of the intention to use, while subjective control had medium indirect effect on 
intention to use, mediated through attitude. 

Toft et al. (2014) conducted an online survey in Denmark, Norway, and Switzerland investigating private consumers’ 
acceptance of smart grid technology. The TAM model was employed in the study with the addition of personal 
norm. The results showed that perceived usefulness and perceived ease of use were significant predictors of 
attitude towards smart grid technology in all three countries. Attitude was the most important predictor of smart grid 
acceptance. 

Park et al. (2014) studied perceived risk of using the techology (e.g., perceived lack of cyber security) as an 
additional factor affecting the intention to accept the smart grid, besides other factors included in the TAM model. 
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Previous studies reported that perceived risk has a negative impact on technology acceptance and intention to use 
(Wu & Wang, 2005; Lee, 2009). For this reason, Park et al. (2014) proposed the so called “RITAM” (Risk Integrated 
TAM) as a modified model reflecting the assumption that users’ perceived risk about a new technology might have 
a negative impact on the intention to use. Park et al. (2014) in fact show that the higher the perceived risk of the 
technology, the lower its perceived usefulness. 

Kranz & Picot (2011) investigated the factors influencing consumers’ intention to adopt smart meter technology, 
showing that attitude was the most influential determinant of intention. Intention was also driven by secondary 
sources’ influence (e.g. media, inspirational public figures), and by environmental concern, while perceived 
behavioural control did not have a statistically significant effect on intention. 

 

E otions and general environmental b haviour 

A review of the literature shows that the most studied emotion in relation to pro-environmental behaviour is guilt, 
followed by pride. Less attention has been paid to other emotions such as fear and anger, which also have been 
shown to play a relevant role in the formation of human judgment and habits (Lerner & Keltner, 2000; Reese & 
Jacob, 2015). Fear has been investigated in relation to the issue of nuclear energy, and it seems to play an 
interesting role in this field of research (Selimbegović et al., 2016). 

Bierhoff (2002) posits that the formation and activation of moral norms, which are frequently related to eco-friendly 
behaviour (and also to energy-related decisions, see the sections above), is likely due to the interplay of cognitive, 
emotional (e.g., guilt), as well as social factors. Guilt can be considered an emotional reaction arising from an 
internal attribution of a harmful behaviour to the self (e.g., Baumeister et al., 1994). Such an emotion represents an 
interpersonal phenomenon which is functionally linked to communal relationships among individuals. Based on this, 
we can claim that it is an important pro-social emotion as it results in a felt obligation (moral norm) to compensate 
for the caused damage (Baumeister, 1998). 

Moreover, feelings of guilt are also closely related to social norms, which have been shown to be important for 
energy-related decisions in previous research (see the sections above). In particular, Baumeister and colleagues 
indicate that a perceived mismatch between one’s own behaviour and social norms may engender guilt (Baumeister 
et al., 1994; Baumeister, 1998). 

According to Onwezen and colleagues (2013), we can categorize studies that focus on feelings of guilt and pride 
into three groups: 

First, we find studies proposing that the effects of anticipated pride and guilt on behaviour are mediated by personal 
norms (e.g., Hunecke et al., 2001; Kaiser & Shimoda, 1999). For example, Hunecke et al. (2001) show that personal 
ecological norms mediate the relationship between feelings of guilt and subway use. 

Second, other authors point to a mediating role of guilt in the association between social and personal norms in the 
prediction of public transportation use (Bamberg et al., 2007). Bamberg et al. point out that the effects of social 
norms on behaviour are based on social pressure (i.e. fear of social sanctions), whereas the effects of personal 
norms on behaviour are based upon anticipated emotions (i.e. anticipation of negative self-related feelings). This 
reasoning implies that personal norms are related to anticipated emotions, which in turn, are associated with 
ecological behaviour. However, Baumeister (1998) indicates that an observed mismatch between one’s own 
behaviour and perceived social norms gives rise to feelings of guilt, which in turn activate personal norms. Bamberg 
& Möser’s (2007) meta-analysis supports this statement by showing that guilt is determined by both social norms 
and awareness of consequences, and that in turn, the feeling of guilt activates personal norms. 

Third, some studies refer to the moderating role of anticipated guilt in the association between personal norm and 
behaviour (e.g., De Ruyter & Wetzels, 2000). Future studies are needed to investigate these possible mechanisms 
more deeply, and to disentangle the relationships among these factors. 

Reviewing studies that investigate the role of guilt and pride in the environmental psychological field, there are 
some gaps to be filled. For example, there are some studies that integrate anticipated feelings of pride and guilt 
into the definition of personal norms, without using an explicit measure of such feelings (e.g., Vining & Ebreo, 1992; 
Harland et al., 1999). Other research includes feelings of guilt as an item in the measurement of personal norms 
(e.g., de Groot & Steg, 2009; Steg & de Groot, 2010). These kinds of studies do not differentiate between the 
constructs, and (more or less explicitly) assume that these emotions are part of a process in which personal norms 
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influence behaviour. Future studies in this field should thus try to measure these constructs as distinct variables. 
Moreover, previous studies have less frequently included anticipated pride in explaining eco-friendly behaviours 
(compared to studies on guilt). Thus, guilt has received much more attention than pride in previous research, and 
future studies should probably aim at filling such a gap. 

The above summary of research on the role of emotions in the context of environmentally relevant behaviour may 
encourage researchers interested in energy-related decision-making to explore the role of emotions in this specific 
domain in detail. Chapter 2 provides results from our own experiments that go in this direction. 

 

S cial identity theory and general environmental b haviour 

Recent psychological research suggests that collective-level (i.e. social identity) variables play an important part in 
motivating pro-environmental conduct. Fritsche et al. (2018) have introduced a model integrating these influences 
(the SIMPEA model), outlining how social identity processes affect (and are affected by) environmental crisis 
appraisal and how they drive individuals’ responses. The model sketches a number of processes that seem crucial 
for creating people’s collectively shared understanding of the challenges tied to environmental problems and the 
ways to tackle these challenges, including self-categorization and identification, ingroup norms and goals, as well 
as perceptions of collective efficacy. 

While previous research on energy-related behaviour has often focused on private-sphere behaviour, SIMPEA has 
a broader conception of collective pro-environmental action, including both public activist and private-sphere 
behaviour (Stern, 2000). Although on the surface, adopting environmentally friendly modes of transportation or 
saving energy at home may seem to be merely private decisions, research shows that this is not the case. Instead, 
personal cost-benefit analyses are accompanied or even outperformed by social identity considerations such as 
perceived ingroup norms or collective efficacy as predictors of travel-mode choice intentions (Barth et al., 2016), 
food purchase (Masson & Fritsche, 2014) or private energy-saving behaviour (Nolan et al., 2008; Schultz et al., 
2015). Although SIMPEA applies to both private-sphere and activist environmental action and research supports 
this, it is still an open question whether both kinds of action are predicted equally well by social identity processes. 

SIMPEA provides a network of hypotheses still to be appropriately and sufficiently tested and it may stimulate 
research in related theoretical and applied fields, including energy-related behaviours (see also Postmes et al., 
2014; Fielding & Hornsey, 2016). For instance, whereas much work confirms that salient pro-environmental norms 
increase respective intentions and behaviour, this research is often unspecific with regard to the process underlying 
this effect. Do people conform to any more or less “significant” other (Ajzen & Fishbein, 2005) who reminds us of 
pro-environmental behaviour opportunities or unfolds some kind of social pressure (Cialdini & Trost, 1998), and 
what is it that determines “significance”? From a SIMPEA perspective, we assume a specific influence process 
elicited by perceived ingroup norms (i.e. referent informational influence, Hogg & Turner, 1987). Obviously, 
sufficiently testing the determinants and consequences of ingroup norms requires careful analysis or manipulation 
of these social identity contexts. This, in turn, may help to develop effective interventions targeting the creation of 
contexts that facilitate behaviour targeted at, among others, reducing energy consumption, such as increasing the 
salience of pro-environmental ingroups or suggesting social comparisons that highlight pro-environmental norms 
of chronically important ingroups (e.g., nations). Other social identity processes proposed by SIMPEA still lack 
extensive consideration. This is particularly true for the effects of social identity variables on environmental 
appraisal. For instance, comparing the ingroup of the actual world population with future generations may elevate 
perceived collective controllability of climate change, as present day activities will have higher potential to mitigate 
climate change than actions in the distant future. 

A social identity perspective on environmental attitudes and behaviour may thus inspire a new generation of theory-
based interventions for fostering pro-environmental action. Most importantly, it complements CADM and other 
individualistic models (e.g., Bamberg & Möser, 2007) by suggesting that successful environmental campaigns (e.g., 
campaigns to foster the transition to renewable energies) should take into account collective-level factors. In 
addition, it should teach campaigners that environmental self-efficacy and norms, as critical ingredients of pro-
environmental motivation, do not entirely originate from personal attributes or inter-personal relations. Instead, 
practitioners have to be aware that individuals live in collective realities where group memberships determine to a 
large degree whether people consider pro-environmental action an appropriate expression of their (collective) self 
and even whether they think that environmental crises exist at all. This insight should turn campaigners’ and policy 
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makers’ attention to considering and possibly affecting the three critical social identity processes outlined in 
SIMPEA (i.e., ingroup identification and self-categorization, collective efficacy, and ingroup norms and goals). 

Ingroup identification and self-categorization. Campaigners may affect people’s ingroup identifications to change 
their environmental appraisals and actions. For instance, making people for whom climate change only poses a 
low personal risk think of themselves as citizens of the world might increase subjective risk to their self, as humanity 
is and will be affected in the future. In a similar vein, campaigns may highlight membership in generational groups 
that are ascribed responsibility for pro-environmental action (see Ferguson et al., 2011) or that are inherently 
characterized by pro-environmental norms (“we, the environmentalists vs. them, the harm-doers”). As a second 
identification-based strategy, framing environmental action as a collective endeavor should help to overcome 
barriers to personal action that rest on personal helplessness. For instance, defining the production and use of 
green energy as a collective project of the ingroup rather than as personal attitudes and individual decisions, may 
instigate personal actions (e.g., saving energy, using green technology) that people perceive as joining in a 
collective effort. “Joining in” means that people may not only experience connectedness and validation in line with 
ingroup norms and goals but also act on a level of their self, which is more appropriate for bringing about relevant 
changes than the personal self. Besides intragroup consensus, collective distinctiveness facilitates the perception 
of collective projects. As an example, for Germans, considering “Energy Transition” as a uniquely German project 
(Germany was the only European state that decided to shut down all of its nuclear power plants after the Fukushima 
disaster in 2011) should make salient a green energy norm of the ingroup. Although collective projects are most 
salient when they are unique for the ingroup, that does not mean that collective environmentalism of one group can 
only be attained at the cost of demolishing the pro-environmental collective self-image of another. Instead, the 
collective goal of protecting the environment may be held constant while groups or nations can be distinct with 
regard to the way they pursue it. 

Collective efficacy  

Global environmental crises can deeply threaten individuals. Although it is true that fear can motivate environmental 
action intentions (van Zomeren et al., 2010), in intervention campaigns it needs to be coupled with a sense of 
collective efficacy to truly increase willingness to act (Morton et al., 2011; Jugert et al., 2016). Thus, campaigns 
should emphasize possible solutions that can be – and possibly have been – achieved by a group’s joined efforts. 
At the same time, perceptions of high ingroup effectiveness or agency (Stollberg et al., 2015) might be fostered by 
highlighting intragroup consensus over autonomously chosen collective action goals (“we as a people decided to 
go for sustainable energy”), and by ongoing goal-directed collective action (“the country is actually breaking-up 
towards a sustainable future”). The perception that “We” can make a difference will then motivate individuals to 
contribute to the collective project, especially those who highly identify as group members. 

Ingroup identification 

Both laypersons and environmental decision-makers underestimate the impact perceived social norms have on 
pro-environmental behaviour (Nolan et al., 2008; Barth et al., 2016). Thus, practitioners should be reminded of the 
effectiveness of group-tailored social norm information campaigns. At the same time, the “invisibility” of normative 
influence may be used to subtly influence people’s environmental behaviour by directing their attention to 
descriptive pro-environmental ingroup norms (e.g., to statistics indicating that a clear majority is approving of or 
actually protecting the environment or respective trend information). These efforts should be accompanied by the 
promotion of pro-environmental cultural worldviews (e.g., through leaders, Amel et al., 2017) and by avoiding the 
impression that a majority is failing to conform to prescriptive pro-environmental norms (i.e., ambiguous norms, 

Cialdini, 2003; Smith et al., 2012). 

SIMPEA suggests that referring to pro-environmental norms of a (situationally) self-relevant ingroup instead of 
norms of some nominal groups or undefined others will catalyse norm salience effects on behaviour (Masson & 
Fritsche, 2014). It should do even more so when the specific pro-environmental norm in question is presented as 
distinguishing the ingroup from outgroups, as then conforming to this norm is a distinct expression of group 
membership (e.g., when identified citizens are reminded that their city is known for its particularly high rate of bike 
users, biking will become more attractive for them). At the same time, norm information interventions might be less 
effective when people do not think that the information is specific for their ingroup or may even backfire in case 
people suspect that it describes an outgroup norm (Oyserman et al., 2007). 
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In the Chapter 2 of the present report, we provide results from ECHOES experiments and empirical studies that 
test different hypotheses derived from the SIMPEA model and related theories in the context of energy-related 
decision-making and behaviour.  

 

1.3 Summary of findings on social and personal identity variables predicting pro-
environmental action (Meta Analysis 1) 

As already reported in ECHOES D4.1, identity processes are increasingly recognized as potential drivers of pro-
environmental action. This is true for different types of identity variables, such as social identity, environmental 
identity, connectedness to nature, and place identity. As social and personal identity effects on pro-environmental 
action have different implications for implementing pro-environmental policies, we were particularly interested in 
comparing the relative impact of these different kinds of identities.  

To evaluate the policy potential of identity processes, one needs to look at the totality of available evidence, rather 
than on single experiments or surveys. While narrative reviews on some of the relevant predictors have been 
published recently (Restall & Conrad, 2015; Fielding & Hornsey, 2016; Fritsche, Barth, Jugert, Masson & Reese, 
2018), a quantitative review of the literature has not been available up until now. The task of the present work is, 
therefore, to systematically evaluate existing research on the links between pro-environmental behaviours and 
behavioural intentions and different types of personal and social identity. We focus, specifically, on social identity, 
environmental identity, connectedness to nature, place identity and on their links to pro-environmental behaviours 
and intentions. 

We conduct a series of eight meta-analyses, drawing on data from 125 independent samples with 58,207 
participants. The following criteria were applied to select data for inclusion in the analysis. (1) The data has to be 
published in a scientific journal or in an edited book. (2) The dependent variable has to be an environmentally-
relevant behaviour or an environmentally-relevant behavioural intention. (3) Among the independent variables has 
to be at least one of the following: social identity, environmental identity, connectedness to nature, or place identity. 
(4) Correlations between the respective dependent and independent variables and the sample size need to be 
reported in the paper. The main strategy consisted of searching five electronic databases of scientific literature 
(PsycINFO, Sage, ScienceDirect, Scopus, and Web of Science) using different combinations of search terms, such 
as “connectedness to nature”, “connectivity with nature”, “ecological identity”, “energy-saver”, “environmental 
identity”, “environmentalist identity”, “environmentally conscious consumer”, “environmentally friendly consumer”, 
“green consumer”, “green self-identity”, “group identification”, “inclusion of nature in self”, “place identity”, “pro-
environmental identity”, and “social identity”. In order not to miss potentially relevant studies, we also used 
combinations of a number of search terms that only have a more distant link with the focal variables, for example 
“norm” and “theory of planned behaviour”. When applicable, we used both American and British English spelling. 
Bivariate correlations between an outcome variable and a predictor variable extracted from primary studies were 
used as observations in the analyses. When a study contained multiple outcome variables of the same type (such 
as two different intention measures) or multiple predictors of the same type, we aggregated the correlations 
according to the “shifting unit of analysis” method. 

Following the procedures outlined so far, we arrived at 168 correlations extracted from primary studies. Before 
estimating the population effect size, we converted the correlations from primary studies to a standard normal metric 
using Fisher r-to-Z transformation. The population Z-scores we obtained were transformed back to r at the end. We 
obtained the estimate of the correlation size in the population from which the observations  are drawn by estimating 
a random effects model. Random effects models assume the presence of unidentified sources of variance that are 
randomly distributed across studies (e.g., due to different procedures used to collect data). For each analysis, we 
also calculated Rosenthal’s fail-safe N and generated a funnel plot in order to address the possibility of a publication 
bias. Meta-analytic calculations were performed using the Comprehensive Meta-Analysis software (CMA). The 
MedCalc software  was used to compare the size of correlations. 

Using these quantitative meta-analytical methods, we conclude that most of the studied associations between 
identity variables and outcome variables are positive and moderate in size. 

The evidence, specifically, points to a robust positive role of environmental identity (seeing yourself as an 
environmentally conscious person) and connectedness to nature (feeling yourself being connected to nature as a 
larger system) in promoting pro-environmental behaviours and intentions. Connectedness to nature is more 
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strongly related to pro-environmental behaviours in female participants and in samples from individualistic countries 
(e.g., The United States, United Kingdom and The Netherlands), whereas the relations are weaker for males and 
less individualistic countries. 

The evidence also suggests that forming a pro-environmental social identity (constructing yourself as a person that 
belongs to a social group which is environmentally conscious) might potentially be the most powerful driver of a 
general propensity for pro-environmental action. Pro-environmental social identities might motivate behaviour both 
directly and also by making adherence to pro-environmental social norms more attractive to high identifiers (Fritsche 
et al., 2017). However, it would be premature to draw definitive conclusions with regards to pro-environmental social 
identity, as there have been only eight primary studies focusing on this variable so far. 

The results with respect to the effects of place identity (or place attachment) are mixed. Place identity (the feeling 
of belongingness to a physical space such as a city or region) is a moderately strong predictor of behaviour but it 
does not appear to be linked to pro-environmental intentions. Interestingly, place identity has a more pronounced 
influence on younger people. However, the mixed results may – partly – stem from differences in the measurement 
of place identity. 

One limitation of this work is that we were able to locate only a couple of studies on energy consumption, electric 
mobility and smart energy technology. Replications focusing on these important areas are therefore needed. The 
broad scope of our literature search, nevertheless, suggests that our results are very likely generalizable to these 
specific behavioural domains. 

In sum, our findings confirm the substantial policy potential of all studied identity variables (with some mixed results 
observed in case of place identity). If policy can contribute to either forming or triggering the social identities, 
likelihood of pro-environmental behaviour across different domains will increase. 

 

1.4 Summary of findings on individual level psychological factors and energy 
saving behaviour (Meta Analysis 2) 

In addition to identity factors, individual level factors such as ecological attitudes, pro-environmental values, 
awareness of consequences of ones behaviour, beliefs in climate change, emotions intended as motivational 
drivers of human behaviour, and intentions to adopt energy saving solutions have been frequently considered as 
potential antecedences of energy saving behaviour (ESB).  

Also in the case of the individual-level factors at the basis of the transition towards more sustainable energy 
consumption and renewable energy sources, a systematic review of the literature considering all of these factors 
has not been conducted up until now. Thus, the main task of the current work was to systematically evaluate existing 
solid empirical evidence on the links between all of these factors (i.e., ecological attitudes, pro-environmental 
values, awareness of consequences, beliefs in climate change, emotions, and intentions to adopt energy saving 
solutions) and ESB. In particular, the intention to adopt energy saving solutions has been considered both as 
predictor of self-reported and actual ESB or as an outcome, when self-reported and actual behaviour were not 
available in the primary studies considered. A number of studies use the measure of intention only as an outcome 
of antecedent factors aimed to explain the adoption of energy saving solutions but, in doing so, it is not clear whether 
individuals’ intention can be considered as a real proxy of behaviour in the energy domain or it is only integrating 
the more proximal antecedents of ESB. The scientific understanding of this crux is relevant to tailor policy 
campaigns and interventions because, on the one hand, it makes clearer that the intention might be considered as 
a factor somewhat different from individuals’ behaviour. On the other hand, it identifies the intention as a relevant 
leverage to be used in advertisement and policy campaigns to foster the adoption of energy saving solutions. 

We conduct a series of five meta-analyses, drawing on data from 102 independent samples with 59.948 
participants. The calculations in this report are based on previously published data. We completed the literature 
search on June 20th, 2017. Various criteria were applied to select data for inclusion in the analysis. Specifically, 
studies were included in the meta-analysis if: (1) they were published in a peer-reviewed journal article in the last 
ten years; (2) they were published in English language; (3) the dependent variable has to be an energy-saving 
behaviour (actual or self-reported) or an energy-saving behavioural intention. (4) Among the independent variables 
has to be at least one of the following: attitudes, intentions, pro-environmental values, awareness of consequences, 
emotions (intentions were considered as predictors only for studies where the criterion variable was behaviour); (5) 
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in case of researches using an experimental design, the studies were included only if the experimental design had 
a control group; (6) In the case of papers where bivariate correlations between the respective dependent and 
independent variables and the sample size were not reported, we contacted authors to have the data via email; in 
case of no response after 2 email remainders, the correlations were estimated starting from other data available in 
the paper whenever possible (e.g., regression coefficients). When estimation was not possible, the paper was not 
included in the analysis. In addition, to excluding studies that did not meet the inclusion criteria cited above, we 
also excluded those studies that, rather than on energy use and consumption, were focused more on ideological, 
political or social stances that individuals, groups and communities might have in regard to energy-related issues; 
in this category, there are for example many studies that investigate people reactions to nuclear energy policies, or 
people aesthetic judgements or attitudes towards wind turbines, power lines, and so forth: these kind of studies 
were not included in our meta-analysis. Finally, qualitative studies that did not provide sufficient statistical data to 
allow the calculation of an effect size were not considered. 

The search strategy followed to identify and select the studies to be included in the analysis was the following: 
studies were firstly identified by searching electronic databases (Scopus and Science Direct) and the reference lists 
from relevant articles. We used the following search terms for the meta-analysis: 

“(attitude and energ*) or (attitude and electric*) or (emotion* and energ*) or (emotion* and electric*) or (guilt and 
energ*) or (guilt and electric*) or (pride and energ*) or (pride and electric*) or (anger and energ*) or (anger and 
electric*) or ("belief* in climate change" and energ*) or ("belief* in climate change" and electric*) or ("belief* in global 
climate change" and energ*) or ("belief* in global climate change" and electric*) or ("belief* in global warming" and 
energ*) or ("belief* in global warming" and electric*) or ("belief* of climate change" and energ*) or ("belief* of climate 
change" and electric*) or ("belief* of global climate change" and energ*) or ("belief* of global climate change" and 
electric*) or ("belief* of global warming" and energ*) or ("belief* of global warming" and electric*) or ("belief* about 
climate change" and energ*) or ("belief* about climate change" and electric*) or ("belief* about global climate 
change" and energ*) or ("belief* about global climate change" and electric*) or ("belief* about global warming" and 
energ*) or ("belief* about global warming" and electric*) or ("climate change risk perception*" and energ*) or 
("climate change risk perception*" and electric*) or ("perception* of climate change " and energ*) or ("perception* 
of climate change " and electric*) or ("climate change perception*" and energ*) or ("climate change perception*" 
and electric*) or ("knowledge in climate change" and energ*) or ("knowledge in climate change" and electric*) or (" 
knowledge in global climate change" and energ*) or (" knowledge in global climate change" and electric*) or (" 
knowledge in global warming" and energ*) or (" knowledge in global warming" and electric*) or ("knowledge about 
climate change" and energ*) or ("knowledge about climate change" and electric*) or (" knowledge about global 
climate change" and energ*) or (" knowledge about global climate change" and electric*) or (" knowledge about 
global warming" and energ*) or (" knowledge about global warming" and electric*) or (awareness and energ*) or 
(awareness and electric*) or (intention* and energ*) or (intention* and electric*) or ("environment* value*" and 
energ*) or ("environment* value*" and electric*) or ("value system*" and energ*) or ("value system*" and electric*)”. 

Our search strategy found a set of 5802 potentially relevant articles. This number includes duplicate hits (e.g., when 
the same paper was located in both databases). After removing the duplicates, in the initial screening of the articles, 
we examined the abstracts of potentially relevant papers to determine whether they met our inclusion criteria or 
they fell in our exclusion criteria. Thus, a sample of 582 full-text research articles remained to be inspected. Based 
on this set, we eliminated entries that were inconsistent with our eligibility criteria and those papers that shared the 
same dataset of a study already selected for the MA, such as multiple analyses conducted with an identical dataset 
on an identical variable pair (K = 480). Finally, we contacted authors for additional data where whose articles were 
published within the last ten years that did not include sufficient information for us to compute the effect sizes. A 
final set of 102 research articles was included in the current meta-analysis after the application of all the inclusion 
criteria. 

We used the correlation r as the effect size metric for the current meta-analysis. For studies that only reported the 
βs we had applied Peterson and Brown’s formula: r = β + 0.05 λ (where λ = 1 for non-negative βs, and λ = 0 for 
negative βs) in imputing the corresponding rs. We also computed r values for studies that did not conduct 
correlational analyses via sample sizes along with t-values, χ2 values, p-values, and standardized mean differences 
(i.e., Cohen’s d). In addition, we reverse-scored several measurements to assure that each positive effect size 
computed would represent a direct positive association between the various predictors (attitude/awareness of 
consequences/beliefs in climate change/emotions/pro-environmental values/intentions) and energy saving 
behaviour (ESB). 
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We adopted a random-effects model to calculate the combined effect size of each predictor on ESB. Because our 
sample contained studies conducted with noticeably different features, we did not follow the fixed-effect model. In 
fact, the latter model assumes that all the studies included are functionally identical and share a single canonical 
effect size. Additionally to relaxing this assumption, the random-effects model allows for more unconditional 
inferences (i.e., a generalizable conclusion to situations beyond the sampled studies) of the results.  

Using this meta-analytical approach, we conclude that most of the studied associations between individual-level 
factors and energy-saving outcome variables are positive and moderate in size, ranging from small-moderate 
effects for pro-environmental values to large effects for emotions.  

The results of the current meta-analysis specifically points out a robust positive role of emotional processes (such 
as anticipated pride when reaching the goal to save energy), considered as motivational drivers, in relation to 
energy saving behaviour. More interestingly, the relationship between this factor and energy saving behaviour 
would seem to vary as a function of gender and age. In particular, such a relationship would seem to be stronger 
among men than women (which also contrasts with the effects found for identity in the first section of this report). 
This implies that men can be more successfully addressed by behaviour-specific emotional factors, whereas 
women seem more receptive for the overarching social identity focus. Furthermore, the link between pro-
environmental value and ESB varies as a function of age, being stronger among younger people. 

The relationship between attitude and ESB revealed interesting results, in particular when considering the different 
ways through which ESBs have been operationalized as an outcome. In particular, the relationship between attitude 
and behaviour is not statistically significant when actual behaviour is considered as outcome (e.g., actual electricity 
consume measured in kWh). Moreover, a statistically significant difference emerged between the effects sizes 
linking attitudes to either energy-saving behavioural intentions or energy-saving self-reported behaviour, 
respectively: the effect size for the attitude-intention link is large, while the effect size for the attitude-behaviour link 
is moderate. Based on these results, policy makers and all actors involved in the transition towards sustainable 
energy sources should keep in mind these differences when tailoring policies, interventions or campaigns fostering 
such a transition in the society at large. In fact, changing attitudes is not enough to change actual behaviour, since 
the links between attitudes, intentions and behaviour in the energy saving domain (especially actual behaviour) are 
not always that strong. 

In sum, the results of the current meta-analysis confirm the substantial associations between the individual-level 
factors investigated and ESB. In particular, our moderation analyses show further relevant factors that need to be 
taken into account when researchers investigate this phenomenon or policy makers tailor policies and campaigns 
aimed to foster a transition towards more sustainable energy sources in the society at large.   
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2 REPORT ON FINDINGS FROM WP4 PSYCHOLOGICAL 
EMPIRICAL STUDIES AND WP4-BASED MULTINATIONAL 
SURVEY 

 

As reported in more detail in other ECHOES documents (e.g,, Deliverable D7.1) a relevant task effort in the 
ECHOES project was dedicated to the conduction and elaboration of an international survey consisting of a 
comprehensive questionnaire on individuals’ energy related behaviours, attitudes and choices covering six main 
areas of life (Housing, Mobility, Diet, Consumption, Leisure, and Acquisition of Information) and pairing them with 
their socio-demographic characteristics, economic and financial profiles, and energy and resource consumption 
and mobility patterns. This permitted to foster a more holistic understanding of how different societal groups conduct 
their everyday lives and how they make energy and climate relevant decisions in different areas of life. The survey 
was implemented across 31 European countries (EU-28, Norway, Turkey, and Switzerland) during a 4-month 
period, between August and December 2018, with about 600 respondents recruited in each country through a 
random sampling procedure, and a total sample of over 18,000 completed surveys. Smaller participant responses 
were collected from Malta (n=263) and Cyprus (n=251). We had a representative sample for each country with 
respect to gender, age, occupation, and where the people lived (urban versus rural areas) 

The average duration of the interviews was 20 minutes on the web survey. Respondents were recruited via email 
panels and were allowed into the sample if they could satisfy the representativity quotas in the dimensions of (age, 
income, gender). Participation was compensated with 5 euros and a small amount that is given by the panel 
company. 

Within the context of this ECHOES international survey, a series of items were included based on the WP4 concepts 
and findings about the psychological predictors of energy related choices. In particular, these WP4-based items 
refer to three main domains, which were highlighted as central to the psychological dimensions of energy-related 
choices in the previous ECHOES WP3 and WP4 activities, which are:  

1) Identity factors at the basis of energy-related choices; 
2) Social norms at the basis of energy-related choices; 
3) Individual level factors at the basis of energy-related choices.  

 

2.1 Report on WP4-based multinational survey: Identity factors and social norms 

In this section, we briefly report the results of the survey sections that refer more specifically to the identity factors 
and social norms at the basis of energy-related choices. Because social identity and social norms are strongly 
interrelated and interdependent mechanisms at a social psychololgical level, we aggregate and report the results 
of these two classes of factors into a single section.  

In particular, we assessed how identity (individually-, group-, and place-focused identity types) predicts energy 
intention, and energy policy acceptance via social and personal norms, which we name as the identity-norm-action 
model (INAM: see Figure 2). Furthermore, this model is studied depending on where the identification frame is 
positioned. Specifically, we focus on the effects of framing choices on different policial levels: Municipality, Country, 
or European Union (EU). Furthermore, we focus on the effects for different types Pro-Environmental Energy 
Behaviour (PEB) types: buildings, mobility, and smart technology. Therefore, we can establish the generalizability 
and robustness of this model as well as explore the importance of reference frames for political action (local, 
national, trans-national). 
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Figure 2: The identity-norm-action model (INAM) tested in the ECHOES multinational survey 

 

Several hypotheses were elaborated on the basis of the previous literature reviewed throughout WP3 and WP4 as 
well on the basis of the meta analyses conducted in ECHOES WP4 and already reported in the previous WP4 
deliverable (D4.1). Table 1 describes these hypotheses in detail. 
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Table 1: Main hypotheses (H) and assumptions (A) tested by social norms and identity items included in the 
ECHOES multinational survey 

H1 We expect policy acceptance (Stern, 2000), to be determined by PEB intent.  

H2 We expect injunctive norms to save energy to predict PEB intention. 

H3 We expect descriptive norms to save energy to predict PEB intention. 

H4 We expect these injunctive norms and descriptive norms to save energy to correlate positively. 

H5 We expect PEB intent to be determined by personal norms to save energy. 

H6 We expect injunctive norms to save energy to predict personal norms to save energy. 

H7 We expect descriptive norms to save energy to predict personal norms to save energy. 

H8 We expect a group-focused identity to predict injunctive norms to save energy. 

H9 We expect a group-focused identity to predict descriptive norms to save energy. 

H10 We expect an individually-focused environmental identity to predict injunctive norms to save energy. 

H11 We expect an individually-focused environmental identity to predict descriptive norms to save energy. 

H12 We expect a place-focused identity to predict injunctive norms to save energy. 

H13 We expect a place-focused identity to predict descriptive norms to save energy. 

H14 We expect an individually-focused identity to predict PEB intent. 

H15 We expect a group-focused identity to predict PEB intent. 

H16 We expect a place-focused identity to predict PEB intent. 

H17 We expect an individually-focused environmental identity to predict policy acceptance. 

H18 We expect a group-focused identity to predict Policy Acceptance. 

H19 We expect a place-focused identity to predict Policy Acceptance. 

H20 We expect an individually-focused environmental identity to predict personal norms. 

H21 We expect a group-focused identity to predict personal norms. 

H22 We expect a place-focused identity to predict personal norms. 

A1 All identity types are needed for understanding PEB: Individually-, group-, and place-focused identity as explained by theories of 
identity, specifically, identity theory (Stryker & Burke, 2000), social identity (Tajfel & Turner, 1979), and place identity theory 
(Proshansky et al., 1983), respectively (Murtagh et al., 2012; Stets & Burke, 2000; Stryker & Burke, 2000). 

 

 

Measures 

To test our main hypotheses, several questions related to participants social norms and identity were included in 
the survey (see Table 2).  

 

Table 2: Social norms and identity-based measures, corresponding survey questions 

What we measured How we measured it 

Group-Focused Identity  
(EU-, Country-, Municipality-level)   

How much do you see yourself as a citizen of your (EU, Country, or Municipality)? 

(1= not at all; 5= extremely) 

Injunctive Norms 1  
(EU-, Country-, Municipality-level)   

Many people in my (EU, Country, or Municipality) would support it if I used less 
energy (e.g., using public transport instead of a personal car, turning off lights when 
leaving the room, using technical appliances which help to save energy). 

(1= strongly disagree; 5= strongly agree) 

Injunctive Norms 2  
(EU-, Country-, Municipality-level)   

Many people in my (EU, Country, or Municipality) would support it if I favoured energy 
policies that support the energy transition (e.g., policies that increase the prices of 
fossil fuels). 

(1= strongly disagree; 5= strongly agree) 
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What we measured How we measured it 

Descriptive Norms 1  
(EU-, Country-, Municipality-level)   

A growing number of people in my (EU, Country, or Municipality) try to save energy 
(e.g., using public transport instead of a personal car, turning off lights when leaving 
the room, using technical appliances which help to save energy). 

(1= strongly disagree; 5= strongly agree) 

Descriptive Norms 2  
(EU-, Country-, Municipality-level)   

A growing number of people in my (EU, Country, or Municipality) favour energy 
policies that support the energy transition. 

(1= strongly disagree; 5= strongly agree) 

Injunctive Norms  
(buildings PEB-focused) 

Many people in (EU, Country, or Municipality) would support me decreasing my 
energy consumption for heating and cooling my dwelling. 

(1= strongly disagree; 5= strongly agree) 

Descriptive Norms  
(buildings PEB-focused) 

A growing number of people in (EU, Country, or Municipality) have decreased their 
energy consumption for heating and cooling their dwelling. 

(1= strongly disagree; 5= strongly agree) 

Injunctive Norms  
(mobility PEB-focused) 

Many people in (EU, Country, or Municipality) would support me purchasing an 
electric bicycle. 

(1= strongly disagree; 5= strongly agree) 

Descriptive Norms 1  
(mobility PEB-focused) 

A growing number of people in (EU, Country, or Municipality) will buy an electric 
bicycle within the next five years. 

(1= strongly disagree; 5= strongly agree) 

Descriptive Norms 2  
(mobility PEB-focused) 

In my opinion, people will buy many more electric bicycles as soon as the current 
obstacles have been dealt with. 

(1= strongly disagree; 5= strongly agree) 

Injunctive Norms  
(smart technology PEB-focused) 

Many people in (EU, Country, or Municipality) would support me if I allowed my grid 
operator to remotely switch on and off non-critical appliances in my home. 

(1= strongly disagree; 5= strongly agree) 

Descriptive Norms  
(smart technology PEB-focused) 

A growing number of people in (EU, Country, or Municipality) have allowed their grid 
operator to remotely switch on and off non-critical appliances in their home. 

(1= strongly disagree; 5= strongly agree) 

Personal Norms 1 I feel a personal obligation to be energy efficient (e.g., using public transport instead 
of a personal car, turning off lights when leaving the room, using technical appliances 
which help to save energy). 

(1= strongly disagree; 5= strongly agree) 

Personal Norms 2 I feel a personal obligation to support energy policies that support the energy 
transition. 

(1= strongly disagree; 5= strongly agree) 

Personal Norms  
(buildings PEB-focused) 

I feel a personal obligation to decrease my current energy consumption for heating 
and cooling my dwelling. 

(1= strongly disagree; 5= strongly agree) 

Personal Norms  
(mobility PEB-focused) 

I feel a personal obligation to purchase an electric bicycle within the next five years. (If 
you already have an electric bicycle, please indicate whether you felt a personal 
obligation to buy it prior to the purchase.) 

(1= strongly disagree; 5= strongly agree; 6= I do not ride a bike) 
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What we measured How we measured it 

Personal Norms  
(smart technology PEB-focused) 

I feel a personal obligation to allow my grid operator to remotely switch on and off 
non-critical appliances in my home. 

(1= strongly disagree; 5= strongly agree) 

Individually-Focused Identity Acting pro-environmentally is an important part of who I am. 

(1= strongly disagree; 5= strongly agree) 

Place-Focused Identity Please choose the picture below which best describes your relationship with the 
natural environment. 

 

 

 

 

 

PEB Intent  I intend to use energy in a way that helps bringing the transition to a renewable 
energy system. 

(1= strongly disagree; 5= strongly agree) 

Policy Acceptance  I would accept energy policies that protect the environment even when these induce 
higher costs (e.g., policies that increase the prices of fossil fuels). 

(1= strongly disagree; 5= strongly agree) 

Policy Acceptance  
(EU-, Country-, Municipality-level) 

I would accept energy policies that create new jobs in (EU, Country, or Municipality) 
even when these induce higher costs (e.g., policies that increase the prices of fossil 
fuels). 

(1= strongly disagree; 5= strongly agree) 

PEB Intent  
(buildings PEB-focused) 

I intend to decrease my energy consumption for heating and cooling my dwelling. 

(1= strongly disagree; 5= strongly agree) 

PEB Intent  
(mobility PEB-focused) 

I intend to purchase an electric bicycle within the next five years. 

(1= strongly disagree; 5= strongly agree) 

PEB Intent  
(smart technology PEB-focused) 

Would you allow your grid operator to remotely switch on and off non-critical 
appliances in your home if you were offered an annual discount? 

(1= strongly disagree; 5= strongly agree) 

 

Group size questions: EU-, Country-, Municipality-level 

For the questions named ‘Group-Focused Identity’, ‘Injunctive Norms 1’, ‘Injunctive Norms 2’, ‘Descriptive Norms 
1’, ‘Descriptive Norms 2’ and ‘Policy Acceptance’, the reference to the reference frame from political action was 
experimentally varied: One third of the sample were randomly presented with the name of their municipality in the 
question (Municipality). One third of the sample were randomly presented with the name of their country in the 
question (Country). The final third of the sample were randomly presented with the European Union in the question 
(EU). 

PEB- Type Questions: Buildings, Mobility, and Smart Technology

Furthermore, the type of PEB-focused questions varied where one third of the sample received buildings PEB-
focused questions: Questions named ‘Injunctive Norms (buildings PEB-focused)’, ‘Descriptive Norms (buildings 
PEB-focused)’, ‘Personal Norms (buildings PEB-focused)’, and ‘PEB Intent (buildings PEB-focused)’ (see Table 2, 
Column 1). The second third of the sample received mobility PEB-focused questions: Questions named ‘Injunctive 
Norms (mobility PEB-focused)’, ‘Descriptive Norms 1 (mobility PEB-focused)’, ‘Descriptive Norms 1 (mobility PEB-

 1=Me – Nature   

5=Me – Nature   
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focused)’, ‘Personal Norms (mobility PEB-focused)’, and ‘PEB Intent (mobility PEB-focused)’. The final third of the 
sample received smart technology PEB-focused questions: Questions named ‘Injunctive Norms (smart technology 
PEB-focused)’, ‘Descriptive Norms (smart technology PEB-focused)’, ‘Personal Norms (smart technology PEB-
focused)’, and ‘PEB Intent (smart technology PEB-focused)’).  

PEB-Type Questions: Energy Transition and Energy Saving

Also, questions named ‘Injunctive Norms 2’, ‘Descriptive Norms 2’, ‘Personal Norms 2’, and ‘PEB Intent’ referred 
to PEB that was ‘supporting the Energy Transition’. However, questions named ‘Injunctive Norms 1 (EU-, Country-
, Municipality-level)’, ‘Descriptive Norms 1 (EU-, Country-, Municipality-level)’, ‘Injunctive Norms (buildings PEB-
focused)’, ‘Descriptive Norms (buildings PEB-focused)’, ‘Personal Norms 1’, ‘Personal Norms (buildings PEB-
focused)’, ‘Policy Acceptance’, ‘Policy Acceptance (EU-, Country-, Municipality-level)’ and ‘PEB Intent (buildings 
PEB-focused)’ (see Table 2, Column 1) referred to PEB that related to ‘energy saving’. The term ‘Energy Transition’ 
can be defined as ‘the transition to a renewable energy system including individual energy choices’ (Klöckner, 2019, 
p. 6).  

 

Analysis Strategy 

Our model was tested in parallel on the different versions of the questionnaire (multi-group analysis). For example, 
we provide three tests of the “Intent – Policy Acceptance” link on the three thirds of the sample framed with the 
different political levels. The purpose of the multiple parallel tests is to provide support for the generalizability of the 
INAM across different policial levels as mentioned earlier. Our model was also tested in parallel different versions 
of the questionnaire with respect to the different behavioural foci (buildings, mobility, smart technology). For 
example, we provide an additional four tests of the “Intent – Policy Acceptance”.  

 

Results 

The statistical analysis conducted reveals that irrespective of the political reference frame (EU, Country, 
Municipality), and behavioural focus (buildings, mobility, smart technology), we could find the main consistent 
drivers of policy acceptance, which are PEB intent and an individually-focused environmental identity. Furthermore, 
what we think others expect from us (injunctive norms, social influence perspective), what we expect of ourselves 
(personal norms, individualistic perspective), and what we see others do (descriptive norms, social influence 
perspective) are correlated with an individually-focused identity. Personal norms are affected by identity, in this 
case, nature specifically (pro-environmentally focused), and injunctive norms. Finally, a group-focused identity 
predicts these injunctive norms.  

We can thus recommend that policy acceptance can be promoted by making it personally relevant (cueing intention 
and an individually-focused identity aspects such as its relation to personal values and norms), which is PEB-
focused. Furthermore, there is a need for policies to support consumer-driven energy choices towards pro-
environmental energy behaviour from an individualistic, and social influence perspective. 

To summarise the results, we found that intent directly predicted policy acceptance irrespective of the of political 
level (Municipality, Country, EU) and behavioural focus (supporting H1 seven times).   

Furthermore, intent was to some extent predicted by injunctive norms. That is, evidence for H2 was not found for 
the municipality and EU level, and for mobility (supporting H2 four times). 

Additionally, what a person perceives others are doing (the descriptive norms) often predicted intent. That is, 
evidence for H3 was not found for the municipality and EU level (supporting H3 five times). 

Injunctive norms and descriptive norms did always correlate irrespective of the of political level (Municipality, 
Country, EU) and behavioural focus (supporting H4 seven times). 

Intent was predicted by personal norms only a few times. That is, evidence for H5 was only found for the three 
behaviour focus specific models but not for general energy saving or energy transition support (supporting H5 three 
times). 

Furthermore, injunctive norms always predicted personal norms irrespective of the of political level (Municipality, 
Country, EU) and behavioural focus (supporting H6 seven times). 
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Furthermore, descriptive norms always predicted personal norms irrespective of the of political level (Municipality, 
Country, EU) and behavioural focus (supporting H7 seven times). 

Additionally, a group-focused identity always predicted injunctive norms irrespective of the of political level 
(Municipality, Country, EU) and behavioural focus (supporting H8 seven times). 

Additionally, a group-focused identity mostly predicted descriptive norms. That is, evidence for H9 was not found 
for smart technology (supporting H9 six times). 

An individually-focused environmental identity has a consistent influence on injunctive norms (supporting H10 
seven times). 

An individually-focused environmental identity has a consistent influence on descriptive norms (supporting H11 
seven times).  

A place-focused identity has a weak but rather consistent influence on injunctive norms. That is, evidence for H12 
was not found for the buildings focus. Furthermore, the effect was weaker for smart technology (supporting H12 six 
times). 

A place-focused identity also has a weak but rather consistent influence on descriptive norms. That is, evidence for 
H13 was not found for the buildings focus (supporting H13 six times). 

An individually-focused environmental identity predicted PEB intent in most tested models. That is, evidence for 
H14 was not found for the Country level (supporting H14 six times).  

A group-focused identity mostly did not predict intent. That is, evidence for H15 was only found for mobility, which 
was significant at a weaker level (supporting H15 one time).  

A place-focused identity had a weak influence on intent. That is, evidence for H16 was only not found for smart 
technology (supporting H16 six times).   

An individually-focused environmental identity consistently predicted policy acceptance irrespective of the of the 
political level (Municipality, Country, EU) and behavioural foci (supporting H17 seven times).  

A group-focused identity consistently predicted policy acceptance only when the results were split by political level 
and behavioural focus, which means H18 was not supported in the total sample for general support of the energy 
transition (supporting H18 six times). 

A place-focused identity has a weak but fairly consistent influence on policy acceptance. That is, evidence for H19 
was not found for the Country and EU level. Furthermore, the H19 link was weaker for the Municipality level 
(supporting H19 five times).  

An individually-focused environmental identity has always an influence on personal norms, irrespective of the 
political level (Municipality, Country, EU) and behavioural foci (supporting H20 seven times).  

A group-focused identity mostly has an influence on personal norms. That is, evidence for H21 was not found for 
the mobility. Furthermore, the H19 link was weaker for the different political levels (Municipality, Country, and EU), 
and behavioural foci than for the general support of the energy transition (supporting H21 six times). 

A place-focused identity has always an influence on personal norms, irrespective of the political level (Municipality, 
Country, EU) and behavioural foci (supporting H22 seven times). 

Finally, all identity types were needed for understanding PEB: Individually-, group-, and place-focused identity 
(supporting A1). 
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2.2 Report on WP4-based multinational survey: individual factors 

In this section, we briefly report the results of the WP4-based items that refer more specifically to the individual-
level factors at the basis of energy-related choices. 

Measures 

Economic and Social Political Ideology  

These factors were assessed using economic and social items (Federico et al., 2014). Participants responded to 
the following items: “How would you describe your political outlook with regard to economic issues?” and “How 
would you describe your political outlook with regard to social issues?”. Ratings were made on a 5-point scale 
ranging from 1 (left) to 5 (right), so higher responses to both of these items indicated a greater conservatism in 
economic and social dimensions respectively. 

Emotion Regulation Questionnaire  

We assessed both emotional suppression and cognitive reappraisal with the following items: “I control my emotions 
by not expressing them” (emotional suppression), and “I control my emotions by changing the way I think about the 
situation I am in” (cognitive reappraisal). They have been borrowed from the Emotion Regulation Questionnaire 
(ERQ), which is a 10-item self-report questionnaire consisting of two sub-scales: cognitive reappraisal and 
emotional suppression. Instructions asked the participants “some questions about their emotional life, in particular, 
how they control (that is, regulate and manage) their emotions.” These two items were rated on a 5-point-Likert 
scale from 1 (strongly disagree) to 5 (strongly agree). Higher scores of these measures revealed greater emotional 
suppression and greater cognitive reappraisal respectively. 

Consideration of Future Consequences  

We assessed people’s consideration about future consequences with the following item: “I consider how things 
might be in the future, and try to influence those things with my day to day behaviour”. It has been borrowed from 
Strathman et al.’s (1994) scale, which measures the extent to which individuals consider the potential distant 
outcomes of their current behaviours and the extent to which they are influenced by these potential outcomes. This 
item was rated on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree)”. Higher scores of this 
measure reflect greater consideration of future consequences.  

Mindfulness  

We used an item borrowed from the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R), which is a 12 
item self-reported questionnaire developed by Feldman, Hayes, Kumar, Greeson, and Laurenceau (2007). The 
CAMS-R is a refined version of an earlier scale which consisted of 18 items (Kumar, 2005; Kumar, Feldman, & 
Hayes, 2008). Following this initial measure, the authors of CAMS-R revised the previous scale in an attempt to 
establish a brief self-reported measure that can nevertheless capture the multi-faceted conceptualization of 
mindfulness. The item was: “It is easy for me to concentrate on what I am doing”. This item was rated on a 5-point 
Likert scale from 1 (strongly disagree) to 5 (strongly agree)”. Higher scores of this measure reflected greater 
mindfulness. This item focused on the degree to which people experience their thoughts and feelings, without any 
mention to particular type of meditation training in order to be administrable to general population. 

Collective Pride measure  

We assessed participants’ collective pride with the following item: “I feel proud if other people save energy”. Ratings 
were made on a 5-point Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 
(strongly agree). Higher scores of this measure indicated a greater collective emotion of proud. 

Moral Anger measure  

We assessed participants’ moral anger with the following item: “I am angry about the fact that many people do not 
save energy”. A similar measure has been used in the Reese and Jacob’s (2015) study. Ratings were made on a 
5-point Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). 
Higher scores of this measure indicated a greater moral anger.   

Climate change perception  

People’s climate change perception has been assessed with the following item: “Most scientists say that the world’s 
temperature has slowly been rising over the past 100 years. Do you think this has been happening?’ Ratings were 
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made on a 5-point Likert type scale (1 = No, definitively not – 5 = Yes,  definitively). Higher scores of this measure 
indicated a greater perception of climate change. 

Anthropocentric climate change perception  

People’s anthropocentric climate change perception has been assessed with the following item: “Assuming that the 
worlds temperature is rising, do you think this is caused mostly by natural causes, about equally by natural causes 
and human activity, or mostly by human activity?”. Ratings were made on a 3-point scale (1 = mostly by natural 
causes, 2 = about equally by natural causes and human activity, 3 = mostly by human activity). Higher scores of 
this measure indicated a greater anthropocentric perception of climate change. 

 

Results  

Bivariate correlations 

We computed zero-order correlations among the variables investigated (see Table 3). A short summary of the most 
important relations is given below. 

People’s economic outlook concerning the political orientation was significantly and positively related to the 
following variables: a social outlook concerning the political orientation, individuals’ emotional suppression and 
mindfulness. In other words,  the more conservative people are with respect to economic issues, the more 
conservative they are also about social issues, the more they supress their emotions, and the more mindful they 
report to be. Furthermore, people’s economic outlook was significantly and negatively related to following variables: 
individuals’ consideration about future consequences, collective pride, moral anger, climate change perception and 
anthropogenic climate change perception. This means that more conservative people report to adjust their 
behaviour less for future consequences, to experience less pride if other people save energy and less moral anger 
when other people waste energy. They also are more sceptical about climate change and human causes to it. 

A similar pattern can be observed for the social political orientation. A more conservative social political outlook 
was significantly and positively related to the following variables: emotional suppression and mindfulness. This 
variable was significantly and negatively related to following variables: individuals’ consideration about future 
consequences, collective pride, moral anger, climate change perception and anthropogenic climate change 
perception.  

Individuals’ emotional suppression was significantly and positively related to the following variables: cognitive 
reappraisal, consideration of future consequences, mindfulness, collective proud and moral anger; whereas it was 
significantly and negatively related to anthropogenic climate change perception. This means that people who 
suppress their emotions more, report to more often change their thinking in situations that bother them, to consider 
the future more in their actions, to be more mindful, to experience more collective pride and moral anger, but to 
have more doubts about the human causes of climate change. 

Cognitive reappraisal was significantly and positively related to the following variables: consideration of future 
consequences, mindfulness, collective proud, moral anger and climate change perception. In other words, People 
who adjust their thinking more to the situation, consider the future consequences of their actions more, are more 
mindful and feel more collective proud and moral anger. They also are less in doubt about climate change being a 
reality. 

Individuals’ perception about future consequences of their actions was significantly and positively related to the 
following variables: mindfulness, collective pride, moral anger, climate change perception and anthropogenic 
climate change perception. This follows the same pattern as described the variables before. 

Individual differences in mindfulness were significantly and positively related to the following variables: collective 
proud, moral anger and climate change perception, meaning that more mindful people feel more collective pride, 
moral anger and perceive climate change as more real.   

Also feelings of collective pride were significantly and positively related to following variables: moral anger, climate 
change perception and anthropogenic climate change perception.  

Feelings of moral anger were significantly and positively related to following variables: climate change perception 
and anthropogenic climate change perception, showing that  accepting climate change as real and man-made leads 
to a higher degree of moral anger if other people do not save energy.  
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Finally, people’s climate change perception was significantly and positively related to anthropogenic climate change 
perception, showing that the two components are usually seen together.  

The effect sizes of these relationships range from null/small to very large effects (r = .00 to r = .79). Note that the 
significant correlations have been reported once when describing the relationships among variables. For example, 
whether emotional suppression is related to cognitive reappraisal and such a relationship has been reported when 
describing the correlations of emotional suppression, then it has been not reported when describing the correlations 
of cognitive reappraisal.  

Interaction effects 

Based on the relationships pointed out from the correlation analyses, we tested two moderation models. We show 
how a dysfunctional emotion-regulation strategy (i.e., emotional suppression), which might lead people to 
suppresses and discard (from a functional point of view) important collective and moral emotions (i.e., collective 
pride and moral anger aimed at counteracting climate change), can negatively influences individuals’ beliefs in 
climate change. First, we tested the combined interaction effect of collective pride and emotional suppression as 
key predictor, and the beliefs in climate change as the outcome of the model. Second, we tested combined 
interaction effect of moral anger and emotional suppression as the key predictor, and the beliefs in climate change 
as the outcome of the model. To test these models, we computed a composite score of beliefs in climate change 
with both measures of anthropocentric climate change perception and climate change perception reported above 
(see measures section for more details).   

Let us describe the first model in more details. We first tested the notion that the collective pride would be positively 
associated with beliefs in climate change. Moreover, we expected that the effect of collective pride on beliefs in 
climate change would be moderated by emotional suppression. To test this model, we used the PROCESS macro 
(model #1; see Hayes, 2013 for more details) that runs under the SPSS software and we specified a moderated 
regression model including, along with the main effects for collective pride and emotional suppression, the crucial 
collective pride X emotional suppression interaction parameter. Furthermore, this model included age and gender 
as covariates. Variables of interest were mean centered prior to analysis.  

The model accounted for 9% of the variance in the criterion (F(5,1834) = 350.50, p < .001). The covariate of age 
was negatively and significantly connected with the criterion variable pointing out that older individuals showed 
disbelief in climate change (b = -.06, se = .01, p > .001); whereas gender did not show a significant effect on the 
criterion variable in this model (p > .10). Once these covariates were taken into account, the collective pride scores 
provided a unique contribution in accounting for beliefs in climate change (b = .38, se = .01, p < .001). Individuals’ 
emotional suppression was also significantly related to the dependent variable (b = -.02, se = .01, p < .05). More 
germane to our interaction hypothesis, the collective pride X emotional suppression interaction was also significant 
(b = -.02, se = .01, p < .01). Simple slope effects revealed that, even if there was a significant association between 
collective pride and beliefs in climate change (b = .36, se = .01, p = .000) at higher levels of emotional suppression 
(1 sd above the mean), as the emotional suppression decreased to a mean value the association became stronger 
(b = .38, se = .01, p = .000), and became strongest (b = .40, se = .01, p = .000) for those participants showing the 
lowest levels of suppression (1 sd below the mean), compared with those observed at low and medium levels.  

Let us describe the second model in more details. We first tested the notion that the moral anger would be positively 
associated with beliefs in climate change. Moreover, we expected that the effect of moral anger on beliefs in climate 
change would be moderated by emotional suppression. As for the previous model, we used the PROCESS macro 
(model #1; see Hayes, 2013 for more details) that runs under the SPSS software and we specified a moderated 
regression model including, along with main effects for moral anger and emotional suppression, the crucial moral 
anger X emotional suppression interaction parameter. Furthermore, this model included age and gender as 
covariates. Variables of interest were mean centered prior to analysis.  

The model accounted for 8% of the variance in the criterion (F(5,1834) = 325.53, p < .001). The covariates of age 
and gender was both significantly connected with the criterion variable with older people and men showing more 
disbeliefs in climate change than younger and women (age’s b = -.07, se = .01, p > .001; gender’s b = .05, se = 
.02, p > .05). Once these covariates were taken into account, the moral anger scores provided a unique contribution 
in accounting for beliefs in climate change (b = .35, se = .01, p < .001). Individuals’ emotional suppression was also 
significantly related to the dependent variable (b = -.03, se = .01, p < .01). More germane to our interaction 
hypothesis, the moral anger X emotional suppression interaction was also significant (b = -.03, se = .01, p < .01). 
Simple slope effects revealed that even if there was a significant association between moral anger and beliefs in 
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climate change (b = .33, se = .01, p = .000) at higher levels of emotional suppression (1 sd above the mean), as 
the emotional suppression decreased to a mean value the association became stronger (b = .35, se = .01, p = 
.000), and became strongest (b = .38, se = .01, p = .000) for those participants showing the lowest levels of 
suppression (1 sd below the mean), compared with those observed at low and medium levels.  

These interaction effects and simple slopes analyses are described in figures 3 and 4 

 

Figure 3: Interaction effects of collective pride and emotional suppression on beliefs in global climate change 

 

 

 

Figure 4: Interaction effects of moral anger and emotional suppression on beliefs in global climate change 
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Summary and conclusions  

Taken together, the results of our analyses on the individual-level psychological variables included in the 
multinational survey revealed some interesting patterns, in particular for what it concerns the role of emotions and 
emotion-regulation processes in shaping people’s beliefs in global climate change.  

In fact, in line with our predcitions and on the previous work we conducted in the earlier phases of the ECHOES 
project, which is reflected in the literature review and in the Meta-Analysis, we found that both individual and 
collective emotions (such as collective pride and moral anger) do play a role in shaping the way people perceive 
and judge global environmental change. Together with these basic emotions per se, an important role is played 
also by emotions regulations strategies, such as for example emotion suppression. 

Coherently with our arguments, the correlation patterns we detected, and the specific moderation models that we 
tested suggest that those individuals who are less keen to adopt this often unadaptive psychological affective 
strategy, are also those for which basic emotions like pride and anger are more direct predictors of perception of 
global environmental change and its attribution to human causes, and thus should be more prone to change their 
lifestyles and energy choices in a more sustainable direction, or more generally act in favour of the environment, 
or even more broadly to support policies that are aimed at reducing the environmental impact of human activities. 

This is an important piece of information and knowledge that we were able to acquire thorugh the ECHOES survey, 
as it shows that, to achieve a sustainable energy trasntion, the potential changing power of basic psychological 
factors such as emotions and emotion regulation could be relatively shared across large portions of current 
European people. 
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Table 3: Means, standard deviations, and bivariate correlations among the individual level WP4-based items in the ECHOES multinational survey 

 1 2 3 4 5 6 7 8 9 10 

1 Economic PO 1          

2 Social PO .787** 1         

3 Emotional Suppression .034** .025** 1        

4 Cognitive Reappraisal .012 .005 .287** 1       

5 CFC -.016* -.022** .111** .260** 1      

6 Mindfulness .038** .047** .065** .135** .226** 1     

7 Collective Pride -.065** -.057** .046** .151** .312** .162** 1    

8 Moral Anger -.078** -.068** 0.56** .086** .241** .107** .476** 1   

9 CCP -,114** -.129** .011 .073** .188** .089** .284** .263** 1  

10 ACCP -.116** -.133** -.031** .001 .095** .000 .192** .196** .412** 1 

M (SD) 2.93 (1.14) 2.89 (1.17) 3.06 (1.09) 3.29 (.97) 3.72 (.88) 3.83 (.10) 3.77 (1.04) 3.66 (1.08) 4.14 (.96) 2.47 (.64) 

Note. Economic PO (Economic Political Orientation); Social PO (Social Political Orientation);  CFC (Consideration of Future Consequences); CCP (Climate Change Perception); 
ACCP (Anthropogenic Climate Change Perception). *p < .05; ** p < .001.
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2.3 Report on WP4 experiments: Identity factors 

2.3.1 Introduction and theoretical background 

In order to achieve the Great Transformation (WBGU, 2011) towards a more sustainable society it will be necessary 
to reach actors on all relevant societal levels on a broad scale (Beling et al., 2018; Geels, 2002; Samadi et al., 
2017; Schneidewind & Zahrnt, 2014; WBGU, 2011). Research on when and why people are acting in a pro-
environmental fashion has usually focused on individual behaviours (for an overview see e.g., Bamberg & Möser, 
2007; Klöckner, 2013). Indeed, there is evidence that household consumption (e.g. housing, food, mobility) alone 
represent a high proportion of the total amount of emissions (e.g., Hertwich & Peters, 2009; Ivanova et al., 2016). 
Thus, approaches at the micro-level seem to be very promising because of the enormous resource saving potential 
in consumption behavior – provided that many individuals get involved (Dietz, Gardner, Gilligan, Stern, & 
Vandenbergh, 2009; Fritsche, Barth, Jugert, Masson, & Reese, 2018a). Notwithstanding the relevance of these 
findings for interventions and policy makers – environmental crises are collective crises that can only be solved by 
collective efforts and not by individuals (Fritsche, Barth, Jugert, Masson, & Reese, 2018b; Fritsche et al., 2018a). 
Taking this into account, the Social Model of Pro-Environmental Action (SIMPEA, Fritsche et al., 2018a) was 
proposed to explain how social identity processes could affect environmental appraisals and responses. More 
precisely, these appraisals and responses depend on the degree to which people identify with a group, the 
effectiveness which they attribute to this group to tackle environmental crises and the group norms related to pro-
environmental behaviour. Therefore, it provides explanations for pro-environmental behaviours beyond established 
personal-level predictors.  

It is important to note that it is not intended to replace previous models that explain pro-environmental behaviour 
on an individual level, but rather to complement them. However, in order to respond to the scale of the problem, a 
psychology of the environmental crisis has to acknowledge the collective dimension of human cognition and action 
for understanding, and potentially changing different perceptions of and responses to environmental crisis (Fritsche 
et al., 2018b). 

Within the scope of the ECHOES project it is now possible for the first time, to investigate systematically and in 
different countries within and outside the EU not only typical influential factors of pro-ecological behaviour on the 
individual level, but also those of the collective level. The standardised research design allows us to compare the 
effects of the single factors across culturally diverse regions. This knowledge can be used to better target 
interventions and policy measures aimed at fostering pro-environmental behaviour among the respective citizens. 
In this context, we conducted seven experimental studies in four EU countries (Germany, Italy, Finland, Bulgaria) 
and two non-EU countries (Turkey, Norway). Additionally, a multinational quantitative survey was conducted to 
investigate individuals’ energy related behaviour. Here, too, data regarding the above mentioned key factors was 
collected. To increase the relevance of the results presented here for political decision-makers the focus was laid 
on those variables, the efficacy of which has been shown also in meta-analytical studies. 

 

Social identity processes 

People often define themselves in their daily life through their affiliation to groups. Social identity has an important 
impact on behaviour (Turner, Oakes, Haslam, & McGarty, 1994) and it is accompanied by an internalisation of 
norms, values and goals of the group in question (Haslam, 2011; Turner & Oakes, 1986) and feelings of 
belongingness with the group (Hornstein, 1972). As a result of internalisation these group-related norms, values 
and goals become obligatory, in other words individuals act with respect to group goals and interests (Simon, 2004). 
Hence, social identities are either defined by dissociating one‘s own group from others, or on the basis of shared 
opinions or destinies, which in turn can lead to jointly initiated projects or movements (Thomas, Mavor, & McGarty, 
2011; Sherif, 1966). In order to overcome individuals‘ feelings of climate change helplessness environmental action 
has to be taken on the collective level (“WE act!” instead of “I act.”). In the face of climate change threat this ability 
of „We“-thinking might be a way out of the crisis (Fritsche et al., 2018a). Activists of the Fridays For Future 
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movement are a striking example of how a perceived common fate (a climate change threatened future) can lead 
to think and act in line with collectives. There is empirical evidence that the environmentalist identity increases the 
willingness to consume environmentally friendly products or to engage in pro-ecological collective actions (e.g. 
signing a petition; Bartels & Onwezen, 2014; Fielding, McDonald, & Louis, 2008). However, the true potential of the 
Social Identity Model of Pro-Environmental Action does not lie in the prediction of pro-environmental behaviour of 
individuals whose identity is already defined by pro-ecological norms (e.g. the Fridays For Future activists), but to 
understand, which social identities relevant to everyday life (e.g., gender, ethnic, political affiliations) determine pro-
environmental behaviour. In this regard, perceived group norms and collective efficacy are essential (Fritsche et 
al., 2018a). For instance, experimental studies showed that high identifiers (within a group of students) increased 
the willingness to engage in pro-environmental action only when pro-ecological group norms were salient (Masson 
& Fritsche, 2014). Whether people engage in environmentally friendly behaviour also depends on perceived 
efficacy. Homburg and Stolberg (2006) found, that collective efficacy was associated with problem-orientated 
coping behaviour (e.g., search for information about environmental problems), which itself was positively correlated 
with pro-environmental behaviour. Moreover, within another experimental study, Jugert and colleagues (2016) 
showed, that perceived collective efficacy also increased perceived self-efficacy, which in turn increased pro-
environmental action intentions. In a representative study, which was recently carried out for the Federal Agency 
for Nature Conservation (BfN) we found the interaction between social identity, group norms and collective efficacy, 
which is assumed by the Social Identity Model of Pro-Environmental Action: The more participants identified with 
people of their region/all humanity, the more environmentally friendly social norms and collective efficacy were 
perceived, the higher the intention, to engage in actions aimed at nature conservation (Hoppe, Chokrai, & Fritsche, 
in prep.). 

 

Further influencial factors for environmental-relevant behaviours 

Moral obligation 

Moral obligation (or personal norm) was described early within the norm activation theory, originally developed to 
explain when and why people engage in pro-social, altruistic behaviour. In theory, altruistic behaviour occurs when 
individuals perceive threatening negative consequences (awareness of consequences) for third parties (e.g., other 
people, the environment) and at the same time feel responsible to avert these consequences (ascription of 
responsibility). Central to the norm-activation theory is the assumption that altruistic behaviour is caused by feelings 
of moral obligation (Schwartz, 1977). Over the last three decades several meta-analyses (Bamberg & Möser, 2007; 
Hines, Hungerford, & Tomera, 1987; Klöckner, 2013) identified moral obligation as a central predictor for pro-
environmental intentions (which in turn affect pro-environmental behaviours) across various domains such as 
energy-saving behaviour (Black, Stern, & Elworth, 1985), travel mode choice (Hunecke, Blöbaum, Matthies, & 
Höger, 2001), recycling (Guagnano, Stern, & Dietz, 1995) or pro-environmental consuming (Thøgersen, 1999).  

Environmental identity  

Environmental identity was first introduced by Sparks and Shepherd (1992) who showed that one’s identity as a 
green consumer can explain pro-environmental behaviour beyond typical predictors such as attitudes, personal 
efficacy or norms (Dean, Raats, & Shepherd, 2012; Lois, Moriano, & Rondinella, 2015; Lokhorst, Hoon, le Rutte, & 
de Snoo, 2014; Whitmarsh & O’Neill, 2010). Since then different conceptualizations of environmental identity were 
developed. Some of which are rather domain- or behaviour-specific such as recycler and (water-)conserver identity 
(Lauren, Fielding, Smith, & Louis, 2016; Nigbur, Lyons, & Uzzell, 2010; Van der Werff, Steg, & Keizer, 2013; White 
& Hyde, 2012) or more broader concepts like pro-environmental consumer or person (Dean et al., 2012; 
Gatersleben, Murtagh, & Abrahamse, 2014; Sparks & Shepherd, 1992; Van der Werff et al., 2013). There is 
empirical evidence for pro-environmental identity as a significant predictor for people’s efforts to reduce waste, 
water or  energy consumption (e.g., Nigbur et al., 2010; Whitmarsh & O’Neill, 2010) as well as for eco-shopping 
and food consumption (Dean et al., 2012; Kashima, Paladino, & Margetts, 2014) or for the intention to use an 
electric car (Barbarossa, Beckmann, De Pelsmacker, Moons, & Gwozdz, 2015). Further studies also found indirect 
or interaction effects involving environmental identity. For instance, Gatersleben and colleagues (2014) showed 
that environmental identity mediated the relationship between biospheric values and green behaviour and the 
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relationship between environmental attitudes (combined within the so called New Environmental Paradigm, NEP, 
Dunlap & Van Liere, 1978) and green behaviour. There is further evidence for indirect effects of environmental 
identity on behaviour, for example mediated through personal norms (Barbarossa et al., 2015; Klöckner, 2013; Van 
der Werff et al., 2013). Another study pointed to the moderating role of environmental identity in predicting 
environmental behaviour (Carfora, Caso, Sparks, & Conner, 2017). 

Helplessness 

Following Salomon, Preston and Tannenbaum (2017) we define helplessness as a prospect that a negative 
outcome seems beyond personal control (see also Abramson, Seligman, & Teasdale, 1978; Hiroto & Seligman, 
1975). In view of the growing threat caused by climate crisis people often feel helpless, because they believe that 
their individual actions can not affect the climate. This feeling is reinforced by the fact that one cannot see any 
impact of personal pro-environmental behaviour (e.g. avoiding air travel, buying unpacked food, or saving energy) 
on global warming. Furthermore, the size of problem feels disproportionally big in comparison to what is practically 
within an individuals’ power. In several studies, Salomon and colleagues (2015) showed that people who felt 
helpless in the face of climate crisis had lower intentions to conserve energy. However, they also found that 
participants who read high efficacy messages regarding individual pro-environmental actions reported stronger 
intentions to conserve energy than those who read low efficacy messages. Furthermore, Fritsche and colleagues 
(2018a) presume that climate change helplessness may be overcome by perceived efficacy. In contrast to Salomon 
et al., however, they refer to the perceived collective (instead of personal) efficacy of a self-relevant group. Thus, 
following the assumptions of their model people should feel less helpless when they believe their group or collective 
effort can mitigate the impact of climate change. Yet, the empirical and systematic evaluation of this assumption 
has not been approved.  

 

2.3.2 The ECHOES WP4 experiments 

Based on the assumptions of the Social Identity Model of Pro-Environmental Action the present study explores 
whether reminders of group membership (salient social identity) foster climate-protective behavior (e.g. energy-
saving behavior).  

More specifically, the following research questions were investigated: 

(1) We test whether a salient social identity (a “group of people aged under 30”) increases participants’ intentions 
to engage in collective climate-protective action.  

(2) More exploratory, we also test whether personal pro-environmental action intentions (personal action intentions, 
willingness to pay higher prices for ecological products, acceptance of “green” policies) are significantly stronger in 
the social identity salience condition than in the personal identity salience condition. 

(3) Additionally, we assume less feelings of helplessness with regard to climate change in participants of the social 
identity salience condition in comparison to persons who were reminded of their personal identity. 

 

The ECHOS WP4 survey 

(4) We will explore the relationships between influential factors of the social, respectively individual level and pro-
ecological action intentions or behaviour. Concretely we will investigate the bivariate correlations between social 
identification, social norms, collective efficacy and three dependent variables, pro-environmental action intentions, 
policy acceptance and actual behaviour. Furthermore, we will analyse the bivariate correlations between moral 
obligation and environmental identity on the one hand and action intentions or actual behaviour. We expect positive 
correlations between all potential influential factors and the considered action intentions or actual behaviour. 
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Methods 

Participants and Design  

The WP4 experiments were carried out by the respective ECHOES partners in Germany, Italy, Finland, Bulgaria, 
Turkey and Norway between February 2017 and May 2019. After data cleaning1, a total of N = 1217 questionnaires 
has been considered in the analyses, including n = 543 male and n = 668 female, n = 17 diverse participants and 
n = 6 persons whose gender was not specified, with a mean age of M = 21.83 years (SD = 2.24, range = 18-25 
years). Broken down by individual countries the composition of the samples were as follows: Germany 1 with N = 
144 (M = 21.63 years, SD = 1.87), including n = 58 male and n = 84 female and n = 2 diverse participants; Germany 
2 with N = 130 (M = 21.09 years, SD = 2.44), including n = 76 male, n = 48 female, n = 2 diverse and n = 4 
participants whose gender was not specified; Italy with N = 139 (M = 21.59 years, SD = 2.01), including n = 36 male 
and n = 103 female participants; Finland with N = 196 (M = 21.71 years, SD = 2.46), including n = 98 male and n = 
98 female participants; Bulgaria with N = 147 (M = 21.61 years, SD = 1.71), including n = 59 male and n = 87 
female and n = 1 diverse participants; Turkey with N = 211 (M = 22.88 years, SD = 2.17), including n = 86 male 
and n = 125 female participants; Norway with N = 250 (M = 21.40 years, SD = 2.34), including n = 130 male and n 
= 106 female, n = 12 diverse participants and n = 2 participants whose gender was not specified. 

All respondents were assured of the anonymous nature of the survey and were asked to fill in the questionnaires 
after they provided their informed consent to participate in the study. The current data is based on a cross-sectional, 
experimental design with two conditions (between-subject design).2 While the questionnaires used in Leipzig and 
Rome were longer, we applied shorter versions in Finland, Bulgaria, Turkey and Norway due to different economical 
circumstances.3 Two studies, Germany 1 and Italy were conducted as paper-pencil studies among students. The 
other experiments were carried out online with participants recruited by survey companies (such as Clickworker) in 
the respective countries. All respondents were either compensated with a small monetary allowance (2-3 Euros, 
Germany 2, Turkey, Norway, Bulgaria, Finland), got a bar of vegan chocolate (Germany 1) or earned credit towards 
a course requirement for their participation (Italy). 

The first two experiments were conducted in Germany (Germany 1, Germany 2). On the basis of exploratory factor 
and reliability analyses, items and scales were selected for the replication studies in the other countries. Afterwards 
all items were translated from German into English language and then retranslated into local languages. In Norway, 
we used the English version of the questionnaire and it was made sure that participants felt confident enough to 
take part in a foreign language survey. 

 
Measures 

In the following, only variables relevant for the present study are reported4. A detailed list of all items is provided in 
Table A1 of Appendix A. Unless otherwise specified all ratings were made on a 9-point Likert scales from 1 = fully 
disagree to 9 = fully agree, except for the second German Study (Germany 2) with ratings on a 7-point Likert scale. 

At the very beginning of all questionnaires participants read a text, stressing the enormous ecological, social and 
economical dangers an unabated climate change carries, for instance food and water scarcity, wars or mass 
migrations. In this way, climate change threat was made salient for all study participants. 

Manipulation. To manipulate the experimental conditions - social identity salience versus personal identity salience 
- we applied the three things manipulation developed by Haslam, Oakes, Reynolds, and Turner (1999): After 

                                                           

1 Data of participants who did not gave their consent to participate in the study or did not fit into the targeted age group (18-25 years) were 
excluded. The Italian sample includes only persons who participated at both measurement points. 

2 An exception is Rome. Here we had the opportunity to conduct a longitudinal study with two measurement points. While the questionnaire 
of Wave 1 contained only constructs that were considered as potential moderator or mediator variables, the second (main) questionnaire of 
Wave 2 was similar to those which were used in the other countries.. 

3 Questonnaires used in all six countries will be available in the ECHOES data archive. 

4 All questionnaires will be available in full length in the open-access archive of the ECHOES project. 
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reading a short text about the consequences of climate change all participants were asked to identify three things 
that they (a) do often, (b) do rarely, (c) do well, and (d) do badly. The social identity salience was manipulated by 
asking participants for example to identify activities most other members of the younger generation are engaged 
in. Within a second manipulation participants cited activities in which they personally engaged. The first 
manipulation intended to make the social identity salient (identification with the younger generation), the second 
served to focus them on their individuality and thus on their personal identity. 

In Germany and Italy, social identification was measured by a set of nine items adopted from the translated and 
validated German version of the subscale self-investment of identification Leach and colleagues (2008) developed 
in 2008 (Roth & Mazziotta, 2015). Three facets were captured, with three items for each facet: Centrality (e.g., “The 
fact that I am part of the younger generation is an important part of my identity.”), solidarity (e.g., “I feel solidarity 
with the younger generation.”), and satisfaction (e.g., “I am glad to be part of the younger generation.”). In the 
shorter versions of the questionnaire social identity was measured with four items, comprising three items of the 
solidarity-facet of the self-investment scale and a single-item measure developed by Postmes, Haslam, and Jans 
(2013; across studies Cronbach's α ranged from .86 to .95)5. 

Collective efficacy was measured by three (to four) items adopted by Jugert et al. (2016; e.g., "The members of the 
younger generation (“generation under 30”) can collectively do something to reduce the negative effects of climate 
change."; across studies Cronbach's α ranged from .89 to .96). 

In order to measure social norms two (to four) items were adopted from Cialdini, Reno, and Kallgren (1990; e.g., 
"Most younger people consider climate concerns in their everyday lives."; across studies Cronbach's α ranged from 
.64 to .88). 

Moral obligation6 was measured by one (to two) item(s) as follows: “I feel morally obliged to take action against 
climate change.” 

We used three items to measure environmental identity (Clayton, 2003; e.g., “If I weren’t able to act environmentally 
friendly, it would matter to me a lot.”; across studies Cronbach's α ranged from .74 to .94).  

To measure helplessness we developed four items, e.g., “I feel helpless in the face of climate change” (across 
studies Cronbach's α ranged from .76 to .85). 

As dependent variables we measured the following four scales:  

Seven (to twelve) items used by Jugert et al. (2016) captured personal action intentions (e.g., “For environmental 
reasons, I will take measures to save energy.”; across studies Cronbach's α ranged from .73 to .92). 

Based on Trivedi, Patel and Savalia (2015) six items were adopted to capture willingness to pay (e.g., “I would be 
willing to pay, 20% more for public transport which is operated with climate friendly energy.“; across studies 
Cronbach's α ranged from .82 to .92). 

Another set of six items measured policy acceptance (e.g., “I would be willing to pay higher taxes.”; across studies 
Cronbach's α ranged from .82 to .92) inspired by de Groot and Schuitema (2012). 

Collective action intentions (Klandermans, 1984; Simon et al., 1998) were captured by four (to five) items, assessing 
the willingness to engage in a variety of behaviours items (e.g., “participate in collective actions by the “generation 
under 30” to protect nature, e.g. in demonstrations.”; across studies Cronbach's α ranged from .82 to .95). 

Statistical analyses were conducted using SPSS 25.0.  

 

                                                           

5 Due to technical problems the data set of the Norway study does not include items capturing social identification, willingness to pay or 
policy acceptance. 

6 Moral obligation is used here synonym to personal norms as it is described in the context of the norm-activation theory (Schwartz, 1977) 
or in Klöckner’s (2013) comprehensive action determination model. 
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Results: Experimental results 

Research questions 1 & 2 
In order to test whether a salient social identity (a “group of people aged under 30”) increases participants’ intentions 
to engage in collective climate-protective action we conducted analyses for the the aggregated sample (see Table 
1) and also for every single study (statistical values can be obtained from Appendix C, Table C1-C7). Applying 
basic t-test analysis, we found no significant differences in the willingness to participate in collective action (as well 
as in the three personal dependent variables) between the social and personal identity salience conditions. To 
increase statistical power, we also conducted a meta-analysis including data of all seven experiments, while 
controlling for repsondents’ level of (personal) environmental identity. In line with our predictions, we found positive, 
yet small main effect of the manipulation on collective action intentions (Hedges g = .18), indicating that reminders 
of the group (younger generation) led to higher intentions to engage in collective action as compared to reminders 
of personal identity. For the more personal action variables (personal action intentions, willingness to pay a premium 
for eco-friendly products, acceptance of green policies), no significant meta-analytical effects were found. 
 
To explore possible boundary conditions of the positive effect of salient social identity on collective action intentions, 
we conducted regression analysis with interaction tests, including identity salience as the independent variable and 
environmental identity as the moderator variable. We reasoned that the positive effect of social identity on collective 
actions intentions might be stronger for people with relatively low levels of environmental identity, as highly 
environmentally committed persons may act in favor of the environment regardless of salient social or personal 
identities. Results supported our assumption and showed a significant interaction effect of identity salience and 
environmental identity. Inspection of the simple slopes revealed that reminders of group membership only increased 
collective action intentions for people with low levels of environmental identity. In other words, participants with 
(otherwise) low interest in environmental issues showed a higher willingness to engage in climate protection when 
a social (vs. personal) identity was made salient. 
 
To shed some light on the process underlying the positive meta-analytical effect of salient social (vs. personal) 
identity on collective actions, we further explored the data. Applying basic t-test analysis, results showed that the 
values of social identification and collective efficacy were significantly higher when social (vs. personal) identity 
was salient (Table 4). We thus conducted mediation analysis, including identity salience (personal vs. social identity 
salient) as the independent variable, social identification (i.e. strength of people’s psychological bond with the 
group) or collective efficacy as the mediator variables and collective action intentions as the dependent variable. 
We found a positive indirect effect of identity salience on collective action intentions through social identification. 
More specifically, reminders of the group increased respondents’ identification with the younger generation which 
in turn led to higher intentions to engage in collective action to fight climate change. Results showed a similar 
indirect effect of identity salience on collective action intentions through collective efficacy.  
 

Research question 3 

Contrary to our assumptions, reminders of the group membership did not decrease personal helplessness (Table 
4). Furthermore, the mean values of helplessness in both conditions were clearly above the average of the scales, 
indicating a rather higher perception of helplessness among all respondents. 

One explanation might be that helplessness was measured after our central dependent variables (collective and 
personal action intentions). Reporting higher intentions to engage in collective action in both conditions might has 
provided the participants with an opportunity to restore their feelings control after salient climate change threat, 
thereby reducing feelings of personal helplessness. Similarly, reminders of collective action (as induced by the 
collective action intention items) might have shifted the mental focus of the participants in the personal identity 
salience condition from the personal self to the social self. Finally, we had to measure possible moderator variables 
such as collective efficacy or social identification after our central dependent variables (action intentions, willingness 
to pay etc.) to avoid that reminders of collective variables weaken the effectiveness of the identity salience 
manipulation. However, measuring moderators after the manipulation and the dependent variables may risk biased 
perception of these constructs, thus limiting their predictive power as possible moderators. From this perspective, 
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the positive correlations between personal helplessness on the one hand and collective efficacy or social 
identification on the other hand may hint at motivated social cognition, i.e. people with higher feelings of personal 
helplessness reported higher levels of (perceived) collective efficacy and social identification to cope with their 
helplessness (Table 5). Further research is needed, applying longitudinal designs or more focused experimental 
designs, to test the effect of social identity salience on personal helplessness.  

Table 4: Contrast of Personal Condition With Collective Condition (total Sample) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t p LL UL 

Social identification  5.25 1.89  5.53 1.93 -2.35 .019 -.59 -.06 

Collective efficacy 6.10 1.89  6.27 1.91 -´1.98 .048 -.52 -.02 

Perceived helplessness 5.26 1.85  5.26 1.91 0.01 .999 -.26 .25 

Personal action intentions 5.78 1.63  5.83 1.71 -1.02 .310 -.34 .10 

Willingness to pay 5.37 1.95  5.45 2.08 -0.67b .500 -.37 .19 

Policy acceptance 4.90 2.08  5.02 2.16 -0.67 .500 -.36 .16 

Collective action intentions 5.70 1.91  5.95 1.90 -2.07 .390 -.53 -.03 

Note. N = 1217. a df =786.41. b df = 786.22. BCa = bias corrected and accelerated. CI = confidence interval. LL 
= lower limit. UL = upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 
2008). 
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Results: Correlational results 

The experimental results provided mixed support for our research questions. On the correlational level, however, 
results across the seven studies indicate substantial associations between our central collective variables (social 
identification, collective efficacy, social norms) and the four dependent variables. Previous studies showed a 
substantial impact of identity-based and also personal level variables on pro-ecological behaviour and intentions 
(Hoppe, Chokrai, & Fritsche, in prep.). In line with these findings, our results showed moderate to strong positive 
correlations between social identification, social norms and collective efficacy on the one hand and the four 
dependent behavioral variables on the other hand. In other words, respondents who strongly identified with the 
younger generation, perceived the younger generation to be more effective in fighting climate change or perceived 
eco-friendly behavior as more prototypical for the younger generation reported higher intentions to engage in 
collective and personal eco-friendly behavior, as well as a higher willingness to pay a premium for eco-friendly 
products or to accept “green” policies. Additionally, we tested relationships between personal level variables (moral 
obligation, environmental identity) and the dependent variables. A significant and similarly strong positive 
relationship was found between moral obligation and environmental identity on the one side and the four dependent 
variables on the other side. Furthermore, we found moderate to strong relationships between our three collective 
variables and moral obligation, respectively environmental identity. Perceived helplessness was positively, 
moderately correlated with collective as well as (rather) personal action intentions. Statistical details can be 
obtained from Table 5. 
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Table 5: Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for both Conditions (total Sample) 

Note. * p < .05. ** p < .01. 

 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .45** -         

3. Social norms .50** .44** -        

4. Moral obligation .38** .63** .44** -       

5. Environmental identity .40** .58** .46** .61** -      

6. Perceived helplessness .23** .28** .29** .32** .22** -     

7. Personal action intentions .40** .69** .47** .68** .65** .31** -    

8. Willingness to pay .36** .53** .42** .60** .54** .21** .71** -   

9. Policy acceptance .26** .45** .35** .54** .48** .16** .56** .67** -  

10. Collective action intentions .42** .72** .47** .67** .64** .32** .75** .66** .57** - 

M 5.39 6.18 5.09 6.09 5.72 5.26 5.80 5.41 4.96 5.82 

SD 1.91 1.90 1.89 2.12 1.84 1.88 1.67 2.02 2.12 1.91 

N 963 1213 1208 1213 1207 1212 1213 963 961 1214 
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2.3.3 The ECHOES WP4 survey 

 
Within the ECHOES project, we conducted a multinational quantitative survey across 31 countries to investigate 
individuals’ energy related behaviour, attitudes and choices covering six life domains (housing, mobility, diet, 
consumption, leisure, acquisition of information). Similarly to the WP4 experiments, this study included the three 
core variables of the Social Identity Model of Pro-Environmental Action (SIMPEA, Fritsche, Barth, Jugert, Masson, 
& Reese, 2018a) as well as moral obligation, environmental identity and three dependent variables (pro-ecological 
action intentions, policy acceptance and actual behaviour). In addition to the analyses we carried out regarding the 
experimental data, we investigated the relationships between social, respectively personal level variables on the 
one hand and several pro-ecological action intentions. 
 
Methods 
Participants and Design  
The online-survey was implemented across 31 countries (EU-28, Norway, Turkey, and Switzerland) during a 4-
month period, with about 600 respondents recruited in each country through a random sampling procedure, and a 
total sample of N = 18.061 (with n = 9062 male, n = 8868 female and n = 132 not specified participants) completed 
surveys. Participants can be assigned to the following age groups: n = 125 younger than 18 years, n = 6122 
between 18 and 34 years, n = 4127 between 35 and 44 years, n = 3573 between 45 and 54 years and n = 4093 
above 54 years. 
Respondents were recruited via email panels and were allowed into the sample if they could satisfy the 
representativity quotas in the dimensions (age, income, gender). Participation was compensated with 5 Euros and 
a small expense allowance that was given by the panel company.  
In the following, only variables relevant for the present analyses are reported.7 The current data is based on a 
cross-sectional, correlational design with one condition for all participants and one measuring point. Unless 
otherwise specified all ratings were made on 5-point Likert scales from 1 = strongly disagree to 5 = strongly agree. 
All items can be obtained from Figure 5. 
 
Measures 
Social identification was captured with a single-item measure (1 = not at all to 5 = extremely). In order to measure 
social norms seven items were adopted from Cialdini, Reno, and Kallgren (1990). Moral obligation8 was measured 
by three items (Cronbach’s Alpha = .84). Collective efficacy was captured with one item and another single-item, 
adopted by Leach and colleagues (2008) measured environmental identity. 
As dependent variables we measured the following three variables: Energy related action intentions were captured 
by two items (Cronbach’s Alpha = .71). Another set of two items measured policy acceptance (Cronbach’s Alpha = 
.87). Finally, actual behaviour was measured by asking participants whether they would like to donate their 
compensation for taking part in the survey to myclimate.org to fight climate change (0 = No, I don’t want to donate, 
1 = Yes, I donate 1 Euro to 5 = Yes, I donate 5 Euros). 

 

Results 
In order to test the assumed positive relations between influential factors of the social, respectively individual level 
and pro-ecological action intentions or behaviour, we conducted bivariate correlation analyses. Beforehand, the 
frequency distribution of the individual scales was observed (see Figure 10). In addition, Figures 5-9 provide 
frequency distributions at the level of individual items. 
 
 

                                                           

7 The complete questionnaire can be obtained from the open-access archive of the ECHOES project. 

8 Moral obligation as we use it here is identical to the construct personal norms as it is used in the context of the norm-activation theory 
(Schwartz, 1977) or in Klöckner’s (2013) comprehensive action determination model. 
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Almost half of the survey participants (47%) identified themselves (rather) extremely as citizens of their 
municipality/nation or as citizens of Europe, whereas 6% did not at all and 11% did rather not identify themselves 
as such. A majority of 64% believed that their fellow citizens were able to achieve the energy transition together, 
while about 3% were in total disagreement, about 8% tended to disagree. Approximately 43% of the respondents 
(rather) strongly agreed with the statements that many fellow citizens would support energy saving measures, about 
2% strongly disagreed and 10% rather disagreed. When asked whether they felt a moral obligation to support 
energy policies, 72% (rather) agreed strongly, 2% strongly disagreed and 5% rather disagreed. In reply to the 
question whether acting pro-environmentally friendly was an important part of their self about 64% (rather) strongly 
agreed, 3% strongly disagreed and about 6% rather disagreed. About 68% of all participants stated that they were 
(rather) strongly intending to save energy in order to support the energy transition. About 2% was not at all willing 
and 4% were rather not willing to support the energy transition. When asking whether respondents would accept 
policy measures to protect the environment or to support the energy transition 55% (rather) strongly agreed, while 
6% strongly disagreed and 11% rather disagreed. Finally, participants were asked to indicate whether they would 
be willing to donate their compensation for taking part in the survey to myclimate.org. About 3% were willing to 
donate 4 to 5 Euros, 78% were not about to donate anything and 15% donated only 1 Euro. 
 
 

 

Figure 5. Frequency distribution of the single-item measure of social identification. 
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Figure 6. Frequency distribution of the single-item measure of collective efficacy and the individual items of the 
social norms scale. 
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Figure 3. Frequency distribution of the individual items of the moral obligation scale and the single-item measure 
for environmental identity. 
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Figure 8. Frequency distribution of the individual items of the scales capturing energy saving intentions and policy 
acceptance. 

 

 

 

 

 

 

 

 

 

Figure 9. Frequency distribution of the individual items of the scales capturing energy saving intentions and policy 
acceptance. 
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Figure 10. Frequency distribution of the individual scales capturing social identification, social norms, collective 
efficacy, moral obligation, environmental identity as well as energy related action intentions, policy acceptance and 
actual behaviour. 

Research question 4 was supported.  
 
In order to test the statistical significance of the relationships between identity-based variables (social identity, social 
norms and collective efficacy), respectively personal level variables (moral obligation, environmental identity) and 
pro-ecological action intentions bivariate correlations were scrutinized. As expected, all bivariate correlations were 
positive and significant. Social identification, collective efficacy as well as social norms showed moderate significant 
relationships to intentions to save energy and policy acceptance and small positive relationships to actual 
behaviour. Moral obligation as well as environmental identity were strongly correlated to energy saving intentions 
and policy acceptance and small to moderate positive relations were found regarding actual behaviour. Statistical 
details can be obtained from Table 6. 
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Table 6. Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual 
Predictors as Well as Dependent Variables (Survey Data) 

Note. N = 18040; ** p < .01. 

  

 

 

 

Variable 1 2 3 4 5 6 7 8 

1. Social identification -        

2. Collective efficacy .24** -       

3. Social norms .25** .47** -      

4. Moral obligation .23** .46** .46** -     

5. Environmental identity .18** .36** .35** .62** -    

6. Intention  .20** .44** .42** .66** .60** -   

7. Acceptance  .18** .38** .43** .56** .46** .54** -  

8. Behaviour .06** .09** .05** .12** .09** .10** .16** - 

M 3.37 3.70 3.31 3.78 3.75 3.76 3.34 .67 

SD 1.02 .99 .74 .91 1.00 .86 1.05 1.40 
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Summary 

Based on the assumptions of the Social Identity Model of Pro-Environmental Action, the present studies aimed to 
investigate the effects of social identity salience and identity-based factors on collective pro-ecological action 
intentions. To this end, we conducted seven experiments in four EU-states and two neighboring countries to 
examine whether a salient social identity (a “group of people aged under 30”) increases participants’ intentions to 
engage in collective climate-protective action (research question 1). More exploratory, we also tested whether 
personal pro-environmental action intentions (e.g., willingness to pay higher prices for ecological products, policy 
acceptance) were stronger when people were reminded of their social (vs. personal) identity (Research question 
2). On the level of single studies, significant differences between the two conditions were only found in the Italian 
sample. Here, participants were significantly more likely to engage in collective action intentions, when exposed to 
a social identity salience condition (in contrast to participants of the personal identity salience condition).  

However, when meta-analysing data from all seven studies, results showed the expected positive (yet small) effect 
of social identity salience on collective action intentions (but not on the more personal dependent variables). That 
is, when the social self (vs. personal self) was activated, respondents were more willing to engage in collective 
action to fight climate change. Interestingly, this main effect was qualified by an interaction effect of identity salience 
and environmental identity. Especially participants with lower levels of environmental identity (i.e. people who are 
usually less interested in environmental issues) reported greater intentions to engage in collective action when their 
social identity (vs. personal identity) was salient. In other words, salient social identities could motivate people, who 
are otherwise not (or less) motivated to engage for environmental issues, to join in (collectively) fighting climate 
change. Our results also indicate that the (experimental) effects of social identity were mainly restricted to “typical” 
collective behaviour (e.g. join environmental organizations), but showed no consistent effects of the manipulation 
on the more individual types of behaviour (e.g. willingness to pay a premium for eco-friendly products). One reason 
for this might be that we have framed those behaviours as more individual or personal behaviours. In contrast, 
applying a different and more collective framing may also increase the effectiveness of social identities. For 
example, reframing the goal of saving energy from a personal-level goal (“I try to save energy”) to a collective-level 
goal (e.g. German energy turnaround as a collective transition to renewable energies), may also increase people’s 
willingness to engage in seemingly personal energy behaviors (e.g. switching off lights) when a social identity is 
salient. We have found initial evidence for this assumption in the data from Italy, where we measured the perceived 
character of our four dependent variables as more or less collective vs. personal behavior. Analysis showed that 
salient social identity increased the willingness to pay a premium for eco-friendly products, but only for respondents 
who rated this behaviour as more collective behaviour. Further research is needed to test the robustness of our 
findings. 

Our meta-analytical results also showed that the effect of the manipulation on collective action intentions was 
mediated through social identification (i.e. ingroup solidarity). Salient social identity increased social identification 
(i.e. solidarity with the ingroup) which in turn led to higher action intentions. However, the strength of this indirect 
effect might have been limited. We selected the “younger generation” as the target social identity to keep the group 
consistent across the different study contexts in the six countries (e.g. student vs. non-student samples). However, 
the potential of this social identity to act as a meaningful identity as well as the content of the ingroup prototype 
may vary across countries, thus limiting the effectiveness of our identity salience manipulation. This reasoning is 
supported by the mean value of social identification for the total sample, being close to the scale midpoint as well 
as by the substantial positive correlations between identification and the four dependent variables. From an applied 
perspective, a focus on psychologically more important/relevant social identities could increase the effectiveness 
of the salience manipulation.  

For personal helplessness, the results did not support our assumption (research question 3). Overall, we found no 
(consistent) effect of the identity salience manipulation on personal helplessness. Interestingly, the bivariate 
correlations between helplessness and our three collective variables (identification, collective efficacy, social 
norms) were positive. As stated above, this may hint at the fact that people with strong feelings of personal 
helplessness tended to perceive their ingroup as more effective when fighting climate change to cope with their 
feelings of personal helplessness. Again, more research is needed to clarify this point.  
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In sum, the current results only partly support our assumptions. These mixed findings may be attributed to two 
(mainly methodological) issues:  

First, the manipulation might have been unsufficient to cause the expected effect (e.g. choice of target social 
identity). A focus on other groups with higher mean levels of identification or a closer connection to environmental 
issues, or a direct manipulation of social identification or of social identity salience (e.g. surveying respondents 
when engaging in collective thinking and action) might be promising next steps to test this idea. 

Second, our findings might be attributable to the order of the items in the questionnaire. More specifically, we 
measured potential moderator variables, such as social identification, social norms and collective efficacy, after the 
identity salience manipulation and the dependent variables.9 Future research should apply longitudinal designs (i.e. 
measuring core social identity variables before the manipulation) to avoid possible confoundings between the 
manipulation and the proposed moderator variables. 

On the level of bivariate correlations, however, our findings indicate substantial associations between the social 
identity variables and the four dependent variables (behavioural intentions). In line with our assumptions, results of 
correlational analyses showed positive associations between social identification, social norms and collective 
efficacy, on the one hand, and all of the four collective and personal action intentions on the other hand. The 
strongest relationships were found between collective efficacy and the dependent variables, indicating that a sense 
of “We can do it” is crucial to motivate people to engage in pro-environmental behaviour. These results are 
consistent across all countries. It is also in line with findings obtained from a previous study that examined the three 
core variables of the Social Identity Model of Pro-Environmental Action (Fritsche, Chokrai, & Hoppe, in prep.). 
Besides these substantial relationships between our central collective influential factors and those action-related 
variables, we found moderate to strong correlations between the three factors and typical predictors of pro-
ecological behaviour of the personal level (moral obligation and environmental identity). This means that the more 
participants identified with the group of the younger generation, the more they perceived pro-environmental ingroup 
norms or the more they believed being capable to fight climate change the more they perceived an inner obligation 
to protect the environment and the more they saw themselves as environmentalists. This result is not surprising, 
taken into consideration that personal attitudes and values are not formed independently of societal influences. 
Thus, it is reasonable to assume that our collective variables also have an indirect impact on pro-ecological 
behaviour. Indeed, this presumption is supported by first empirical data. Within a representative study, Hoppe and 
colleagues (Hoppe et al., in prep.) showed that personal norm (here: moral obligation) was predicted by social 
norms and collective efficacy. In practical terms this means that manifesting, for instance, pro-ecological societal 
norms, while emphasizing that the ingroup (e.g., community, nation) is capable of mitigating the climate crisis, might 
be an appropriate way to foster the willingness to act according to these standards. In addition, future research 
should investigate more closely how influential factors of the collective level relate to  those on an individual 
level.  These insides can contribute to improve interventions and political measures encouraging citizens to act in 
a more environmentally friendly manner. 

Less consistent results concerned correlations between helplessness and action intentions. While we found 
predominantly positive moderate correlations between helplessness and action intentions, a negative moderate 
relationship was found for the Italian sample. The more helpless Italian participants felt, the more willing they were 
to engage in pro-environmental action intentions. In a next step, these partially inconsistent findings will be 
examined in closer detail. Building upon the theoretical background of the Social Identity Model of Pro-
Environmental Action these next steps will include to test the assumed interactions between the three core variables 
(social identification and norms, collective efficacy). In this context, we would expect that the effects of the single 
factors on pro-ecological action intentions should reinforce each other. 

Furthermore, it would be interesting to look at country-specific differences by considering additional contextual 
factors such as the rapid development of the climate change movement over recent months. For instance, we could 
investigate, whether respondents from countries where the Fridays For Future demonstrations started early and 
took place with a certain regularity over time show more willingness to engage in collective, respectively personal 

                                                           

9 Organizational / Budget restrictions in the partner countries did not allow us to apply longitudinal designs (exception: Italy). 
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action intentions than participants from countries with weaker local groups of activists. It is also conceivable that 
perceptions of helplessness might be influenced by local presence of the social movement.  

Next, we examined data from the multinational survey. First, descriptive statistics for the individual scales were 
observed. While one-half of the survey participants highly identified with their fellow citizens, no less than 17% 
(rather) did not identify with this group. A majority of 64% stated that they as citizens would be able to achieve the 
energy transition together and 3% of respondents perceived no collective efficacy at all. In comparison, the 
perception of pro-environmental social norms was considerably weaker. Only 43% of all persons interviewed 
agreed with the statements that many citizens would support energy saving measures, about 12% (rather) strongly 
disagreed. Interestingly, approval ratings for personal norms or a personal moral obligation to protect the 
environment were visibly higher, with 72% of participants stating that they felt a (rather) strong moral obligation for 
instance to support energy policies, while only 7% felt hardly any or no moral obligation. Two-third of respondents 
indicated that acting pro-environmentally friendly was an important part of their self, about 9 % (rather) did not have 
any relation to environmentally friendly behaviours. Overall, the analyses revealed very high approval ratings for 
energy saving intentions (68% strongly or rather strongly intending) or the willingness to accept policy measures to 
protect the environment (55% strongly or rather strongly willing), but only 3% actually donated (almost) the whole 
amount of their compensation for participation (4-5 Euros). Nearly all other respondents (93%) were not willing to 
donate at all or donated only 1 Euro. 

As expected, we found positive relationships between identity-based variables (social identity, social norms and 
collective efficacy), respectively personal level variables (moral obligation, environmental identity) and pro-
ecological action intentions and actual behaviour. Similar to the findings of the experiments, social level variables 
were less strong correlated to action intentions or actual behaviour in comparison to personal level variables. 
Concretely, social identification, collective efficacy as well as social norms showed moderate significant 
relationships to energy saving intentions and policy acceptance and a small positive relationship to actual 
behaviour. In contrast, moral obligation as well as environmental identity were strongly correlated to energy saving 
intentions and policy acceptance and small to moderate positive relations were found regarding actual behaviour. 
Thus, the results substantiate previous studies (e.g., Bamberg & Möser, 2007; Chokrai, Hoppe, & Fritsche, in prep.; 
Klöckner, 2013). This noticeably weaker relationship between potential influential factors and actual pro-
environmental behaviour is also in line with previous studies (e.g., Chokrai, Hoppe, et al., in prep.) and might be 
explained by the so-called intention-behaviour gap (e.g., Ajzen & Fishbein, 2005). The intention-behaviour gap 
describes the phenomenon that people can have intentions, for instance, to act in an environmentally friendly way 
but do not take action correspondingly. Nevertheless, action intention is a very important influential factor to predict 
actual behaviour (e.g., Sheeran, 2002) and empirical studies indicate that the gap can be bridged by feelings of 
moral obligation (e.g., Godin, Conner, & Sheeran, 2005). As a next step, here, too, it is planned to test the Social 
Identity Model of Pro-Environmental Action, expecting an interaction and reinforcement between the three core 
variables of the model (social identification, social norms, collective efficacy). 

The results provide some recommendations for action. Regardless the mixed findings we presented above, 
correlational and meta-analytical analyses showed that reminding people on their social identities can have a 
significant effect on collective action intentions. Future research should address the mentioned methodological 
problems to strengthen the robustness of effects on collective action intentions, but also to achieve a better 
understanding of how (rather) personal action intentions could be fostered. 

Future policies of the EU regarding climate crisis should take a whole range of different factors into account. A very 
first step could be to start talking about a climate crisis (instead of a rather gentle sounding “climate change”) to 
emphasise that humanity is facing a direct existential threat, which in turn might increase personal and collective 
action intentions.  

Another important lever could be to set appropriate written and unwritten standards, both on a personal (personal 
norms or moral obligation) and collective level (social norms), which might be accompanied by a strong political 
message to the countries and citizens appealing to their sense of collective efficacy (“Yes, we can!”). Governments 
should also focus on strengthening social and self-identities (e.g., environmental identity), for instance by fostering 
participative projects. There are already promising approaches in the field of community psychology. For instance, 
it could be shown that particularly fostering identification with the city leads to more sustainable behaviour among 
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its citizens. This was achieved not only in an environmental, but also in an economic context (Ehmayer, 2014). 
Masson, Jugert and Fritsche (2016) accentuated the relevance of identity for interventions aiming at encouraging 
people to adopt pro-environmental behaviours, too, because identity seems to be malleable.  

Overall, large databases have been generated that are now available for future research, which are not only of 
interest to environmental scientist. Disciplines such as sociology, political and economical science or players in the 
domain of community and urban development or sustainable transformation processes who are involved in 
developing pro-ecological interventions or policy measures equally benefit from the enormous amount of data. 

In order to meet the challenges of the climate crisis, changing human action in everyday life or in the political realm 
is crucial. The present preliminary results as well as the results of planned analyses (will) provide valuable insights 
to improve the efficiency of interventions and could help policy makers in designing measures to address climate 
crisis.  
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2.4 Report on WP4 experiments: Social norms 

Summary  

In a laboratory experiment (n = 300), we show that social norms and decision observability increase support for 
renewable energy, even at a financial cost to oneself. When exposed to pro-environmental social norms, 
participants donated 35 percent more money to a renewable energy initiative than participants in the control 
condition (Cohen’s d = 0.35). Participants whose decisions were observable to others donated 23 percent more 
compared to control (d = 0.23). And participants exposed to both treatments (being observed and learning about 
norms) donated 69 percent more compared to control (d = 0.67). In addition, our treatments had a positive effect 
on participants’ post-decisional emotions of happiness and pride, which partly alleviates existing concerns about 
possible adverse side-effect of social influence interventions. Suggestions for policy makers are presented.  

 

Introduction and research background 

We conduct a tightly controlled laboratory experiment testing the effects of social norms and decision observability 
on financial donations to a renewable energy initiative. The results are encouraging: both social norms and decision 
observability increase donations, and we moreover find that this in turn leads to participants experiencing positive 
emotions of happiness and pride. The fact that we exogenously manipulated both observability and norms and that 
we were able to measure actual, consequential behaviour with precision enhances the validity of our findings 
(Kormos & Gifford, 2014; Lange & Dewitte, 2019). 

Social norms 

Social norms are becoming a popular tool for promoting energy and resource conservation (Schultz et al., 2007, 
2016; Goldstein et al., 2008; Nolan et al., 2008; Allcott, 2011; Ferraro & Price, 2013; Sudarshan, 2017; Lede et al., 
2019). Norms can also increase people’s willingness to purchase or generate electricity from renewable sources 
(Wiser, 2007; Ek & Söderholm, 2008; Graziano & Gillingham, 2014; Korcaj et al., 2015; Kalkbrenner & Roosen, 
2016; Wolske et al., 2017, 2018; Curtius et al., 2018; Parkins et al., 2018) and they shape many other 
environmentally relevant behaviours as well (for meta-analyses see Bamberg & Möser, 2007; Klöckner, 2013). 
However, as outlined below, normative influence is not necessarily uniform in strength across contexts and people: 
some people may be more responsive to norms and some contexts may make people more norm-compliant. 

The impact of social norms on environmentally relevant behaviour can depend on the norm target’s individual 
characteristics, including the target’s baseline behaviour levels (Schultz et al., 2007, 2016; Allcott, 2011; Ferraro & 
Price, 2013), personal norms (Schultz et al., 2016; Wan et al., 2017), attitudes (Huffman et al., 2014; Wan et al., 
2017), issue involvement (Göckeritz et al., 2010; Lapinski et al., 2017), self-identity (Lapinski et al., 2017), and 
identification with the norm source (Masson & Fritsche, 2014; Fritsche et al., 2018). People who identify themselves 
with the norm source, for example, are more likely to follow the norm in question (Terry et al., 1999; Fielding et al., 
2008; White et al., 2009; Masson & Fritsche, 2014). 

Similarly, the power of norms may depend on contextual factors such as behaviour costs (Andersson & von 
Borgstede, 2010; Sudarshan, 2017), perceived threat to the self (Fritsche et al., 2010), and decision observability 
(Ernest-Jones et al., 2011; Bateson et al., 2013; Vesely & Klöckner, 2018; see also Andreoni & Bernheim, 2009; 
Jones & Linardi, 2014; Schram & Charness, 2015 for related studies with a focus other than environmental 
behaviour). In their quasi-experimental study, Vesely and Klöckner (2018) found that when exposing participants 
to pro-environmental social norms, participants were more likely to follow the norms when their decisions (whether 
and how much to donate to an environmental organization) were observable to others, compared to when donation 
decisions were made privately and anonymously. In contrast, Ernest-Jones et al. (2011) and Bateson et al. (2013) 
found no evidence for an interaction between norms and observability in the context of littering behaviour. Other 
studies (e.g. Wallis & Klöckner, 2018; Geiger et al., 2019) also suggest an important role of decision observability 
for compliance with pro-environmental norms, their design, however, does not allow separating the effect of own 
decision observability from the effect of social norm salience. 



  

 

 

PROJECT NO. 
Project No. 727470 

REPORT NO. 
D4.2 

VERSION 
01 

 
 

 

58 of 120 

 

 

While a number of the aforementioned individual-level moderators of normative influence have received 
considerable attention in environmental psychology, the role of contextual, situational moderators is so far largely 
unexplored in the discipline, despite many scholars stressing the importance of situational factors (Black et al., 
1985; Guagnano et al., 1995; Goldstein et al., 2008; Steg & Vlek, 2009; Bugden & Stedman, 2019; Gatersleben et 
al., 2019). Among the main objectives of the present study is therefore to test the influence of social norms on 
people’s monetary contributions to a renewable energy project, and also to test whether norms interact with decision 
observability – a key contextual moderator – in affecting participants’ contributions (see hypotheses H1 and H3 
below). 

Decision observability 

The second main goal of the present investigation is testing whether decision observability can in itself motivate 
people to actively support renewable energy development. Is it for example possible that people would be more 
likely to purchase electricity generated from renewable sources if this can become a topic of conversation in their 
social circle (thus making their decision to some extent observable to others)? 

There is some initial evidence showing that increasing decision observability, or perceptions thereof, can promote 
certain pro-environmental behaviours, such as donating money to environmental organizations (Vesely & Klöckner, 
2018), conserving electricity (Delmas & Lessem, 2014), purchasing sustainable products (Griskevicius et al., 2010; 
Delgado et al., 2015; Naderi & Strutton, 2015; Aagerup & Nilsson, 2016; Kim et al., 2018), and avoiding littering 
(Ernest-Jones et al., 2011; Bateson et al., 2015; but see Schultz et al., 2012; Bateson et al., 2013). Brick et al. 
(2017) report mixed findings: in some cases perceived observability could be linked to greater and in some cases 
to lesser performance of pro-environmental behaviour. Compared to control, d’Adda (2011) found no effect of 
decision observability on donations to a reforestation project, possibly due to a small sample size. Hanimann et al. 
(2015) touch upon the role of decision observability, but its effect on preferences for renewable electricity cannot 
be isolated in their experiment due to design issues (namely the presence of a confounding variable). 

The broader literature on pro-social behaviour, focusing for example on donations to charities, volunteering and on 
generosity and fairness in economic exchanges, similarly indicates that observability (or perceptions thereof) can 
motivate people to behave more pro-socially, see for example Hoffman et al. (1996), Andreoni and Petrie (2004), 
Haley and Fessler (2005), Bateson et al. (2006), Ekström (2012); for meta-analyses see Northover et al. (2017) 
and Bradley et al. (2018). Observability effects are, however, not always robust (Dufwenberg & Muren, 2006; Fehr 
& Schneider, 2010; Ekström, 2012; Northover et al., 2017; Kim et al., 2018; see also Griskevicius et al., 2010; 
Bateson et al., 2013; Brick et al., 2017 cited in the previous paragraph). 

A final stream of research that motivated our investigation of observability suggests that behaving pro-
environmentally can in some cases serve as a signal of the actor’s desirable qualities, such as social status (Brooks 
& Wilson, 2015; Puska et al., 2016; see also Griskevicius et al., 2010) and good personality (Skippon & Garwood, 
2011; Skippon et al., 2016). The signaling value of pro-environmental behaviours should in turn make people more 
likely to engage in them as behaviour observability increases. Overall, the findings reported in this literature also 
appear to support our prediction that observability will increase people’s willingness to financially contribute to 
renewable energy development (see hypothesis H2 below). 

Side effects on emotions 

Normative and observability interventions exert pressure on people to behave in a certain way. Normative 
interventions force people to shift their behaviour in the direction of the norm. And increasing decision observability 
creates an opportunity for subsequent social sanctions (Gächter & Fehr, 1999; Dufwenberg & Muren, 2006). While 
direct evidence on this issue is limited, it seems plausible that these types of interventions can affect their targets’ 
emotions (consistent with Lindbeck et al., 1997; Bruvoll & Nyborg, 2004; López-Pérez, 2008). 

Possible unintended side-effects of environmental policies and interventions on their targets’ emotions have been, 
for the most part, overlooked in the literature. What evidence there is is mostly indirect or anecdotal (see below). 
To help close this gap, we have measured participants’ post-decisional emotions and tested whether our treatments 
influenced emotions and whether any such influences were mediated by the decisions participants made. 



  

 

 

PROJECT NO. 
Project No. 727470 

REPORT NO. 
D4.2 

VERSION 
01 

 
 

 

59 of 120 

 

 

Aronson and O’Leary (1982-83), Allcott (2011), Ayres et al. (2012) and Sussman and Gifford (2012) report that 
some people complained or in other ways expressed their displeasure about receiving normative interventions as 
part of field experiments on energy and water conservation. Delmas and Lessem (2014, p. 366), on the other hand, 
report receiving an “incredible amount of positive comments” from student participants assigned to the decision 
observability treatment in their field experiment on energy conservation. Even though emotions were not formally 
measured in these studies, the evidence suggests that social influence interventions do not leave their targets’ 
emotions unaffected (see also van Diepen et al., 2009; DellaVigna et al., 2012). 

Importantly, it should be noted that if people feel good about an intervention (for example because a valued goal, 
such as environmental protection, becomes activated), they might be less likely to spontaneously let the 
researchers know about their positive experience, given that positive emotions are generally less likely to prompt 
concrete action than negative emotions (see e.g. Fredrickson, 2001). For this reason it is necessary to measure 
interventions’ positive and negative effects on emotions in a systematic way. In a hypothetical scenario, Bolderdijk 
et al. (2013) found that participants anticipated more pleasant feelings were they to comply with a biospheric appeal 
(“Want to protect the environment? Check your car’s tire pressure”) than with an economic appeal (“Want to save 
money? Check your car’s tire pressure”). A number of studies, however, suggest that social influence interventions 
may affect participants’ emotions negatively. In particular, Bergquist and Nilsson (2016) show that normative signs 
promoting energy conservation can be perceived negatively, while Reyniers and Bhalla (2013) and Wang and Tong 
(2015) report that donors felt less happy about their donations to charitable organizations when donations were 
publicly observable. In contrast, Leoniak and Cwalina (2019) report an almost complete absence of negative 
reactions to normative signs in terms of experiencing irritation and anger. Toner et al. (2014) similarly found no 
effect of providing feedback regarding one’s own and one’s group’s environmental impact on participants’ emotions 
of guilt, embarrassment, shame and remorse, but this was possibly due to a lack of power. 

While the above studies provide initial evidence concerning possible emotional after-effects of interventions 
designed to promote pro-environmental behaviour, more research into this issue is clearly needed. Interventions’ 
downstream effects on their targets’ emotions ought to be considered not only because people’s emotional welfare 
should be a key objective in itself, but also because emotions can in turn influence subsequent intentions and 
behaviours (e.g., Ferguson & Branscombe, 2010; Harth et al., 2013; Rees et al., 2015; Bissing-Olson et al., 2016; 
Russell et al., 2017; Chatelain et al., 2018) possibly giving rise to spillover effects (see Truelove et al., 2014; Maki 
et al., 2019). 

Hypotheses 

H1: Monetary contributions to renewable energy development will be higher when participants are presented with 
descriptive social norms indicating other people have made large donations. 

H2: Monetary contributions to renewable energy development will be higher when contribution decisions are 
publicly observable. 

H3: The effect of decriptive social norms on contributions will be moderated by the level of observability. The effect 
of descriptive norms will be strengthened when decisions are publicly observable. 

These hypotheses build on the hypotheses proposed by Vesely and Klöckner (2018). Note, however, that our 
descriptive norm manipulation complements the injunctive norm manipulation employed in Vesely and Klöckner 
(2018). Following Cialdini et al. (1990), we understand descriptive norms as information on what other people do, 
whereas injunctive norms refer to information on what other people consider to be socially appropriate behaviour. 
Both of these types of social norms have been previously shown to be able to motivate sustainable energy-related 
decisions (e.g., Schultz et al., 2007; Korcaj et al., 2015; Wolske et al., 2017). 

 

Method 

Participants 

Three hundred participants (155 women; mean age = 21.9 years, SD = 4.6) took part in a computerized experiment 
programmed in z-Tree (Fischbacher, 2007) across 12 sessions conducted in the LINEEX lab in València in May 
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and June 2019. Participants were compensated for their time. They earned 15.0 EUR on average (SD = 3.3), 
excluding any donations they made as part of the study (an additional 3.5 EUR on average, SD = 2.8). All 
participants provided informed consent prior to taking part in the study. Preliminary power calculations indicated 
that a sample of at least 191 participants was sufficient to detect a small to medium effect (partial R2 = .04) in a 
two-tailed test with alpha at .05 and statistical power at .80 (Faul et al., 2007). Given our financial constraints and 
in order to safely meet the study’s expected power requirements, we aimed to recruit 300 participants. 

Design overview 

The study was implemented as a 2 (descriptive social norm: No norm vs. High norm) * 2 (decision observability: 
Anonymous vs. Observable) between-subjects experimental design. Sessions were randomly assigned to 
treatments within each block of four consecutive sessions. Thus, three sessions, with precisely 25 participants per 
session, were assigned to each of four conditions. 

The dependent variable was the amount of money participants decided to donate out of their participation fee to a 
well-known Spanish renewable energy development initiative Som Energia after being exposed to the experimental 
manipulation. Participants were told that “Som Energia is an established cooperative that builds facilities for 
generating energy from renewable sources in Spain. Currently, Som Energia’s facilities generate 11.80 GWh of 
renewable energy per year. Your donation will help further expand the use of renewable energy in Spain.” Minimum 
possible donation was 0 EUR, maximum possible donation was 10 EUR. 

We, in addition, recorded participants’ (self-reported) post-decisional emotions, collected their basic socio-
demographic information (gender, age and income), as well as additional measures not relevant for the present 
study. 

Descriptive social norm manipulation 

Prior to making their own donation decision, participants in the High norm treatment received information on “how 
much money other participants in this experiment (participating in a previous session) donated”, i.e. a situationally 
relevant descriptive social norm (Cialdini et al., 1990). Specifically, we presented to all participants in the High norm 
treatment the following information based on actual donation data from one session in a small pilot (n = 50) 
conducted about a week before the main experiment in the LINEEX lab: “Most participants donated at least 4 EUR. 
Over 30 percent of participants donated 7 EUR or more.” Participants in the No norm treatment received no 
information on others’ previous donations. 

The High norm treatment conveys information that was meant to discourage low donations (“most participants 
donated at least 4 EUR”) and inspire participants to make high donations (“over 30 percent of participants donated 
7 EUR or more”). Similar descriptive norm manipulations have been used for example in Goldstein et al. (2008) 
and Krupka and Weber (2009). 

Observability manipulation 

In the Anonymous treatment, participants were informed that their decision will be “completely private and 
anonymous and it will not be revealed to others”. In the Observable treatment, participants were informed that, at 
the conclusion of the session, their decision will be “revealed to other participants in this session” along with their 
first name and the place where they sit. This manipulation was adapted from Vesely and Klöckner (2018), for a 
similar approach see e.g. Andreoni and Petrie (2004). 

Post-experimental questionnaire 

We measured participants’ post-decisional emotional evaluations of their donation decisions with five items (listed 
in Appendix A) assessing happiness, pride, guilt, irritation and regret. For example: “How do you feel about your 
donation decision?” with response options “extremely happy” (coded as 5), “very happy”, “fairly happy”, “a little bit 
happy”, “not happy” (coded as 1), and “I do not know” (treated as missing in the analyses). 
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Results 

Main findings 

Figure 5 displays mean donations in the four conditions and the associated 95% confidence intervals. Inspecting 
the figure suggests that both observability and norms increased donations. 

 

Figure 5: Mean donations (in EUR) in the four conditions with 95% CIs 

 

Table 21 presents statistical tests of hypotheses H1-H3. In Model 1, we regress the amount donated by the 
participant on treatments and their interaction by means of an OLS regression. We in addition include socio-
demographic controls in Model 2. 
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Table 21: Treatment effects on donations to a renewable energy project 

 Model 1 Model 2 

Norm treatment 0.54 (0.16)** 0.49 (0.16)** 

Observable treatment 0.39 (0.16)* 0.39 (0.16)* 

Norm * Observable 0.07 (0.16) 0.02 (0.16) 

Income  -0.05 (0.21) 

Age  -0.00 (0.04) 

Female  1.25 (0.31)*** 

Number of observations 300 299 

Adj. R2 .048 .087 

Notes: Unstandardized regression coefficients and the associated standard errors (in parentheses) are reported. 
We use effects coding of treatments: “No norm” is coded as -1, “High norm” is coded as 1, “Anonymous” is coded 
as -1, “Observable” is coded as 1. Income in EUR is divided by 1000 to obtain readable estimates. *p < .05, **p < 
.01, ***p < .001 (all tests are two-tailed). 

 

Hypotheses H1 and H2 were supported: participants donated more money when presented with pro-environmental 
descriptive norms (H1) and when others could observe their decisions (H2). However, contrary to H3, the two 
treatments did not interact with each other: descriptive norms had an approximately equally strong effect on 
donations whether or not the donation decision was observable to others. These results are robust to inclusion of 
socio-demographic controls (see Model 2). Interestingly, on average women donated substantially more money 
than men. 

Exploratory analyses 

The focus of the planned exploratory analyses is on treatment effects on participants’ post-decisional emotions. To 
this end, we first subjected the five items measuring participants’ post-decisional emotions (reproduced in Table 25 
at the end of this chapter) to a principal component analysis, using oblimin as the rotation method. By Kaiser’s 
criterion we extracted two factors which together explain 68.6% of variance in the five questionnaire items. Table 
22 presents item loadings to the rotated factors (the pattern matrix). 

 

Table 22: Two components of post-decisional emotions 

Item “Good feelings” component “Bad feelings” component 

Happy .66 -.05 

Proud .70 .06 

Guilty -.22 .54 

Irritated -.03 .57 

Regretful .17 .61 

Note: N = 247; “I don’t know” responses were treated as missing data (list-wise deletion). 
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As can be seen in Table 22, items “happy” and “proud” load strongly on the first factor, which we refer to as “good 
feelings”. Items “guilty”, “irritated” and “regretful” load strongly on the second factor, called “bad feelings” henceforth. 
There are some weak cross-loadings and the two factors are weakly negatively correlated (r = -.16). 

To explore how the treatments affect post-decisional emotions we conduct, separately for each of the two emotion 
factors from Table 22, a moderated mediation analysis in STATA (Preacher et al., 2007; Hayes, 2013). The post-
decisional emotion factor serves as the dependent variable, the amount donated to the renewable energy project 
is the mediator, while our two treatments and their interaction serve as independent variables. Table 23 presents 
the results for “good feelings” as the dependent variable and Table 24 presents the results for “bad feelings”. 

 

Table 23: Treatment effects on post-decisional “good feelings” 

 Direct effects: Prediction 
of donations 

Direct effects: Prediction 
of “good feelings” 

Indirect effects: 
Prediction of “good 
feelings” 

Norm treatment 0.49 (0.17)** 0.00 (0.07) 0.13 (0.05)* 

Observable treatment 0.39 (0.17)* -0.07 (0.07) 0.11 (0.05)* 

Norm * Observable 0.12 (0.17) 0.02 (0.07) 0.03 (0.05) 

Donations  0.28 (0.03)***  

Notes: N = 247 (since calculations are based on a subsample of participants for which emotions data was available, 
the coefficients in column 2 are slightly different from those reported in Model 1 in Table 1). Unstandardized 
regression coefficients and the associated bootstrapped standard errors (in parentheses, based on 5000 
replications) are reported. *p < .05, **p < .01, ***p < .001 (all tests are two-tailed). 

 

Table 23 shows direct effects of variables listed in column 1 on the mediator (see column 2) and on the dependent 
variable (see column 3). Most importantly, column 4 displays indirect effects of the treatments and their interaction 
mediated via donations on “good feelings”. The indirect main effects of both treatments are statistically significant 
and positive; the interaction between treatments is non-significant. This means that participants exposed to pro-
environmental descriptive norms donate more (consistent with the test of H1 above) which in turn leads them to 
experience more “good feelings”, in particular more happiness and pride. Similarly, when others can observe their 
decisions, this leads participants to donate more (consistent with the test of H2 above) which again leads them to 
feel more “good”. Thus, both treatments have positive side effects on people’s post-decisional emotions. 
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Table 24: Treatment effects on post-decisional “bad feelings” 

 Direct effects: Prediction 
of donations 

Direct effects: Prediction 
of “bad feelings” 

Indirect effects: 
Prediction of “bad 
feelings” 

Norm treatment 0.49 (0.17)** -0.12 (0.08) -0.01 (0.02) 

Observable treatment 0.39 (0.17)* -0.08 (0.08) -0.01 (0.01) 

Norm * Observable 0.12 (0.17) -0.09 (0.08) -0.00 (0.00) 

Donations  -0.02 (0.03)  

Notes: N = 247 (since calculations are based on a subsample of participants for which emotions data was available, 
the coefficients in column 2 are slightly different from those reported in Model 1 in Table 1). Unstandardized 
regression coefficients and the associated bootstrapped standard errors (in parentheses, based on 5000 
replications) are reported. *p < .05, **p < .01, ***p < .001 (all tests are two-tailed). 

 

Table 24 repeats the same moderated mediation analysis for “bad feelings”. Once again, columns 2 and 3 report 
direct effects on the mediator and the dependent variable, respectively. Column 4 reports indirect effects of the 
treatments and their interaction mediated via donations on “bad feelings”, none of which is statistically significantly 
different from zero. 

 

Discussion and conclusions 

Our findings demonstrate that social norms and decision observability motivate people to be more supportive of 
renewable energy. We show this in the context of monetary donations to a large, well-established renewable energy 
development initiative in Spain. While participants in the control condition donated on average 2.7 EUR from their 
earnings to the initiative, participants exposed to pro-environmental norms donated 3.6 EUR on average and 
participants whose decisions were observable to others donated 3.3 EUR on average. Participants whose decisions 
were observable and who in addition received information on norms donated 4.5 EUR on average (see also Figure 
5 above). 

Using Cohen’s (1988) measure of effect size, we see that compared to control the increase in donations was 
relatively modest in the “observable no norm” condition (d = 0.23) and in the “anonymous high norm” condition (d 
= 0.35), but large in the “observable high norm” condition” (d = 0.67).10 An intuitive metric of effect size is also to 
look at the percentage increase in donations compared to the control condition’s baseline: donations increased by 
23 percent in “observable no norm”, by 35 percent in “anonymous high norm” and by 69 percent in “observable 
high norm”, on average. These are all substantial effects in economic terms (Allcott, 2011). 

Norms and observability both had an additive effect on donations, but contrary to hypothesis H3 the two factors did 
not interact. In other words, the result obtained in Vesely and Klöckner (2018) of participants adhering to norms 
more strongly when their decisions were visible to others was not replicated here. A plausible explanation is that in 
the present study we manipulated descriptive norms (i.e., information on what other people do, see Cialdini et al., 
1990), rather than injunctive norms (i.e., information on what other people consider to be socially appropriate 
behaviour) as Vesely and Klöckner (2018) did. Descriptive norms are thought to operate primarily through 
pinpointing feasible and adaptive courses of action and deviating from them is less strongly tied to subsequent 
social sanctions than disregarding injunctive norms (Deutsch & Gerard, 1955; Cialdini et al., 1990). It may have 
been for this reason that when sanctioning opportunities were introduced by making behaviour observable this 

                                                           

10 The d values are computed by dividing the difference in mean donations in the compared conditions by the mean of the donations’ standard 
deviations in the compared conditions. An alternative formula only using the standard deviation of the control condition in the denominator 
leads to virtually identical results in the present case. 
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boosted compliance with injunctive norms in Vesely and Klöckner (2018) but left compliance with descriptive norms 
unaffected in the present study. 

We note that on average women donated substantially more money than men. This seems to be at odds with 
findings from previous questionnaire studies indicating greater interest in and support for renewable energy among 
men than among women (Kalkbrenner & Roosen, 2016; Wolske et al., 2017). Ek and Söderholm (2008) and Curtius 
et al. (2018) report non-significant effects of gender on preferences for green electricity and on intention to install 
solar panels, respectively. Wiser (2007) reports mixed findings with respect to gender differences in support for 
renewable energy development. More research based, like the present study, on actual behavioural data is 
therefore necessary to determine gender effects in this context more conclusively. 

Besides treatment effects on donations, we also found that both social norms and increased observability had a 
positive effect on participants’ post-decisional emotions of happiness and pride. This finding, while preliminary in 
nature, seems to partly dispel the worry that social influence interventions similar to those studied here may have 
unintended adverse side-effects on participants’ well-being, as suggested by previous anecdotal evidence (e.g., 
Aronson & O’Leary, 1982-83; Allcott, 2011; Sussman & Gifford, 2012). An important agenda for future research is 
to identify specific aspects of interventions that trigger positive versus negative emotions. Making feelings of 
connection to nature salient could be one aspect of an intervention that leads to positive emotions (Capaldi et al., 
2014). In contrast, perceptions of coercion may be associated with negative emotions, motivation crowding-out and 
reactance (cf. Brehm, 1966; Gneezy & Rustichini, 2000; de Groot & Schuitema, 2012; Sussman & Gifford, 2012; 
Bergquist and Nilsson, 2016; Conway & Repke, 2019). 

In conclusion, social norms and decision observability represent promising means of generating public support for 
renewable energy development. Subsequent studies should focus on testing scalable interventions derived from 
the present experiment in field settings. Whereas social norm interventions have been repeatedly successfully 
employed in the field (Allcott, 2011; Ferraro & Price, 2013), the scope of observability interventions tested in field 
settings is so far limited (Bateson et al., 2006, 2013, 2015; Ekström, 2012; Delmas & Lessem, 2014). We suggest 
that in the context of generating support for renewable energy, properly designed and regulated electronic social 
media may offer a suitable channel for voluntarily sharing information about one’s own behaviour and for accessing 
shared information about the behaviour of others (see e.g. Glogovac et al., 2016). This is where policy makers may 
step in. They, as well as environmental organizations and other stakeholders, can make such information sharing 
easier and more efficient through design and regulation, for example by creating attractive and safe electronic social 
media platforms. Naturally, before large-scale roll-out, the most suitable method of information sharing should be 
pre-tested in subsequent applied field studies (for related research see e.g. Mack et al., 2019). 

There is evidence that people are often willing to broadcast information about their pro-social actions (Andreoni & 
Petrie, 2004; Wang & Tong, 2015; Schitter et al., 2019), which is routinely utilized by charitable organizations 
presenting benefactors with opportunities for such pro-social displays (Harbaugh, 1998). We believe that policy 
makers and other stakeholders can similarly harness people’s propensity to share their pro-social and pro-
environmental behaviours with others, through electronic social media platforms and other fora. In line with previous 
theorizing (e.g. Krupka & Weber, 2009), making people’s pro-social and pro-environmental actions more visible 
can in turn serve to further cultivate pro-social and pro-environmental normative perceptions in the public and thus 
further strengthen the motivations to act in a socially and environmentally beneficial manner. 

 

Table 25: Items measuring post-decisional emotions 

Item Item wording and response options (and their coding, not shown to participants) 

Happy How do you feel about your donation decision? (5=extremely happy, 4=very happy, 3=fairly happy, 
2=a little bit happy, 1=not happy, -999=I do not know) 

Proud How do you feel about your donation decision? (5=extremely proud, 4=very proud, 3=fairly proud, 
2=a little bit proud, 1=not proud, -999=I do not know) 
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Guilty How do you feel about your donation decision? (5=extremely guilty, 4=very guilty, 3=fairly guilty, 
2=a little bit guilty, 1=not guilty, -999=I do not know) 

Irritated How do you feel about your donation decision? (5=extremely irritated, 4=very irritated, 3=fairly 
irritated, 2=a little bit irritated, 1=not irritated, -999=I do not know) 

Regretful How do you feel about your donation decision? (5=extremely regretful, 4=very regretful, 3=fairly 
regretful, 2=a little bit regretful, 1=not regretful, -999=I do not know) 
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2.5 Report on the WP4 field study: The case study in an Italian energy provider 

Introduction  

As part of the WP4 task 4.2 (Assessing individual and group determinants through psychological experiments), we 
conducted an empirical investigation on the individual and collective factors at the basis of pro-environmental and 
energy saving choices in the workplace. We recruited a sample of employees of a major energy provider in Italy 
whose headquarter is based in Rome. Below we report a summary of the method and main results of this empirical 
study. 

 

Method 

Participants and Procedure 

One hundred and sixty participants were recruited among the employees of the energy provider through an on-line 
questionnaire (Mage = 33.97 years; SD = 4.34; range 26 to 48 years). The questionnaire was implemented for this 
purpose in “Limesurvey”, which is an online survey platform. The participants completed the questionnaire between 
February 2019 and April 2019. The questionnaire took about 15-20 minutes to be completed. Participants 
individually filled in the questionnaire at a PC. They were assured anonymity about their responses and were not 
given any financial compensation. As the study aimed to investigate a wide range of attitudes and behaviour related 
to climate change as well as other ecological domains, we measured some constructs with abbreviated scales. 
Participants had a mean length of service spent in the company of 6.66 years (SD = 4.48). Socio-demographic 
characteristics of the sample are displayed in Table 26. The on-line survey included demographic information as 
well as the following questionnaires. 

 

Table 26: Sample of socio-demographic characteristics. 

Variables % N 

Gender   

     Men 61.3 111 

     Women 22.1 40 

Educational level   

     High school 3.9 7 

     University degree 64.6 117 

     Post-lauream 14.9 27 

Civil Status   

     Living together 9.9 18 

     Divorced/Separated 1.7 3 

     Married 21 38 

     Single 50.8 92 

Full-time Employment 83.4 151 

Note: Missing values determine some values as smaller than the whole sample. 
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Measures 

Mindfulness  

The Cognitive and Affective Mindfulness Scale-Revised (CAMS-R) is a 12 item self-reported questionnaire 
developed by Feldman, Hayes, Kumar, Greeson, and Laurenceau (2007). CAMS-R is a refined version of an earlier 
scale which consisted of 18 items (Kumar, 2005; Kumar, Feldman, & Hayes, 2008). We used 8 items of the Italian 
adaptation of this scale (CAMS-R; Feldman et al., 2007), which consists of 12 items aimed to identify a 
comprehensive conceptualization of mindfulness in daily life experience. All the items focused on the degree to 
which people experience their thoughts and feelings, without any mention to a particular type of meditation training 
in order to be administrable to the general population. An example of one of these items used in the research is: “It 
is easy for me to concentrate on what I am doing”. Items were rated on a 5-point Likert scale from 1 (completely 
disagree) to 5 (completely agree). Higher scores of this measure reflected greater mindfulness.  

Job Satisfaction 

Job satisfaction was measured with the short form of the Job Satisfaction Scale (Brayfield and Rothe, 1951), which 
has been used by Judge et al. (1998) in their research investigating the relationship between core self-evaluations 
and job satisfaction. The scale consists of five items. An example of one of these items is “I feel fairly well satisfied 
with my present job”. Items were rated on a 5-point Likert scale from 1 (completely disagree) to 5 (completely 
agree). Higher scores of this measure revealed high job satisfaction.  

Emotion Regulation Questionnaire 

The Emotion Regulation Questionnaire (ERQ) is a 10-item self-reported questionnaire which consists of two scales 
corresponding to two different emotion regulation strategies: cognitive reappraisal (6 items, e.g “When I want to 
feel more positive emotion (such as joy or amusement), I change what I’m thinking”) and emotional suppression (4 
items, e.g “I keep my emotions to myself”). Instructions asked the participants “some questions about their 
emotional life, in particular, how they control (that is, regulate and manage) their emotions.” The items were rated 
on a 5-point-Likert scale from 1 (completely disagree) to 5 (completely agree). We used four items for each emotion 
regulation strategy of the Italian translation of the ERQ (Balzarotti et al., 2010). Higher scores of these measures 
revealed greater emotional suppression and greater cognitive reappraisal respectively.  

Perceived Organizational Support 

We used the scale of the Perceived Organizational Support (POS) developed by Eisenberger et al. (1986). 
Researchers rarely use the entire scale, which includes 35 items, and they often prefer to choose a shorter version. 
Thus, participants’ perceived organizational support has been assessed using a short version (see Paillé & Boiral, 

2013, for more details) of the scale developed by Eisenberger, Huntington, Hutchison, and Sowa (1986). As in the 
Paillé et al’s study, the scale used in this report includes the following four items: (1) My organization really cares 
about my well-being; (2) My organization appreciates my contribution; (3) My organization considers my aspirations 
and values; and (4) My organization is prepared to help me when I need a special favour. The 4 items were rated 
on a 5-point-Likert scale from 1 (completely disagree) to 5 (completely agree). Higher scores of this measure 
indicated greater perceived organizational support. 

Empathy 

We used two items borrowed from the TEIQue short form (i.e.,  “I often find it difficult to see things from another 
person’s viewpoint” and “I’m normally able to ‘get into someone’s shoes’ and experience their emotions”) (Petrides 
and Furnham, 2006). It is a 30-item questionnaire designed to measure global trait emotional intelligence (trait EI).  
It is based on the full form of the TEIQue that comprises 153 items (Petrides, 2009; Italian translation by Chirumbolo 
et al., 2019). Respondents were asked to rate items on a 5-point-Likert scale from 1 (completely disagree) to 5 
(completely agree). Higher scores of this measure indicated greater empathy.  

Social Dominance Orientation 

We used the Italian version of the Short Social Dominance Orientation scale (SSDO) that includes 4 items to assess 
people’s SDO (Pratto et al., 2013). This measure taps individual orientation toward group inequality. An example 
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of one of these items is: “In setting priorities we must consider all groups” (Reverse scored). Ratings were made 
on a 5-point scale, with the response anchored at the ends, ranging from 1 (strongly disagree) to 5 (strongly agree). 
Higher scores of this measure indicated greater social dominance.  

Ecological Behaviour outside the Workplace 

We used 13 items reflecting different domains of ecological behaviour (e.g., mobility, building, smart energy 
technologies, managing food, engaging in eco-friendly activities and recycling). Some examples of these items are: 
“Attend environmental rallies”, “I usually prefer to eat rather vegetables than meat”, “Avoid using public 
transportation” (Reverse scored), “Recycle at the best that I can”, “Leave my computer on when I am not using it” 
(Reverse scored), “I think smart energy technologies are helpful tools in my house”. We specified that these 
behaviours have to reflect the participants’ habits outside the workplace. A composite score of these items indicated 
participants’ pro-environmental behaviour. Ratings were made on a 5-point Likert type scale, with the response 
anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated 
more ecological behaviour patterns of participants outside the workplace.  

Ecological Behaviour at the Workplace 

We used 14 items reflecting different ecological behaviours at the workplace. Some examples of these items are: 
“Attend environmental rallies of my company”, “Prepare my lunch at work with leftovers of the dinner”, “Avoid using 
public transportation to go to workplace” (Reverse scored), “Recycle at the best that I can at workplace”, “Leave 
my computer on when I am not using it” (Reverse scored), “Use recycled paper to take notes”. We specified that 
these behaviours have to reflect participants’ habits at the workplace. A composite score of these items indicated 
participants’ pro-environmental behaviour at the workplace. Ratings were made on a 5-point Likert type scale, with 
the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). Higher scores of this measure 
indicated a greater ecological behaviour of participants at the workplace.  

Willingness to Pay 

We assessed the participants’ willingness to donate money for an organization that counteracts global climate 
change with the following item: “If my company gives me the opportunity to donate a monthly contribution to an 
association aimed at counteracting climate change, I would donate the following money amount ...”. Participants 
reported the amount of money that they would donate beside the question. Higher scores of this measure indicated 
a greater willingness to donate money for an organization that counteracts global climate change. 

Guilt 

We assessed feelings of guilt to not act in an eco-friendly way with the following item: “I feel guilty if I don't act 
ecologically at work”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends 
with 1 (strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated greater feelings of guilt 
to not act in an eco-friendly way.  

Pride 

We assessed feelings of pride to act in an eco-friendly way with the following item: “I am proud if I act ecologically 
at work”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 (strongly 
disagree) and 5 (strongly agree). Higher scores of this measure indicated greater feelings of proud to act in an eco-
friendly way.  

Moral Anger 

We assessed the participants’ moral anger with the following item: “I get angry if my colleagues don't take care of 
the nature”. A similar measure has been used in the Reese and Jacob’s (2015) study. Ratings were made on a 5-
point Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). 
Higher scores of this measure indicated a greater moral anger.   
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Collective Pride 

We assessed the participants’ collective pride with the following item: “I feel proud if my colleagues take care of the 
nature”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 (strongly 
disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater collective emotion of proud. 

Collective Guilt 

We assessed the participants’ collective guilt with the following item: “I feel guilty if my colleagues don't take care 
of the nature”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 
(strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater collective emotion of 
guilt. 

Collective Happiness 

We assessed the participants’ collective happiness with the following item: “I am happy if my colleagues take care 
of the nature”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 
(strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater collective emotion of 
happy. 

Connectedness to Nature 

We assessed the participants’ connectedness to nature using an adapted version of the scale by Mayer and Frantz 
(2004). An example of item used in this study is: “I often feel distant from nature”. Ratings were made on a 5-point 
Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). Higher 
scores of this measure indicated a greater connectedness to nature. 

Identification with the Company 

We assessed the participants’ identification with the company using an adapted version of the scales previously 
used for the WP4 ECHOES psychological experiments (see previous sections of this report). An example of item 
used in this report is: “Being a member of company X is an important part of how I see myself”. Ratings were made 
on a 5-point Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly 
agree). Higher scores of this measure indicated a greater identification with the company. 

Intention to Act as Company Members 

We assessed the participants’ intention to act as a company members using an adapted version of the scales 
previously used for the WP4 ECHOES psychological experiments (see previous sections of this report). An example 
of item used in this report is: “I would be willing to take collective action with other employees of company X against 
climate change”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 
(strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater intention to act towards 
the nature as a company employee. 

Group Norms 

We assessed the participants’ group norms using an adapted version of the scales previously used for the WP4 
ECHOES psychological experiments (see previous sections of this report). An example of item used in this report 
is: “Most company X employees consider climate concerns in their everyday lives”. Ratings were made on a 5-point 
Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). Higher 
scores of this measure indicated stronger group norms among the employees.  

Collective Self Efficacy as Company Members 

We assessed the participants’ Collective Self Efficacy as employees of company X using an adapted version of the 
scales previously used for the WP4 ECHOES psychological experiments (see previous sections of this report). An 
example of item used in this report is: “Employees of company X can, with combined forces, successfully act against 
climate change”. Ratings were made on a 5-point Likert type scale, with the response anchored at the ends with 1 
(strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater collective self-efficacy 
among the employees. 
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Environmental Identity 

We assessed the participants’ environmental identity using an adapted version of the scales previously used for 
the WP4 ECHOES psychological experiments (see previous sections of this report). An example of item used in 
this report is: “Acting with respect for the environment is an important part of myself”. Ratings were made on a 5-
point Likert type scale, with the response anchored at the ends with 1 (strongly disagree) and 5 (strongly agree). 
Higher scores of this measure indicated a greater environmental identity. 

Helplessness to Counteract Global Climate Change 

We assessed the participants’ Helplessness to counteract Global Climate Change using an adapted version of the 
scales previously used for the WP4 ECHOES psychological experiments (see previous sections of this report).  An 
example of item used in this report is: “When I think about climate change, I become aware that a single person 
can only do little against it”. Ratings were made on a 5-point Likert type scale, with the response anchored at the 
ends with 1 (strongly disagree) and 5 (strongly agree). Higher scores of this measure indicated a greater individual 
helplessness to counteract Global Climate Change. 

 

Results 

Bivariate correlations 

We computed zero-order correlations among the variables investigated (see table 6). Feelings of guilt to not act in 
an eco-friendly way were significantly and positively related to following variables: feelings of pride, moral anger, 
collective pride, collective guilt, collective happiness, ecological behaviour, perceived organizational support, 
environmental identity, collective self-efficacy as an employee and group norms at the company. Feelings of guilt 
were also marginally significant and positively associated with ecological behaviour at the workplace (p = .05). 
Finally, such a variable was significantly and negatively related to the following variables: emotional suppression 
and cognitive reappraisal. In other words, employees who feel more personally guilty not to act, also feel more pride 
if they do act for the environment, are morally outraged if their colleagues do ot join, feel both happy and guilty also 
on behalf of their colleagues, feel able to achieve more in as a group of colleages, perceive the group norms at the 
work place as more in favour of environmental action, but also have a stronger personal environmental identity. 
This seems to be reflected in a higher tendency to perform environmental behaviour at the workplace. These people 
have a lower tendency to suppress their emotions or to redirect their attention from negative emotions. 

Feelings of pride to act in an eco-friendly way were significantly and positively related to following variables: moral 
anger, collective proud, collective guilt, collective happiness, perceived organizational support, environmental 
identity and collective self-efficacy as a company member. Finally, such a variable was significantly and negatively 
related to the following variables: emotional suppression and cognitive reappraisal. Again, this shows that individual 
emotional reactions are intertwined with group related emotional reactions and personal environmental identity. 

Feelings of moral anger were significantly and positively related to following variables: collective pride, collective 
guilt, collective happiness, and company identity. Moral anger was also marginally significant and positively 
associated with ecological behaviour at the workplace (p = .05). Finally, such a variable was significantly and 
negatively related to the following variables: emotional suppression and cognitive reappraisal. 

Feelings of collective pride were significantly and positively related to following variables: collective guilt, collective 
happiness, ecological behaviour at the workplace, environmental identity and collective self-efficacy as a company 
member. Finally, such a variable was significantly and negatively related to the following variables: emotional 
suppression, cognitive reappraisal and social dominance orientation.  

Feelings of collective guilt were significantly and positively related to collective happiness. Finally, such a variable 
was significantly and negatively related to the following variables: emotional suppression, cognitive reappraisal, 
mindfulness and social dominance orientation.  

Feelings of collective happyness were significantly and positively related to the following variables: perceived 
organizational support, environmental identity, collective self-efficacy as a company member. Finally, such a 
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variable was significantly and negatively related to the following variables: emotional suppression and cognitive 
reappraisal. 

The participants’ willingness to donate money (willingness to pay) for an organization that counteracts global climate 
change was significantly and positively related to the following variables: empathy and job satisfaction. By contrast, 
it was significantly and negatively related to an individual’s helplessness to counteract global climate change.  

The participants’ empathy was significantly and positively related to job satisfaction. Moreover, this variable was 
significantly and negatively associated with social dominance orientation.  

The participants’ connected to nature was significantly and negatively associated with cognitive reappraisal. 
Participants’ connectedness to nature was also marginally significant and positively associated with helplessness 
to counteract global climate change (p = .05). The participants’ social dominance was significantly and negatively 
related to environmental identity.  

The participants’ ecological behaviour outside the workplace was significantly and positively associated with the 
following variables: ecological behaviour at the workplace, perceived organizational support, environmental identity, 
collective self-efficacy as a company member, group norms at the company, and intention to act in an eco-friendly 
way as a company member.  

The participants’ ecological behaviour at the workplace was significantly and positively associated with the following 
variables: job satisfaction, identification with the company, environmental identity and collective self-efficacy as a 
company member.  

The participants’ mindfulness was significantly and positively related to perceived organizational support. The 
participants’ job satisfaction was significantly and positively related to the following variables: perceived 
organizational support, identification with the company, and environmental identity. By contrast, it was significantly 
and negatively associated with helplessness.  

The participants’ emotional suppression was significantly and positively related to cognitive reappraisal. The 
participants’ cognitive reappraisal was significantly and positively related to group norms among company 
members, whereas it was significantly and negatively related to identification with the company.  

The participants’ perceived organizational support was significantly and positively related to the following variables: 
environmental identity, group norms among company members, collective self-efficacy as a company member, and 
intention to act in an eco-friendly way as a company member.  

The participants’ environmental identity was significantly and positively related to the following variables: group 
norms among company members, collective self-efficacy as a company member, and intention to act as a company 
member. The participants’ collective self-efficacy as a company member was significantly and positively related to 
the following variables: group norms among company members and intention to act as a company member.  

The participants’ group norms were significantly and positively related to the intention to act as a company member.  

The effect sizes of these relationships range from small/null to very large effects (r = .00 to r = .75). Note that the 
significant correlations have been reported once when describing the relationships among variables. For example, 
whether emotional suppression is related to cognitive reappraisal and such a relationship has been reported when 
describing the correlations of emotional suppression, then it has been not reported when describing the correlations 
of cognitive reappraisal.  

 

Interaction effects 

Based on the relationships pointed out from correlations’ analyses we tested two moderation models. First, an 
individual-level model involving the combined interaction effect of mindfulness and job satisfaction as a key 
predictor, and the willingness to pay as the outcome of the model. Second, a collective-level model involving the 
combined interaction effect of intention to act as a company member to counteract climate change and collective 
proud as a key predictor, and ecological behaviour at the workplace as the outcome of the model. 
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In a first model, we were interested into looking at effects of variables at a more individual level. Let us describe 
the first model in more details. We first tested the notion that the employees job satisfaction would be positively 
associated with willingness to pay for solving environmental issues (i.e., to donate money for an organization that 
counteracts global climate change). Moreover, we expected that the effect of job satisfaction on willingness to pay 
would be moderated by individual mindfulness. To test this model we used the PROCESS macro (model #1; see 
Hayes, 2013 for more details) that runs under the SPSS software and we specified a moderated regression model 
including, along with main effects for job satisfaction and mindfulness, the crucial job satisfaction X mindfulness 
interaction parameter. Furthermore, this model included age and gender as covariates. Variables of interest were 
mean centered prior to analysis.  

The model accounted for 10% of the variance in the criterion (F(5,145) = 3.23, p < .01). The covariates of age and 
gender were not significantly connected with the criterion variable (all ps > .10). Once these covariates were taken 
into account, the job satisfaction scores provided a unique contribution in accounting for willingness to pay (b = .70, 
se = .32, p < .05). Individuals’ mindfulness was not significantly related to such a dependent variable (b = .35, se = 
.20, p = .09). More germane to our interaction hypothesis, the job satisfaction X mindfulness interaction was 
significant (b = .20, se = .07, p < .01). Simple slope effects revealed that at low levels of mindfulness (1 sd below 
the mean) there was no a significant association between job satisfaction and willingness to pay (b = -.18, se = .44, 
p = .687), but as mindfulness increased and reached its mean value the association became stronger (b = .70, se 
= .32, p = .027), and for those showing higher levels of mindfulness (1 sd above the mean) the association increased 
again compared with those observed at low and medium levels of mindfulness (b = 1.58, se = .47, p = .001).  

 

In a second model, were interested into looking at effects of variables at a more collective level. Let us describe 
the second model in more details. We first tested the notion that the intention to act as a company member to 
counteract climate change would be positively associated with employees’ ecological behaviour at the workplace. 
Moreover, we expected that the effect of intention to act on ecological behaviour at the workplace would be 
moderated by feelings of collective pride. As for the previous model, we used the PROCESS macro (model #1; see 
Hayes, 2013 for more details) that runs under the SPSS software and we specified a moderated regression model 
including, along with main effects for intention to act and collective proud, the crucial intention to act X collective 
proud interaction parameter. Furthermore, this model included age and gender as covariates. Variables of interest 
were mean centered prior to analysis.  

The model accounted for 11% of the variance in the criterion (F(5,145) = 3.44, p < .01). The covariates of age and 
gender were not significantly connected with the criterion variable (all p > .10). Once these covariates were taken 
into account, the intention to act scores provided a unique contribution in accounting for ecological behaviour at the 
workplace (b = 1.06, se = .44, p < .05). Feelings of collective pride was also significantly related to this dependent 
variable (b = 1.20, se = .46, p = .01). More germane to the interaction hypothesis, the intention to act X collective 
pride interaction was also significant (b = .72, se = .30, p < .05). Simple slope effects revealed that at low levels of 
collective pride (1 sd below the mean) there was no significant association between intention to act and ecological 
behaviour at the workplace (b = .23, se = .51, p = .651), but as collective pride increased to a mean level, the 
association became stronger (b = 1.06, se = .44, p = .016), and for those showing higher levels of collective pride 
(1 sd above the mean) the association was the strongest, compared to those observed at low and medium levels 
of collective pride (b = 1.89, se = .60, p = .002).  

These interaction effects and simple slopes analyses are described in figures 6 and 7 
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Figure 6: Interaction effects of job satisfaction and mindfulness on willingness to donate money for climate change 

 

 

Figure 7: Interaction effects of intention to act and collective pride on ecological behaviour at the workplace 

 

 

Summary and conclusions 

On the whole, the results of our survey study conducted among employees of large energy company in Italy showed 
some interesting patterns.  

On the one hand, we found how both individual-level and collective-level psychological affective factors (e.g., guilt, 
pride, moral anger, collective guilt, collective pride, colelcgtve happiness) could be strictly interconnected each 
other, and also related to other important factors such as emotion regulation, mindfulness and job satisfaction, 
which were shown by previous research to important factors in shaping people’s beliefs in global climate change 
and pro-environmental behaviour (see, for example,  Panno et al., 2015; 2018). 
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More interestingly, however, our analysis also showed important energy-related psychological outcomes such as 
pro-environmental behaviors at work and willingness to donate money to organizations that work to contrast global 
climate change could be predicted by synergic combinations of these kind of factors such as joba satisfaction, 
mindfulness, intentions and collective pride. The interesting aspect of our study is that these kind of mechanisms, 
were both individual and collective drivers of sustainable energy choices seem to simultaneously occur do emerge 
in a particular life contexts represented by a large energy company in Italy. Indeed, being chronically exposed to 
an organizational culture that by definition puts an extreme value on issues related to energy conservation and 
sustainability represents an interesting aspect which might taken into account in order to promote a higher 
sensitivity towards energy issue among the entire European population. If energy-related and sustainable energy 
issues could become part of the daily life culture and discourse of European society at large, than it could be easier 
for National and European  policy makers to plan and implement policies that make use of both indovodual and 
collective psychollgical factors fostering people’s lifestyle change in the direction of environmental sustainability 
and sustainable energy transition.  
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Table 6: Bivariate correlations in the energy company field study 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

1 Guilt 1                       

2 
Pride 

.75** 1                      

3 MA .31** .41** 1                     

4 CP .52** .65** .61** 1                    

5 CG .47** .39** .61** .52** 1                   

6 CH .43** .52** .43** .72** .35** 1                  

7 WtP .03 .06 .04 .12 -.00 .03 1                 

8 Emp .02 .01 .05 .12 .12 .10 .19* 1                

9 CNS .03 .03 .05 .03 .01 .03 .02 -.02 1               

10 
SDO 

-.13 -.14 -.15 -.20* -.22** -.14 -.12 -.22** .12 1              

11 EB .18* .125 -.02 .05 .09 .07 .10 .04 .05 -.05 1             

12 
EbatW 

.16 .123 .16 .22** .13 .12 .02 .08 -.05 -.11 .28** 1            

13 
MFN 

-.01 -.001 -.11 -.08 -.18* -.09 .13 .03 .15 .02 -.05 -.05 1           

14 JS .01 .023 .07 .11 -.01 .09 .18* .19* .05 -.15 .16 .19* .13 1          
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15 ES 
-.27** -.25** -.40** -.36** -.37** 

-
.26** 

-.10 -.14 -.13 .14 -.10 -.10 .08 .04 1         

16 CR 
-.24** -.16* -.28** -.21** -.25** -.19* -.05 -.03 

-
.18* 

.11 .01 -.04 .09 -.02 .74** 1        

17 
POS 

.20** .22** -.00 .10 .06 .18* -.08 .10 -.02 -.13 .25** .09 .26** .30** .04 .05 1       

18 IwE 
.08 -.01 .17* .13 .15 .07 .139 .08 .03 -.10 .05 .24** -.10 .26** -.10 

-
.20* 

-.02 1      

19 EI 
.27** -.21** .01 .16* .10 .17* -.04 .01 -.02 

-
.17* 

.33** .29** -.03 .23** -.08 .03 .28** -.05 1     

20 
CSE 

.23** .22** .12 .21** .09 .17* -.06 -.03 -.05 -.09 .27** .21* -.03 .22** .02 .13 .28** -.10 .56** 1    

21 GN .16* .12 .04 .13 .09 .11 -.06 -.03 -.06 -.10 .28** .15 -.01 .13 .05 .17* .26** -.03 .57** .64** 1   

22 
HLPL 

-.06 -.15 .08 .02 .07 .14 -.23** -.10 .16* .15 -.14 -.02 -.08 -.18* .08 .05 -.02 -.06 -.08 -.01 .07 1  

23 IA .11 .14 .07 .12 .06 .08 -.08 -.01 .01 -.05 .27** .15 .11 .15 .06 .12 .38** -.08 .45** .55** .56** -.08 1 

M 
(SD) 

3.73 

(1.28) 

3.78 

(1.17) 

2.87 

(1.23) 

3.49 

(1.16) 

3.09 

(1.41) 

3.86 

(1.2) 

5.50 

(11.22) 

3.44 

(.85) 

3.4 

(.64) 

2.67 

(.81) 

3.83 

(.59) 

3.58 

(.47) 

3.66 

(.54) 

3.98 

(.56) 

3.93 

(.91) 

3.91 

(.77) 

4.58 

(.60) 

4.28 

(.58) 

4.52 

(.67) 

4.71 

(.48) 

4.63 

(.57) 

2.72 

(1.26) 

4.59 

(.64) 

Note. MA (Moral Anger); CP (Collective Pride);  CG (Collective Guilt); CH (Collective Happiness); WtP (Willingness to Pay); Emp (Empathy); CNS (Connectedness to Nature Scale); 
SDO (Social Dominance Orientation); EB (Ecological Behaviour outside the workplace); EBatW (Ecological Behaviour at Workplace); MFN (Mindfulness); JS (Job Satisfaction); ES 
(Emotional Suppression); CR (Cognitive Reappraisal); POS (Perceived Organizational Support); IwE (Identification with ENEL); EI (Environmental Identity); CSE (Collective Self 
Efficacy as ENEL member); GN (Group Norms among ENEL members); HLPL (Helplessness); IA (Intention to Act as ENEL member). *p < .05; ** p < .001. 
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3 GENERAL DISCUSSION AND CONCLUSIONS  
The purpose of the research activities conducted in ECHOES WP4 and summarized in this deliverable report was 
to investigate how individual energy choices made in group contexts, in order to provide insights and advance our 
knowledge on the individual and collective psychological drivers of pro-environmental behaviours and energy-
saving choices. This was made by applying a social identity perspective on sustainable energy transitions, and also 
pursued the goal of identifying the potential of an approach based on collective processes for advising public 
policies and decision making in the energy and environmental domain. The main idea was that policies that take 
into account the social-cogntitive mechanisms involved in energy-related human decision making and action are 
more likely to be accepted and endorsed by the general public and might thus be more effective in the long run. 
From a general point of view, WP4 activities were implemented by conducting an in-depth analyses of individual 
decision-making processes in collective decision frames, taking also into account the three technology foci of the 
ECHOES project. In particular, we focused on the distinctive role of collective thinking as a central determinant of 
human attitudes and behaviours concerning collective (European, national, local) energy transitions.  

Within this general frame, the key areas of activities of WP4 have been: 

- Reviewing and assessing the main social psychological mechanisms for energy choices of individuals in 
groups; 

- Performing a meta-analytical study shedding light on identity processes, psychological and energy-related 
and pro-environmental behaviours; 

- Combining data from the large-scale ECHOES multinational survey with laboratory experiments and a 
small-scale field survey.  

The mixed-methods approach employed in the WP4 activities represents a powerful methodological tool for several 
reasons: 1) It is based on rigorous statistical criteria which allows for generalization of research findings. 2) It 
allowed for the collection of precise and relevant information for the design and implementation of effective 
campaigns fostering a sustainable energy transition. 3) It allowed to estimate the strength of relations between 
social psychological processes (such as identity, social norms, self efficacy, atttides, emotions) and energy choices, 
by explaining heterogeneity across social groups and categories (for example gender or age differences) through 
moderator analysis, and thus providing a well-defined picture of the interactions between individual, situational and 
collective factors that determine sustainable energy choices. Indeed, a number of studies int his domain has 
suggested how gender and age should be considered as a key moderators explaining the mechanisms underlying 
the relationship between group identity, social norms, individual and collective self-efficacy, self-regulation, 
emotions, and sustainable energy use. 

Through the systematic review of the literature on pro-environmental behaviours and sustainable energy choices, 
the ECHOES WP4 work confirmed the idea that as single individuals, people could neither be capable to effectively 
target large-scale environmental crises, such as climate change or air-pollution, nor would individual action be 
rational, given that others may not contribute as well (Fritsche et al., 2018). Thus, perceiving pro-environmental 
attitudes, intentions, and actions to be shared among members of large ingroups, could be a powerful driver and 
motivator of a sustainable energy transition and lifestyle change. Of course, people do not always consider their 
ingroups to be primarily associated with shared pro-environmental goals. This probably explains why the overall 
effect of social identity emerged as only of small to medium size from our meta-analytical studies in WP4, and also 
why our WP4 experiments did not show a direct, robust and systematic effect of social identification upon 
individuals’ choices to undertake sustainable energy actions. 

From this point of view, in line with a novel Social Identity Model of Pro-Environmental Action (Fritsche et al., 2018), 
developed within ECHOES, it seemed also important within the WP4 studies, to better understand the facilitating 
and inhibiting conditions of positive social identity effects on pro-environmental action, and on sustainable energy 
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use in particular, such as ingroup norms and collective efficacy beliefs. This kind of approach was seen as helpful 
also to uncover the policy potential of social identity effects and to inform about which intra- and intergroup dynamics 
(e.g., a sense of collective coordination, intergroup competition) might be more important for efficious pro-
environmental collective identities to emerge. 

The experiment conducted in Spain had indeed this purpose, and allowed to shed more light on this issue. In this 
case, our findings demonstrated for example that social norms and decision observability can motivate people to 
be more supportive of renewable energy options. We have shown through this experiment that participants who 
think that a larger proportion of other people is acting pro-environmentally and whose choices are made observable 
to others are more willing to give monetary donations to a large, well-established renewable energy development 
initiative in Spain. In addition to that, we found in this experiment that both social norms and increased observability 
had a positive effect on participants’ post-decisional emotions of happiness and pride.  

This findings could partly dispel the worry that social influence interventions may have unintended adverse side-
effects on citizens’ well-being, as suggested by previous anecdotal evidence (e.g., Aronson & O’Leary, 1982-83; 
Allcott, 2011; Sussman & Gifford, 2012). An important agenda for future research is thus to define interventions 
that trigger positive instead that negative emotions. Making feelings of connection to nature salient could be one 
aspect of an intervention that leads to positive emotions (Capaldi et al., 2014). In contrast, perceptions of being 
subject to excessively coercive and top-down policies may be associated with negative emotions, motivation 
crowding-out and reactance (cf. Brehm, 1966; Carrus et al., 2005; Gneezy & Rustichini, 2000; de Groot & 
Schuitema, 2012; Sussman & Gifford, 2012; Bergquist and Nilsson, 2016; Conway & Repke, 2019). 

The two sets of meta-analyses connected within ECHOES WP4 represented a significant advance for both the 
explanation of private sustainable energy action and for extending general psychological models of pro-
environmental action. That is, we not just considered traditional attitude and personal belief predictors of pro-
environmental action and intentions, as they have been included in already validated general models, such as 
those by Klöckner (2014) or Bamberg and Möser (2005). Instead, we extended earlier taxonomies by the concepts 
of identity and emotion and provide the first systematic meta-analytical tests of the effects of identity-related 
variables and emotions on pro-environmental action in general and energy-saving behaviour in particular. We find 
positive effects of most identity-related and individual level variables (including emotions) on people’s pro-
environmental and energy-saving behaviour, respectively. These novel results suggest the opportunity to extend 
intervention programs and policy decisions to foster the self-relevance of environmental issues for individuals and 
collectives, and to associate pro-environmental action with supportive emotional experiences.  

Interesting group differences emerged from the moderator analyses performed in the two sets of meta-analyses 
conducted. For example, place identity and pro-environmental values turned out to be more strongly related in 
samples of younger (than older) people. Generations may differ with regard to environmental problem perception 
and the degree to which they link pro-environmental values with specific pro-environmental behaviour options. That 
is, whereas younger generations may have learned in the course of their (political) socialization that personally 
valued places in nature are inherently threatened and potential object of care, this might not be true to the same 
degree for older generations. This aspect is important for policy advice as well, stressing, for instance, the necessity 
of providing formal and informal learning opportunities but also about communicating pro-environmental social 
norms. These should highlight the connection between valued places and the need to preserve their natural aspects 
(not just “think global, act local”, but also “think local, act local”). Furthermore, it should be worthwhile to pronounce 
the innate relation between general environmental values and concrete opportunities to express these values by 
means of specific pro-environmental action, for instance, in the area of energy saving behaviour. As a further 
aspect, the moderation of place identity and value effects by age suggests that the latter interventions should not 
just take place in childhood education but should also address older generations.  

Likewise, interesting differences emerged across gender from our meta-analyses. A gender-related variation of the 
relationship between emotions, considered as a fundamental motivational driver of human behaviour, and energy 
friendly choices was in fact detected as a robust effect. In particular, the role of emotions in energy saving seem to 
be stronger among men than women. These findings, combined to the findings of stronger links between identity 
and pro-environmental behaviours among women compared to men, might have interesting implications for public 
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campaigns and intervention in the energy domain. For example, we might expect men to be more successfully 
addressed by persuasive appeals or interventions based on behaviour-specific emotional factors, and women to 
be more sensitive to appeals or interventions based on an overarching social identity focus. 

Because social identity and social norms are strongly interrelated and interdependent mechanisms at a social 
psychological level, in analysing the answers to some of the WP4-based multinational survey conducted in 
ECHOES we decided in this report to present the results of these two classes of factors in an aggregated way. Our 
analyses suggest how different identity typologies (such as individually-, group-, and place-focused identity types) 
predict energy intention, and energy policy acceptance via social and personal norms, and this idea was formalized 
in a model proposed as the Identity-Norm-Action Model (INAM). We also focused on the effects of framing energy 
choices on different policy levels, reflective of potential policy – framing choices, as follows: Municipality, Country, 
or European Union (EU), and on effects of these policy framing on different Pro-Environmental Energy Behaviour 
(PEB) types: i.e., buildings, mobility, or smart technology.  

Results revealed that, irrespective of the policy reference frame (EU, Country, Municipality), and PEB type 
(buildings, mobility, smart technology), the main consistent drivers of energy policy acceptance are pro-
environmental behavioural intentions and an individually-focused environmental identity (individualistic 
perspective). We concluded with a suggestion that policy acceptance could be promoted by framing policies as 
more personally relevant to the targeted public, and that policies supporting consumer-driven sustainable energy 
choices from a psychological and social influence perspective are needed, rather than relying only on economic 
incentives and technological innovations. 

Finally, the analysis of the individual-level psychological factors assessed in the ECHOES survey, and the results 
of the survey conducted among employees of a large energy provider point out the importance of specific personal 
factors in the promotion of sustainable energy choices and pro-environmental lifestyles, such as emotions (guilt, 
pride and moral anger), emotion regulation, and  mindfulness (as well as job satiscaction, company identification, 
perceived organization support and collective self-efficacy in the case of sustainable behaviours  at the workplace). 
Coherently with previous studies in this field, all these factors can in fact represent important antecedentcs and 
preconditions for people perception of climate change (and its attribution to human causes), which in turn might be 
a factor mobilising action in favour of a sustainable transition.  
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4 ECHOES WP4 GLOSSARY 
This glossary briefly defines key terms used in this deliverable. References cited in the entries are listed at the end 
of this section. 

Anticipated emotions 

Anticipated emotions are emotions that one expects to experience in the future if certain conditions obtain (for 
example emotions one expects to feel following the purchase of an electric car). Anticipated emotions can guide 
behaviour and judgment. For example, anticipating guilt may motivate people to avoid performing guilt-inducing 
actions. 

Anticipated guilt 

See “Anticipated emotions”, “Guilt” 

Anticipated pride 

See “Anticipated emotions”, “Pride” 

Ascribed responsibility 

Perceived personal responsibility for a problem (e.g., environmental degradation) and/or for its mitigation. A 
factor that is important for the activation of “personal norms” (see entry). Personal norms become activated 
when people are aware that their behaviour has negative consequences for something they value (e.g., the 
environment), and when they ascribe responsibility to themselves for these negative effects and/or their 
mitigation. 

Attitude 

Attitudes toward a behaviour refer to evaluative beliefs of how beneficial it would be to perform the behaviour. 
Attitudes can range from very negative to very positive. 

Awareness of consequences 

See “Environmental problem awareness” 

Behavioural intention 

Behavioural intention is defined as a person’s perceived likelihood of engaging in a given behaviour. 

Collective efficacy 

A group’s shared belief in their ability to execute actions required to produce specific outcomes (Bandura, 1997). 

Curtailment behaviour 

Curtailment behaviour refers to behaviour that reduces one’s energy consumption within one’s current structural 
setting (e.g. one’s home or office). Curtailment behaviour typically involves simple actions, such as unplugging 
unused electric devices or cooking with lids on pots. 

Descriptive norms 

See “Social norms” 

Environmental consequences awareness 

See “Environmental problem awareness” 

Environmental problem awareness (or Environmental consequences awareness) 

Being aware of an environmental problem, respectively being aware that one’s behaviour contributes to an 
environmental problem. A factor that is important for the activation of “personal norms” (see entry). Personal 
norms become activated when people are aware that their behaviour has negative consequences for something 
they value (e.g., the environment), and when they “ascribe responsibility” (see entry) to themselves for these 
negative effects and/or their mitigation. 
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Fairness in economic exchanges 

A widely studied topic in economics (e.g. Cappelen, Hole, Sørensen, & Tungodden, 2007; Fehr & Schmidt, 
1999). There are several notions of what constitutes fairness, including most notably equity (division of 
economic surplus, such as profit, according to the effort provided by the parties involved) and equality (equal 
division of surplus among the parties involved). 

Guilt 

Guilt is a negative emotion that can arise as a result of one’s transgressions of “social norms” (see entry) or 
“personal norms” (see entry). 

Habit 

Habit can be defined as a learned, automatic behavioural response to a situational cue. The association 
between the situational cue and the behavioural response triggered by the cue is learned by repeating the same 
behaviour under the same (or similar) set of situational cues. When we say that habitual behaviour is 
“automatic”, this means that the behaviour in question is enacted largely without conscious deliberation 
(Klöckner & Matthies, 2004). 

Identification with the norm source 

See “Social identity” 

Ingroup identification 

See “Social identity” 

Ingroup norms 

“Social norms” (see entry) held within a specific group. For example social norms shared within a group of 
classmates. 

Injunctive norms 

See “Social norms” 

Intention 

See “Behavioural intention” 

Issue involvement 

People are personally involved with an issue to the extent that they care about that issue and perceive it as 
important to themselves (Thomsen, Borgida, & Lavine, 1995, p. 191). 

Meta-analysis 

Meta-analysis is a statistical procedure for aggregating data from multiple studies (see e.g. Klöckner, 2013). 

Moderator 

Moderator is a variable that affects the strength of the relationship between an independent variable and a 
dependent variable. For example, the correlation between an independent variable and a dependent variable 
may become stronger (weaker) at high (low) levels of the moderator (see Aiken, West, & Reno, 1991; Hayes, 
2013; Preacher & Hayes, 2008). As an example, gender might moderate the relation between education and 
income if the effect of more education on income is not equal for men and women.  

Moral norms 

A term often used interchangeably with “personal norms” (see entry). 

New Environmental Paradigm 

A questionnaire instrument used to measure general environmental attitudes, i.e. one’s favourable or 
unfavourable evaluations of the natural environment (Hawcroft & Milfont, 2010). 

Perceived behavioural control 
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Perceived behavioural control refers to people’s perceptions of their ability to perform a given behaviour. 
Perceived behavioural control is determined by a set of accessible “control beliefs”, i.e., beliefs about the 
presence of factors that may facilitate or impede performance of the behaviour in question. 

Personal norms 

Personal norm can be defined as a feeling of moral obligation to act in accordance with one’s values or in 
accordance with social norms (Schwartz & Howard, 1981; Thøgersen, 2006); see also entries “Values” and 
“Social norms”. This feeling of moral obligation needs to be activated in a decision situation in order to influence 
intention to act (see also entries “Ascribed responsibility” and “Awareness of consequences”). 

Post-decisional emotions 

Emotions experienced as a result of performing an action (i.e., implementing a decision). For example being 
glad about purchasing an electric car. 

Pride 

Pride is a positive emotion associated with feelings of accomplishment and satisfaction. Pride is similarly 
associated with the positive self-evaluation of being a socially valued person. 

Problem awareness 

See “Environmental problem awareness” 

Role identity 

That part of an individual’s self-concept that derives from the meanings that people attach to roles they play in 
contemporary societies, e.g. the role of a parent, the role of an employee, the role of a consumer. 

Sanctions 

See “Social sanctions” 

Self-categorization 

Self-categorization as a group member – see “Social identity”. 

Self-efficacy 

Self-efficacy is the extent to which people believe they are capable of performing specific behaviours in order 
to attain specific goals (Bandura, 1997, 2001). 

Self-identity 

A comparatively stable conception an individual has of him- or herself. For example seeing oneself as an 
environmentally friendly person (e.g., Sparks & Shepherd, 1992; Whitmarsh & O’Neill, 2010). 

Social identity 

That part of an individual’s self-concept which derives from their knowledge of their membership in a social 
group (or groups) together with the value or emotional significance attached to that membership (Tajfel, 1978). 

Social norms 

Two main types of social norms can be distinguished: injunctive norms and descriptive norms. Injunctive norms 
are perceptions of what most people approve or disapprove of in a given situation. Descriptive norms are 
perceptions of what most people do in a given situation (Cialdini, Kallgren, & Reno, 1990). 

Social sanctions 

Social sanctions can be both positive (e.g., praise, expressions of approval and acceptance) and negative (e.g., 
criticism, expressions of disapproval). Social sanctions are commonly invoked as a means of enforcing social 
norm compliance (see “Social norms”). 

Spillover effects 

In the context of environmentally relevant behaviours, spillover can be understood as a change in the 
performance of one pro-environmental behaviour (for example, purchasing electricity generated from renewable 
sources) as a result of prior performance of another pro-environmental behaviour (for example, purchasing 
organic food). The performance of the initial (“trigger”) behaviour can either increase or decrease the likelihood 
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of performing the second (“target”) behaviour, which is referred to as positive and negative spillover, respectively 
(see e.g. Thøgersen, 1999). 
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Subjective norms 

Subjective norm refers to perceived social pressure to perform or not to perform some behaviour (Ajzen, 1991). 
Put differently, subjective norm is an individual’s perception of “what important others believe the individual 
should do” in a specific situation (Finlay, Trafimow, & Moroi, 1999, p. 2015). See also “Social norms”. 

Values 

Values can be defined as desirable trans-situational goals that serve as guiding principles in one’s life 
(Schwartz, 1992). “Trans-situational” means that values are not specific to a single situation, but rather pertain 
to many situations – for example, if one values positive interpersonal relationships, this value will likely be 
relevant for many such relationships. 
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5 APPENDIX 
Items of the questionnaire used for the WP4 experiments 

Constructs Items 

Social Identification I often think about the fact that I am a member of the “generation under 
30”.a  

The fact that I am a member of the younger generation is an important part 
of my identity.a 

Being a member of the “generation under 30” is an important part of how I 
see myself.a 

I feel a bond with other under-30year-olds.  

I feel solidarity with other under-30year-olds. 

I feel committed to the “generation under 30”. 

I am glad to belong to the “generation under 30”.a 

It is pleasant to belong to the younger generation.a 

Being a member of the “generation under 30” gives me a good feeling.a 

Collective efficacy The members of the younger generation (“generation under 30”) can  
collectively do something to reduce the negative effects of climate change. 

The members of the younger generation (“generation under 30”) 
cancollectively contribute to the goal of fighting the negative effects of 
climate change.a 

The members of the younger generation (“generation under 30”) can , with 
combined forces, successfully act against climate change. 

The members of the younger generation (“generation under 30”) 
cancollectively act against climate change, even if unexpected challenges 
and problems occur in the process. 

Social norms Most younger people (“generation under 30“) think that everybody should 
contribute to fighting climate change. 

It is important to members of the younger generation to act against climate 
change.a 

Most younger people consider climate concerns in their everyday lives. 

The majority of younger people act against climate change themselves.a 

Moral obligation I feel morally obliged to take action against climate change. 

It is my duty to act as environmentally friendly as possible.a 
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The so-called “environmental crisis” is very exaggerated.b 

The balance of nature is stable enough to cope with the human impact.b  

Environmental identity To act environmentally friendly is an important part of myself. 

I am someone who strongly cares about environmental problems. 

If I weren’t able to act environmentally friendly, it would matter to me a lot. 

Helplessness When I think about climate change, I feel helpless. 

When I think about climate change, I notice that my scope of action is 
limited. 

When I think about climate change, I feel like I can’t do anything against it. 

When I think about climate change, I become aware that a single person 
can only do little against it.a 

Personal costs It is very costly for me to take action against climate change. 

Environmentally friendly behaviour is associated with great personal 
sacrifices for me.b 

Perceived threat Climate change and its effects threaten me personally. 

Perceived threat (group) Climate change and its effects threaten the younger generation as a whole.c  

Climate change and its effects  threaten humanity as a whole.b 

Cause Climate change, as it is expected by many scientists, has mainly natural 
causes. 

Personal action intention I would be willing to no longer buy products from companies, which burden 
the environment, even if it was uncomfortable for me. 

In the future, I would like to use more car sharing and public transport. 

When flights are avoidable, I will try to find other means of transport to 
reduce my CO²-emissions. 

In the future, I will recycle as many products as possible in order to reduce 
the amount of energy and material that is needed for their production. 

For ecological reasons, I will try to use less water.  

I will try to buy more energy-saving devices, when I need new ones.a  

I am planning to preferably eat vegetarian or to reduce my meat 
consumption in the future because of climate concerns.a 

To bicycle and walk more is one of my goals for the coming period.a 

For environmental reasons, I will take measures to save energy. 

In the future, I will turn off the light when I leave a room in order to save 
energy.a 
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From now on, I will buy more local instead of imported products.a 

I will use green electricity in the future. 

Willingness to pay I would be willing to pay 20 % more for electricity from renewable sources. 

I would be willing to pay 20 % more for a product from controlled organic 
cultivation (vs. conventional product).a 

I would be willing to pay 20 % more for a flight with emission compensation. 

I would be willing to pay 20 % more account maintenance fees for an 
account with a “green” bank.a 

I would be willing to pay 20 % more for a piece of clothing which was 
manufactured ecologically safe. 

I would be willing to pay 20 % more for public transport which is operated 
with climate friendly energy.a 

Policy acceptance I would be willing to pay higher excise taxes (e.g. value added tax). 

I would be willing to pay higher taxes for petrol and electricity from fossil 
energy sources (mineral oil, natural gas, etc.).a 

I would be willing to accept stricter laws, which tax private car traffic. 

I would be willing to accept stricter environmental requirements which raise 
the prices of goods. 

I would be willing to accept higher subsidies for environmentally friendly 
technologies, even if these are financed through taxes.a 

I would be willing to  pay an “energy solidarity tax” that is used to finance 
the transition to renewable energy.a 

Collective action intention I would be willing to take collective action with others against climate 
change.  

I would be willing to sign petitions which support climate protection. 

I would be willing to vote for a party which advocates fighting the negative 
consequences of climate change. 

I would be willing to join a group which stands up for the environment. 

I would be willing to participate in collective actions by the “generation 
under 30” to protect nature, e.g. in demonstrations.c 

Notes. Perceived threat = perceived threat against myself. Perceived threat (group) = perceived threat against a 
group (e.g. the younger generation).  aonly Italy, Germany 1, Germany 2. bonly Italy, Germany 2. cwithout Germany 
1. 
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t-Test and Correlational Tables for the Country Specific Experimental Results 

 

 

 

Table A1 

 

Contrast of Personal Condition With Collective Condition Regarding the Single Scales (Germany 1)  

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(138) p LL UL 

Social identification  4.69 1.77  4.89 1.66 -0.78 .435 -.78 .33 

Collective efficacy 6.94 1.73  7.00 1.42 -0.24 .808 -.58 .41 

Social norms 5.20 1.69  5.36 1.51 -0.49 .625 -.65 .42 

Perceived helplessness 5.31 1.80  5.27 1.75 0.11 .912 -.56 .60 

Personal action intentions 6.55 1.39  6.62 1.37 -0.25 .801 -.54 .39 

Willingness to pay 5.92 1.93  5.86 1.76 0.11 .911 -.58 .61 

Policy acceptance 6.24 1.85  6.31 1.75 -0.20 .839 -.62 .45 

Collective action intentions 6.66 1.97  6.88 1.45 -0.77a .442 -.79 .29 

Note.  a df = 125.10. b df = 122.97. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower 
limit. UL = upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A2 

 

Contrast of Personal Condition With Collective Condition Regarding the Single Scales (Germany 2) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(125) p LL UL 

Social identification  3.83 1.41  4.12 1.23 -1.24 .217 -.67 .15 

Collective efficacy 5.11 1.26  5.20 1.26 -0.41 .683 -.52 .36 

Social norms 3.38 1.33  3.79 1.22 -1.78 .077 -.83 .01 

Perceived helplessness 4.59 1.43  4.35 1.57 0.88 .379 -.26 .76 

Personal action intentions 4.52 0.88  4.56 0.92 -0.26 .797 -.35 .27 

Willingness to pay 3.99 1.37  4.06 1.33 -0.28 .778 -.51 .37 

Policy acceptance 3.85 1.44  3.70 1.47 0.58 .564 -.32 .66 

Collective action intentions 4.35 1.45  4.52 1.45 -0.68 .496 -.66 .31 

Note. N = 130. a df = 116.86. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. UL = 
upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A3 

 

Contrast of Personal Condition With Collective Condition (Italy) 

 Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(136) p LL UL 

Social identification  5.05 1.53  5.79 1.68 -2.68 .008 -1.275 -1.191 

Collective efficacy 6,79 1.56  7.18 1.42 -1.55 .123 -0.864 0.125 

Social norms 4.47 1.34  4.62 1.36 -0.55 .583 -0.570 0.281 

Perceived helplessness 5.35 1.78  5.72 1.75 -1.17 .244 -0.938 0.233 

Personal action intentions 6.15 1.31  6.41 1.28 -1.12 .265 -0.684 0.190 

Willingness to pay 5.86 1.58  6.29 1.67 -1.43 .154 -0.948 0.177 

Policy acceptance 4.98 1.67  5.17 1.75 -0.53 .596 -0.667 0.371 

Collective action intentions 6.16 1.75  6.86 1.73 -2.23 .027 -1.225 -0.117 

Note. N = 139.  ͣ df = 121.05. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. 
UL = upper limit. Bootstrap results are based on 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A4  

 

Contrast of Personal Condition With Collective Condition (Finland) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(125) p LL UL 

Social identification  5.36 1.77  5.25 1.83 0.456 .649 -.38 .60 

Collective efficacy 5.99 1.85  6.46 1.81 -1.78 .076 -1.00 .04 

Social norms 5.30 1.68  4.88 2.10 1.56 a .121 -.16 1.02 

Perceived helplessness 5.47 1.71  5.41 1.89 0.21 .837 -.46 .62 

Personal action intentions 5.90 1.62  5.90 1.71 -0.01 .995 -.49 .47 

Willingness to pay 5.35 2.10  5.38 2.19 -0.11 .912 -.66 .56 

Policy acceptance 4.81 2.14  5.00 2.28 -0.62 .533 -.84 .47 

Collective action intentions 5.60 1.96  5.68 1.74 -0.27 .787 -.64 .46 

Note. N = 196  a df = 185.16. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. 
UL = upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A5 

 

Contrast of Personal Condition With Collective Condition (Bulgaria) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(125) p LL UL 

Social identification  6.31 1.87  7.10 1.74 -2.36 .020 -1.32 -1.35 

Collective efficacy 6.69 1.91  7.24 1.79 -1.48 .142 -1.06 0.05 

Social norms 5.26 1.81  5.73 2.18 -1.05 .297 -1.07 0.35 

Perceived helplessness 6.08 1.58  6.28 1.65 0.81 .935 -0.61 0.65 

Personal action intentions 6.05 1.55  6.25 1.40 -0.72 .472 -0.64 0.32 

Willingness to pay 5.43 2.05  5.09 2.33 1.00 .317 -0.36 1.06 

Policy acceptance 4.67 2.23  4.68 2.33 0.05 .964 -0.73 0.80 

Collective action intentions 6.02 1.91  6.38 1.72 -0.67 .502 -0.79 0.37 

Note. N = 147. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. UL = upper 
limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A6 

 

Contrast of Personal Condition With Collective Condition (Turkey) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(125) p LL UL 

Social identification  5.84 1.93  5.83 1.95 -0.36 .721 -.65 .55 

Collective efficacy 6.36 1.91  6.21 1.97 0.24 .808 -.47 .61 

Social norms 5.86 1.92  5.69 2.13 0.17 .865 -.55 .68 

Perceived helplessness 5.57 1.94  5.46 1.97 0.18 .856 -.48 .62 

Personal action intentions 6.17 1.75  6.20 1.86 -0.40 .690 -.62 .40 

Willingness to pay 5.50 1.94  5.74 2.18 -0.98 .326 -.94 .30 

Policy acceptance 4.87 2.23  5.04 2.25 -0.54 .589 -.80 .51 

Collective action intentions 6.07 1.71  6.33 1.91 -1.18 ͣ .241 -.80 .21 

Note. N = 211.  ͣ  df = 196.18.  BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. 
UL = upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Table A7 

 

Contrast of Personal Condition With Collective Condition (Norway) 

 
Personal 
condition 

 
Collective 
condition 

  
 

BCa 95 % CI 

Variable M SD  M SD t(125) p LL UL 

Collective efficacy 5.23 1.90  5.18 1.96 0.24 .814 -.38 .51 

Social norms 5.19 1.74  5.31 2.00 -0.49 .625 -.55 .37 

Perceived helplessness 5.11 1.89  5.09 1.95 0.08 .935 -.46 .48 

Personal action intentions 5.24 1.69  5.03 1.80 0.92 .359 -.24 .64 

Collective action intentions 5.21 1.82  5.25 1.96 -0.15 .879 -.52 .42 

Note. N = 250.  ͣ   df = 233.81. BCa = bias corrected and accelerated. CI = confidence interval. LL = lower limit. 
UL = upper limit. Bootstrap results are based von 1.000 bootstrap re-samples (Preacher & Hayes, 2008). 
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Note. * p < .05. ** p < .01

 

Table A8   

 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for both Conditions (Germany 1)  

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .31** -         

3. Social norms .27** .23** -        

4. Moral obligation .19* .42** .14 -       

5. Environmental identity .20* .48** .11 .73** -      

6. Perceived helplessness -.09 -.16 -.06 .18* .03 -     

7. Personal action intentions .14 .51** .10 .72** .78** .03 -    

8. Willingness to pay .16 .44** .10 .64** .73** .03 .78** -   

9. Policy acceptance .09 .42** .03 .57** .62** .09 .66** .71** -  

10. Collective action intentions .16 .45** .12 .55** .62** .22** .62** .58** .58** - 

M 6.70 6.96 5.49 6.26 6.18 5.22 6,15 5,26 4,67 6,20 

SD 1.84 1.87 2.01 2.19 1.61 2.36 1.48 2.19 2.27 1.83 

N 147 147 147 147 141 147 146 146 147 147 
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Table A9 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for both Conditions (Germany 2) 

Note. * p < .05. ** p < .01.

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .29** -         

3. Social norms .37** .20* -        

4. Moral obligation .22* .59** .26** -       

5. Environmental identity .30** .44** .23** .66** -      

6. Perceived helplessness -.12 -.19* -.08 -.04 -.04 -     

7. Personal action intentions .13 .50** .12 .62** .58** .01 -    

8. Willingness to pay .30** .49** .20* .57** .57** -.02 .67** -   

9. Policy acceptance .25** .47** .17 .51** .40** -.08 .50** .70** -  

10. Collective action intentions .18* .52** .19* .56** .61** -.03 .63** .55** .50** - 

M 3.97 5.16 3.58 5.01 4.56 4.47 4.54 4.03 3.78 4.43 

SD 1.33 1.25 1.29 1.44 1.35 1.50 0.89 1.35 1.45 1.45 

N 127 127 127 127 127 127 127 127 127 127 
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Table A10 

 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for both Conditions (Italy) 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .39** -         

3. Social norms .28** .35** -        

4. Moral obligation .32** .54** .42** -       

5. Environmental identity .39** .56** .49** .60** -      

6. Perceived helplessness -.10 -.14 -.001 -.14 -.16 -     

7. Personal action intentions .27** .60** .40** .60** .61** -.23** -    

8. Willingness to pay .27** .52** .48** .48** .48** -.14 .72** -   

9. Policy acceptance .27** .46** .41** .49** .48** -.15 .59** .69** -  

10. Collective action intentions .32** .60** .43** .54** .57** -.14 .74** .74** .66* - 

M 5.39 6.97 4.54 6.79 5.56 5.52 6.27 6.05 5.06 6.49 

SD 1.63 1.50 1.35 1.68 1.67 1.77 1.30 1.63 1.70 1.77 

N 139 138 139 138 139 139 139 139 139 139 

Note. * p < .05. ** p < .01. 
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Table A11 

 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for the both Conditions (Finland) 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .53** -         

3. Social norms .52** .45** -        

4. Moral obligation .51** .67** .52** -       

5. Environmental identity .41** .55** .51** .60** -      

6. Perceived helplessness .17* .16* .21** .14* -.01 -     

7. Personal action intentions .50** .64** .50** .68** .71** .13 -    

8. Willingness to pay .41** .55** .51** .66** .60** .10 .72** -   

9. Policy acceptance .43** .56** .47** .56** .54** .16* .60** .68** -  

10. Collective action intentions .51** .75** .51** .68** .64** .11 .72** .66** .63** - 

M 5.31 6.22 5.09 6.21 5.75 5.44 5.90 5.37 4.90 5.64 

SD 1.80 1.84 1.91 2.23 1.74 1.84 1.66 2.14 2.21 1.85 

N 196 196 196 196 196 196 196 196 196 196 

Note. * p < .05. ** p < .01. 
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Table A12 

 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for the both Conditions (Bulgaria) 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .23** -         

3. Social norms .27** .29** -        

4. Moral obligation .30** .41** .13 -       

5. Environmental identity .23** .48** .13 .49** -      

6. Perceived helplessness .23** .19* .05 .17* .21* -     

7. Personal action intentions .24** .51** .15 .47** .48** .15 .    

8. Willingness to pay .22** .40** .15 .38** .29** .21* .57** -   

9. Policy acceptance .10 .32** .11 .54** .43** -.01 .43** .56** -  

10. Collective action intentions .32** .68** .16 .52** .53** .24** .61** .56** .48** - 

M 6.70 6.96 5.50 6.25 6.18 5.30 6.15 5.26 4.67 6.20 

SD 1.84 1.87 2.01 2.20 1.61 2.09 1.48 2.19 2.27 1.83 

N 147 147 147 147 141 147 146 146 147 147 

Note. * p < .05. ** p < .01. 
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Table A13 

 

Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for the Collective Condition (Turkey) 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Social identification -          

2. Collective efficacy .61** -         

3. Social norms .70** .56** -        

4. Moral obligation .58** .70** .57** -       

5. Environmental identity .48** .60** .59** .63** -      

6. Perceived helplessness .62** .59** .60** .59** .43** -     

7. Personal action intentions .53** .79** .64** .73** .65** .56** -    

8. Willingness to pay .53** .53** .62** .58** .50** .51** .69** -   

9. Policy acceptance .43** .32** .49** .36** .33** .44** .44** .66** -  

10. Collective action intentions .60** .83** .65** .75** .61** .60** .78** .64** .43** - 

M 5.83 6.28 5.77 6.16 6.35 5.51 6.19 5.63 4.96 6.20 

SD 1.93 1.94 2.03 2.11 1.95 1.95 1.80 2.07 2.24 1.82 

N 210 211 205 211 211 209 211 211 208 211 

Note. * p < .05. ** p < .01. 
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Table A14 
 
Mean Values, Standard Deviations, Sample Size and Intercorrelations Between Social and Individual Predictors as Well as Dependent Variables for both Conditions (Norway) 

Variable 1 2 3 4 5 6 7 

1. Collective efficacy -       

2. Social norms .63** -      

3. Moral obligation .65** .66** -     

4. Environmental identity .64** .51** .54** -    

5. Perceived helplessness .55** .50** .58** .41** -   

6. Personal action intentions .69** .61** .64** .54** .56** -  

7. Collective action intentions .75** .66** .71** .67** .58** .77** - 

M 5.21 5.25 5.41 5.28 5.10 5.14 5.23 

SD 1.92 1.87 2.16 1.83 1.92 1.74 1.88 

N 250 250 250 250 250 250 250 

Note. * p < .05. ** p < .01. 
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