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Editorial on the Research Topic
 The Role of the Individual in the Great Transformation Toward Sustainability



Natural scientists have repeatedly cautioned that various planetary boundaries that are thought to safeguard earth's systems equilibrium have been trespassed in recent years (Steffen et al., 2015). At the same time, many people are still denied the opportunity to satisfy their basic needs (UNDP, 2020). The question of how to guide human development on this planet on a just and safe trajectory has therefore become a central task of our time (Häyhä et al., 2016; O'Neill et al., 2018). Science is expected to make important contributions to this task (Bai et al., 2016). In recent years, it has become clear that technological innovations alone will not be enough, but that changes in human behavior are needed on a large scale (Wiedmann et al., 2020; Newell et al., 2021). Why has the human response to the multiple social and environmental crises been so inadequate despite the growing global concern about their consequences? Why are people not taking the right measures to advance sustainable development? Providing insights that help to answer these questions should be the central task for both psychologists and educational scientists concerned with human behavior and learning.

However, we have to confess that the research results currently produced by mainstream psychology and the learning sciences provide little politically impactful insights to answer this question. Why has psychology—a science devoted to the understanding and prediction of human behavior—such difficulties to answer the question “Why aren't people taking enough action?” Why have questions like “How can we facilitate individual and social learning for change toward sustainability?” received so little attention in the mainstream of the education and the learning sciences so far? The desire to deal more systematically with this uncomfortable issue has provided the motivation for organizing this Research Topic. As the editorial team, we share the assumption that answers to the above raised questions have to start with a critique of the problematic meta-theoretical perspective currently underlying mainstream psychological and educational research on sustainability. According to this problematic meta-theoretical perspective, at the core of unsustainable developments lie the wrong decisions of billions of individual consumers. Consequently, the central task of psychological and educational research consists in understanding and changing the psycho-social factors or competencies that motivate the individual to change their consumption and lifestyle related choices. With this problem framing, psychology, and education alike locate the barriers preventing people from behaving in accordance to sustainability principles at the individual level rather than the social-contextual level. Schmitt et al. (2020) refer to this perspective as the “psychological barriers explanation” for inaction, a view that other scholars criticize for one-sidedly attributing responsibility to individuals and thereby ignoring and de-politicizing structural issues (“responsibilization,” see Giesler and Veresiu, 2014).

Indeed, one consequence of this deficient meta-theoretical perspective is that most psychologists and educational researchers, while in principle acknowledging their role, treat structural barriers as something separate from the psychological and learning processes they are dealing with. This is reflected in the underdeveloped theorizing of how social-structural realities might inform their analyses (for a related debate on transgressive, transformative, civic and social learning to expand an individualistic scope in environmental and sustainability education research; see Lotz-Sisitka et al., 2015; Khoo and Jørgensen, 2021). This is problematic, because treating structural barriers as separate from psychology and education denies the reality that psychological and learning processes exist within these external structures and intergroup relationships, and both shape and are shaped by them (see Reicher et al., 2012). We argue that decoupling psychological barriers to sustainable behavior from the larger systems in which these psychological processes take place, constitutes a form of psychological reductionism in which explanations for human behavior primarily consider individual mental states (Martin-Baro, 1994). It also runs the risk of promoting an instrumental form of “educationalization” that tasks educational institutions to solve societal problems by instilling pre-determined attitudes, knowledges, and behaviors (Bridges, 2008).

Furthermore, because they treat structural barriers as something separate from the psychological and pedagogical processes they are interested in, mainstream psychologists and educators tend to neglect the issues of power, inequality, and social structure. This is precisely what also makes it difficult for them to see the group-based nature of sustainability action: Not humans in general are inactive, on the contrary, many people and groups are working extremely hard for a more sustainable development of our societies. However, these people and organizations do not tend to hold much power in our societies. Others, particularly those in positions of power, such as the fossil fuel and car industry (Leonard, 2019), actively try to delay change and maintain the–unsustainable-status quo that profits them, despite environmental and human costs (Lamb et al., 2020). Thus, much of mainstream sustainability research in psychology and education neglects to raise questions about the failure of democratic institutions, how power is distributed, and why people in positions of power choose to use that power in particular ways (Fuchs et al., 2016).

In the past decade, the field of sustainability science in particular has driven efforts to understand and address sustainability not just as a thematic challenge, but also as a structural and systemic one. In the paradigm of transition management for example, the necessary changes are no longer examined primarily as those of individual behavior and individual competencies, but as transformations of layered socio-technical systems in which the individual is embedded. We are convinced that such a perspective also offers an important opportunity for psychology and education to evolve and become more effective in their own contributions to sustainable development.

To incorporate such a socio-technical systems view, we are proposing to use the multilevel perspective (MLP) developed by Geels (2002, 2004, 2011) as an integrative frame model. The MLP views societal change as occurring through the transformation of socio-technical systems. The term socio-technical indicates the complexity of such systems: They include technology, production capacities, supply networks, infrastructure, maintenance networks, legal regulation, cultural meaning, as well as user practices and markets (Geels, 2002). As the name implies, the MLP posits three analytical and heuristic levels on which processes interact and align to result in socio-technical system transformations:

(1) The landscape (macro level) describes exogenous developments such as the development of deep-seated cultural patterns, macro-politics, and economics or natural disasters. An example is climate change, but also economic crises, political upheaval, and other natural disasters (e.g., floods, droughts).

(2) Regimes (meso level) represent the current structures such as dominant rules, institutions, and technologies that are self-reinforcing. The sociotechnical regime is dynamically stable along a predictable trajectory. Many products and industries are currently based on fossil fuels, and rules and institutions were developed for these industries. This makes the regime “locked-in” and resistant to both technological and social innovations toward sustainability.

(3) Niches (micro level) are the locus for radical innovations. Incubated from market and regulation influences, the niche fosters innovations that differ fundamentally from the prevailing regime and usually require landscape developments that open windows of opportunity on the regime level. Examples in the context of the climate crisis are people who pioneer innovations as producers and investors (e.g., alternatives to fossil fuels) and citizens and activists who call for new regulations and lifestyles.

The multilevel perspective argues that transformations of socio-technical systems come about through interactions between processes at these three levels:

(a) niche innovations build up an internal momentum, through learning processes, price/performance improvements, and support from powerful groups,

(b) changes at the landscape level create pressure on the regime, and

(c) destabilization of the regime creates windows of opportunity for niche innovations.

The alignment of these processes enables the breakthrough of novelties in mainstream markets where they compete with the existing regime. Figure 1 has become a somewhat iconic picture of this dynamic.


[image: Figure 1]
FIGURE 1. Interactions of different levels in the transformation of socio-technical systems (adapted from Geels, 2004).


What might be the practical consequences of such a paradigmatic change for sustainability-related psychological and educational research and an according adoption of a MLP perspective?

With our call for papers, we invited colleagues also interested in developing the transformative paradigm within psychology and the learning sciences to present their ideas how to theoretically relate psychological constructs and learning processes with broader social-structural contexts they are embedded in. In the following, we discuss three overarching implications of a shift toward a multi-level perspective that the contributions to this special section propose as future research avenues for psychological and education sustainability research.

First, psychological and educational researchers are challenged to broaden their traditional focus on individual, often low-impact consumption behavior toward more sustainably-relevant high impact actions in a first instance (Bilharz and Schmitt, 2011; see also current debate Nielsen et al., 2021, and van Valkengoed et al., 2021). Focusing on high-impact behaviors alone should be surpassed by opening up for peoples' role as active members of communities, citizens, and activists trying to bring about social change through their engagement in public protest and social movements. This comprises further outcome categories such as peoples' perception of environmental crises as the result of changing social discourses, their support of transformative policy alternatives as well as their decision to vote the representatives of such policies. As an example, Loy et al. focus on an individual behavior with a high environmental impact (flying) and show how psychological variables such as global identity also influence support of policy measures toward a sustainable transformation of the transport sector. In an educational perspective, Francesconi et al. describe Fridays for Future as an enactive network that acts as an informal learning space by transforming scientific knowledge to spur collective agency. Hamann et al. examine student-led sustainability initiatives as an example of how group-based coaching processes can build individual and collective efficacy that can have transformative impact in educational institutions and the communities in which they are embedded.

Second, in a sustainability context, psychologists and educational researchers alike face a world where the psychological and learning processes they are interested in exist within larger societal structures and intergroup relationships, and both shape and are shaped by them. Or more precisely, if psychologists and educational researchers want to actively contribute to the necessary transformation of socio-technical systems, they have to embed their research into a broader theoretical framework explicitly dealing with the nature and the course of societal transformation processes. Examples for this explicit consideration of structural conditions are offered by Ruhrort and Allert who focus on integrating sociological practice theory with psychological perspectives, or by Dreyer et al. who explore how structural changes can unfold cultural impacts on an organizational level. Before the backdrop of the MLP as integrative framework one central task of psychological research consists in identifying/developing transformative theoretical constructs allowing to link transformative societal processes with change oriented psychological processes. The commentary by Wullenkord and Hamann, in which the authors call for embedding existing psychological constructs in transformative theories, shows that such an embedding of psychological perspectives can indeed have innovative potential for transformation theories. Another implication of a more embedded and interactional paradigm is to better understand and account for the dynamic interaction of behavior and structure, which can sometimes also result in detrimental effects (systematic rebounds) when gains in one behavioral domain can cause new pressures on other levels (Dütschke et al.).

Third, psychology and educational science need to assert more proactively and explicitly that they are more than mere “implementation agents” tasked to achieve certain strategic goals by organizing acceptance and changing targeted behaviors. The idea of sustainability in and of itself raises normative questions about purpose: what is the envisioned state that should orient our actions and changes as “sustainable?” These questions cannot be answered technically or scientifically alone—they require deliberation. Psychological and educational contributions are needed to create conditions in the first place that empower people and enable them to participate in processes of goal clarifications, in challenging deeply ingrained worldviews and inherited patterns of thinking, and in extending the imaginary of what sustainability might mean. Supporting such “emancipatory” processes in a kind of “enabling function” is a contribution in the primarily instrumental approach to psychology and education that has received comparatively little attention so far. The contributions by Majer et al. on negotiation as well as by Bruhn on the potential contributions of therapeutic approaches indicate the direction in which work in this perspective could go.

In the end, the oeuvre of approaches to which a systemic and multilevel perspective may lead psychological and educational research must necessarily remain exemplary and incomplete at this point. The contributions to this Research Topic, which have predominantly been submitted from German-speaking research hubs, have given first answers to our questions raised and will hopefully spark a wider discussion on the future of sustainability-oriented psychological and educational research in the years to come. For the important impulses to intensify efforts in this promising avenue for future research, we are indebted to all contributing authors as well as all critical reviewers.
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Global crises such as the climate crisis require fast concerted action, but individual and structural barriers prevent a socio-ecological transformation in crucial areas such as the mobility sector. An identification with people all over the world (i.e., global identity) and an openness toward less consumption (i.e., sufficiency orientation) may represent psychological drivers of a socio-ecological transformation. We examined the compatibility of both concepts as well as their relation to people’s support of a decarbonised mobility system and their flight mobility behaviour – a CO2-intensive behaviour that may be particularly difficult to refrain from for globally identified people, but less so for sufficiency-oriented people. In an online study conducted in Germany (N = 317), we found that global identity and sufficiency orientation were positively related. Both were negatively related to past flight-related CO2 emissions and positively related to refraining from flying and the support of decarbonised mobility policies. Accounting for both showed that sufficiency orientation in particular was related to fewer flight-related CO2 emissions and refraining from flying. Furthermore, we examined people’s travel experiences. While global identity was unrelated to the frequency and duration of international travelling, it was positively related to the frequency and quality of contact with local people met on journeys. An experimental variation of whether participants first answered questions on global identity or on travel experiences revealed that remembering past international travelling led to higher reported levels of global identity. Taken together, global identity seems to profit from in-depth international contact with people, but can be decoupled from resource-intensive travel behaviour. Globally identified and sufficiency-oriented people may support a socio-ecological transformation. Our results indicate a compatibility of global identity and sufficiency orientation. Experimental and longitudinal research should examine causal links to foster our understanding of the conditions under which both can be strengthened.

Keywords: global identity, sufficiency orientation, travelling, pro-environmental behaviour, policy support, mobility, socio-ecological transformation, flight shame


INTRODUCTION

Global crises such as climate change are challenging humanity as a whole and collective efforts from people all over the world are required to build a sustainable future. A sustainable future, however, seems at odds with the current status of the planet. Global environmental change has reached levels that surpass a safe operating space for humanity (Rockström et al., 2009; Steffen et al., 2015; O’Neill et al., 2018). It is evident that together with technological developments, a socio-structural transformation is necessary (Abson et al., 2017; Fischer and Riechers, 2019). Paths include less resource-intensive behaviour patterns, particularly in affluent countries, but also political measures that remove structural constraints and provide structural incentives for such behavioural changes. Our psychological perspective addresses potential drivers of transformation on the level of behavioural niches (Geels, 2004). Specifically, we focus on the domain of (air) mobility and potential psychological predictors of individual and system change.

Previous research suggests that an identification with all humanity as an inclusive ingroup (i.e., global identity; McFarland et al., 2019) might motivate people to engage for a socio-ecological transformation (e.g., Reese, 2016). Global identity is related to people’s engagement for a socio-ecological transformation in the form of pro-environmental behaviours and policy support in various studies (e.g., Renger and Reese, 2017; Brieger, 2019; Joanes, 2019; Loy and Reese, 2019), but less is known about how people develop a global identity (see McFarland et al., 2019, for an overview). One possibility that has been discussed is travelling and meeting people from all over the world (Sparkman and Eidelman, 2018; Römpke et al., 2019). However, air travelling allowing such contact is amongst the most CO2-intensive and unsustainable individual behaviours. At the same time, it is strongly embedded within the current socio-technical system: flying is comparably cheap, readily available, and often faster than other means of transport.

The overarching goal of our research is thus to investigate the relation between global identity, travel behaviour and experiences, as well as the support of political measures that transform and decarbonise the mobility system. In addition, we test whether global identity is compatible with sufficiency orientation (i.e., the attitudinal stance to refrain from consumption; Verfuerth et al., 2019), and whether one or the other is more strongly related to people’s willingness to refrain from flying and to support a socio-ecological transformation of the mobility system. Figure 1 provides a graphical overview of our research.
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FIGURE 1. Graphical overview of research questions and hypotheses. RQ, research question; H, hypothesis. This graphical illustration has been designed using resources from Flaticon.com. Icons are by Freepik (www.freepik.com), Dan Darius (www.flaticon.com/authors/darius-dan), Pixel perfect (www.flaticon.com/authors/pixel-perfect), and Pixelmeetup (www.flaticon.com/authors/pixelmeetup).




THEORETICAL BACKGROUND


Travelling in the Current Mobility System

Mobility is a human need, but within our (affluent western) society, being on the move is often coupled with climate-damaging CO2 emissions. In 2010, transportation caused an estimated 14% of the global greenhouse gas emissions (IPCC, 2015). Air travelling produces far more emissions compared to other forms of mobility. For instance, one air trip from Berlin to Paris causes approximately 260 kg CO2 equivalents; taking the train would produce only 40 kg (KlimAktiv, 2020). In 2019, international aviation contributed 2.4% to global greenhouse gas emissions (Crippa et al., 2019). Moreover, recent research suggests that aviation’s contribution to atmospheric warming is even larger, namely “three times the rate of that associated with aviation CO2 emissions alone when calculated as net effective radiative forcing” (Lee et al., 2021, p. 2). These emissions, however, seem to be caused by a relatively small share of the most frequent travellers who have the means to fly (i.e., money, social status, see e.g., Gössling et al., 2017). Hence, if the majority of humankind flew, this would increase flight emissions drastically: Predictions for the year 2050 suggest that commercial aircraft emissions might triple (EESI, 2019) and account for a quarter of the global carbon budget (Graver et al., 2019). A decarbonisation of the mobility system and a change in the way we are travelling is essential in order to limit climate change (Urry, 2008; European Commission, 2011; Zipori and Cohen, 2015). Given the current technological infrastructure, people can deliberately reduce their mobility-related CO2 footprint by simply travelling less and/or by choosing less CO2-intensive means of transport such as trains. Moreover, they can support policy measures that make CO2-intensive travel options comparably less attractive (e.g., carbon pricing, investment in public transport network; Maestre-Andrés et al., 2019).

Many people are aware of the climate crisis and express willingness to contribute to climate change mitigation (UBA, 2019; European Commission, 2020). Two thirds of the European population state that they are ready for a shift to more environmentally friendly modes of transport (e.g., public transport; European Commission, 2020). However, these intentions often do not translate into actual behaviour change (Lassen, 2010; Alcock et al., 2017; Geiger et al., 2018). One reason for this might be that infrastructural and political incentives are promoting non-ecological choices: Flying is judged as much faster, more convenient, and less expensive compared to alternative options (European Commission, 2020). Flight travelling has become an essential part of the western globalised culture (Castillo-Manzano and López-Valpuesta, 2014; McDonald et al., 2015). Moreover, global interconnectedness and long distance travelling are perceived requirements in many professions, although they are not necessarily related to professional success (e.g., in academia, Wynes et al., 2019). At the same time, travelling with resource-intensive means is increasingly seen as contradictory to ecological values within our society and calls for a socio-ecological transformation of the mobility system become louder (Gössling et al., 2020).

Understanding how this mobility system may transform requires a perspective that accounts for the different layers of a complex system. According to the multilevel perspective outlined by Geels (2004), a system that determines societal functioning comprises three levels. The level of the regime consists of current institutions (e.g., governmental agencies), infrastructures (e.g., airports and public transport system), technologies (e.g., drive technologies), and policies (e.g., regulations regarding carbon pricing), but also normative behavioural practices (e.g., frequent flying). The regime is embedded in the landscape, which consists of “the technical, physical and material backdrop that sustains society” (Geels and Schot, 2007, p. 403), such as the climatic conditions or the availability of fossil resources. While regime and landscape are seen as rather stable, new technologies, behavioural practices, and ideas for policy change can evolve on the level of niches. Here, networks of individuals emerge, who promote societal change through changing their own behaviour or through supporting political change. Our research is situated on this level of niches. We examine psychological predictors of people’s mobility behaviour and their support of policy measures toward a socio-ecological transformation of the mobility system. Specifically, we investigate the role of global identity and sufficiency orientation as drivers for transition processes.



Global Identity and Travel Experiences

Different conceptualisations of a global identity exist (see McFarland et al., 2019; Carmona et al., 2020, for an overview). In our research, we refer to the concept labelled identification with all humanity, introduced by McFarland et al. (2012) and further differentiated by Reese et al. (2015, see also Reysen and Hackett, 2016; Hamer et al., 2020). It comprises a global self-definition (i.e., a definition of oneself as part of a community consisting of people all over the world) and a global self-investment (i.e., a concern for and solidarity with people all over the world). The concept is rooted in social identity theory (SIT, Tajfel and Turner, 1979), which states that a substantial part of who we are is defined by our group memberships. We identify with our so-called ingroups and differentiate ourselves from outgroups. Self-categorisation theory (SCT, Turner et al., 1987) further assumes that we can define our identity on three levels, namely personal identity, social group identity, and – on the highest level – human identity. Identifying on this highest level goes along with perceiving oneself as part of an ingroup encompassing all humanity. A further theoretical basis comprises theories of personal growth, which assume that caring for all humans characterises a mature person (Adler, 1927/1954; Maslow, 1954; see McFarland et al., 2012, 2013; Reese et al., 2015, for an in-depth discussion). Identities can be understood as traits we develop over time. Hence, individuals differ in how strongly they identify with all humanity (McFarland et al., 2012). However, resonating with SIT/SCT, different parts of our identity, including our global identity, can be more or less salient in a context and guide our perceptions and actions (Turner et al., 1987; Reese et al., 2015; McFarland et al., 2019; Loy and Spence, 2020; Sparkman and Hamer, 2020).

Past research has discussed how a global identity could emerge (see McFarland et al., 2019, for an overview). One plausible reasoning based on intergroup contact theory (Pettigrew and Tropp, 2006; Pettigrew et al., 2011) was that personal contact with people all over the world might strengthen global identification (see e.g., Sparkman and Eidelman, 2018; Römpke et al., 2019). Supporting this rationale, Römpke et al. (2019, Study 1) found that German participants who had come into (fictitious) contact with a person from another continent through a simulated Internet chat program reported higher levels of global identity compared to a control group. Moreover, the amount of international contacts students reported in a questionnaire predicted their global identity in a follow-up assessment 6 months later Römpke et al. (2019, Study 2). Sparkman and Eidelman (2018, Study 2) found that what they labelled as “contact with cultural members” was positively related to United States citizens’ global identity. Sparkman and Hamer (2020) found positive correlations of a similar composite measure with global identity in a Polish sample. None of these studies particularly addressed travel experiences abroad. In our research, we aimed to extend prior findings in this regard and predicted:

H1: The more international travel experiences people have made (frequency and duration of staying abroad), the stronger their global identity.

In another study, Sparkman and Eidelman (2018, Study 3) asked United States participants about the “quantity and quality of one’s intercultural contact” (see also Römpke et al., 2019). Both aspects were positively related to global identity. We transferred this idea to experiences with local people met during travelling and predicted:

H2: The higher the contact quantity (H2a) and quality (H2b) with local people during travelling, the stronger people’s global identity.

Beyond examining correlations between global identity and travel experiences, we aimed to gain causal insights. SCT (Turner et al., 1987) supposes that a global identity may be triggered by cues that evoke associations with it (McFarland et al., 2019; Loy and Spence, 2020). We reasoned that thinking about past travel experiences might be such a cue and experimentally varied whether participants in our study first answered questions on travel experiences or on global identity, respectively. Even though this cannot give firm causal evidence that travelling impacts global identity, it could be a first hint that (remembering) respective experiences make(s) global identity more salient. We predicted:

H3: Remembering travel experiences raises the salience of global identity.



Global Identity and Decarbonised Travelling

Past research has reasoned that a global identity might be related to people’s motivation to address global environmental crises (e.g., Batalha and Reynolds, 2012; Reese, 2016). Positive relations were found with pro-environmental attitudes (e.g., Reysen and Katzarska-Miller, 2013; Lee et al., 2015; Reysen and Hackett, 2016; Assis et al., 2017), pro-environmental behavioural intentions and behaviours (e.g., Der-Karabetian et al., 2014; Lee et al., 2015; Rosenmann et al., 2016; Renger and Reese, 2017; Joanes, 2019; Leung and Koh, 2019; Loy and Reese, 2019), and the support of pro-environmental policies and organisations (e.g., Leung et al., 2015; Brieger, 2019; Loy and Reese, 2019).

Some of these previous studies included items on mobility behaviour that were, however, only investigated as part of an overall lifestyle. Alcock et al. (2017) reported results of a United Kingdom survey study, in which pro-environmental attitudes were related to household behaviours but not to people’s non-work-related flights (see also Lassen, 2010; McDonald et al., 2015). Hence, flight-reduction might constitute a particularly difficult behaviour regardless or despite of its high CO2-saving potential – especially for people highly identified on a global level. Travelling to distant locations might be particularly attractive for them so that they rather focus on other pro-environmental behaviours (e.g., a plant-based diet) to express their motivation to address climate change. Accordingly, Römpke et al. (2019, Study 2) found that global identity was positively related to the intention to avoid animal products but not air travel. In other words, the empirical evidence on a relation between global identity and pro-environmental outcomes might lead to the supposition that flight reduction is also a likely goal pursued by globally identified people. However, their global orientation might conflict with this goal. In line with the latter supposition, Oswald and Ernst (2020) found that a cosmopolitan identity (i.e., a multidimensional concept including one dimension similar to our global identity conceptualisation) was positively related to flight kilometres in the last year. Due to little empirical evidence and opposing plausible theoretical rationales, we examined the relationship between global identity and flight behaviour in terms of past flight-related CO2 emissions and how often people refrained from flying:

RQ1: Is global identity related to past flight-related CO2 emissions (RQ1a) and refraining from flight travel (RQ1b)?

Recent media coverage on the Fridays for Future movement coined the term flight shame in order to grasp people’s reaction to protesters’ frequent appeal that global jet setting is one of the most CO2-intensive behaviours and should be reduced (Gössling et al., 2020). Moral emotions such as shame and guilt have been found to be related with pro-environmental behavioural intentions and behaviours (Mallett, 2012; Harth et al., 2013; Rees et al., 2015). We therefore additionally assessed flight shame and asked:

RQ2: Is global identity related to flight shame?

Beyond flying behaviour, we also examined how willing people were to compensate flight-related CO2 emissions (i.e., carbon offsetting) and switch to alternative train options. As these behaviours do not oppose long-distance travelling per se, we expected, in line with the results on a relation between global identity and pro-environmental behaviours cited above:

H4: The stronger people’s global identity, the higher their willingness to compensate flight-related CO2 emissions (H4a) at higher costs (H4b), pay more for alternative train options (H4c) and accept longer travel durations of alternative train options (H4d).

Finally, we aimed to go beyond individual behaviour and examined people’s support of a socio-ecological transformation of the mobility system. Based on prior research that found a positive relation between global identity and climate policy support including mobility-related changes (Loy and Reese, 2019), we predicted:

H5: The stronger people’s global identity, the stronger their support of policy measures that decarbonise the mobility system.

As outlined above, global identity could conflict with the willingness to fly less despite a principal willingness to reduce one’s CO2 impact. One might hope that more resource-efficient technologies will solve this conflict in the future (e.g., through electrification). However, it has become evident that technological progress alone cannot reduce carbon emissions from travelling to a satisfactory extent (Peeters and Dubois, 2010) and fundamental behaviour shifts are necessary. Therefore, the concept of sufficiency addresses the idea of absolute consumption reduction. In the following, we argue that individuals’ sufficiency orientation might (additionally or even better) explain why people refrain from flying.



Sufficiency Orientation, Global Identity, and Decarbonised Travelling

Sufficiency is an increasingly discussed concept in several disciplines (Gorge et al., 2015; Spangenberg and Lorek, 2019; Toulouse et al., 2019; Tröger and Reese, 2021). Introduced as one essential part of the sustainability strategy bundle comprising efficiency, consistency, and sufficiency, it encompasses the shrinkage of absolute resource consumption levels (Darby and Fawcett, 2018; Linz, 2004). Understanding the development and role of an attitudinal stance, namely people’s so-called sufficiency orientation, may be a prerequisite for consumption change (Spangenberg and Lorek, 2019; Verfuerth et al., 2019). Only a few studies examined sufficiency orientation as predictor for actual behaviour (Verfuerth et al., 2019) and we know little about commonalities and differences to other concepts that predict pro-environmental behaviour.

Theoretically, sufficiency orientation and global identity might be positively related because they share strong social justice motives (see Howell, 2013; Schäpke and Rauschmeyer, 2014; McFarland et al., 2019). Both are related to pro-environmental attitudes and behaviours (e.g., Loy and Reese, 2019; Verfuerth et al., 2019). The specific case of flight behaviour, however, might reveal a difference and possible incompatibility of these two concepts. As outlined above, global identity is positively related to pro-environmental behaviour in general, but evidence with regard to flying is unclear. Globally identified people may experience a conflict between an interest to travel and the environmental damage this might cause if fossil-based travel modes are used. Sufficiency-oriented people, on the contrary, may experience such conflicts to a lesser extent. As their attitudinal stance is strongly rooted in consumption reduction, their priority might lie on refraining from behaviour that has a high ecological impact. Due to these contradicting theoretical arguments, we explored:

RQ3: Is sufficiency orientation related to global identity?

A study by Moser and Kleinhückelkotten (2018) showed that pro-environmental identity (i.e., the self-description as a resource-saving person) positively correlated with so-called intent-oriented behaviour (i.e., self-reported estimations of personal efforts to save natural resources) but not with impact-oriented behaviour (e.g., frequency of long-distance vacations). We argue that a stronger sufficiency orientation should be related with refraining from flying because it consists of the conviction that less overall consumption is necessary to protect the climate and the environment. Qualitative research showed that people who are sufficiency-oriented in fact use fewer resources in their everyday routines (Speck and Hasselkuss, 2015). A more recent study showed that the stronger people’s sufficiency orientation, the lower their carbon impact regarding food consumption, electricity consumption, and everyday mobility, while air travelling was unrelated (Verfuerth et al., 2019). Due to the fact that empirical results have so far failed to confirm the theoretical predictions, we asked:

RQ4: Is sufficiency orientation related to past flight-related CO2 emissions (RQ4a) and refraining from flight travel (RQ4b)?

The discussion around sufficiency is conceptually grounded in justice theory and in practical sustainability science (see Spengler, 2016, for an overview). The idea is to define and meet minimum and maximum thresholds of consumption that enable a fair and just distribution of resources now and in the future in accordance with the earth’s natural limits (Syme and Nancarrow, 2012; Schäpke and Rauschmeyer, 2014; Alexander, 2019). While only few people, mainly from affluent societies, have the means to fly, environmental consequences mostly affect people not responsible for the emissions (e.g., O’Neill et al., 2018). People who are sensitive to this injustice experience moral emotions such as guilt and shame (e.g., Schmitt et al., 2010). Therefore, we predicted:

H6: The stronger people’s sufficiency orientation, the more flight shame they experience.

As argued above, sufficiency-oriented people may not feel the need to travel by airplanes and therefore also no need to compensate flights in terms of carbon offsetting. Furthermore, compensation policies have been criticised as a strategy to morally licence environmentally harmful behaviour that could involve backfiring effects (i.e., flying even more; Font Vivanco et al., 2018; Sorrell et al., 2020). This should be at odds with the moral standards of sufficiency-oriented people. Instead, they might support resource-saving alternatives to flight travel. We thus predicted:

H7: The stronger people’s sufficiency orientation, the lower their willingness to compensate flight-related CO2 emissions.

H8: The stronger people’s sufficiency orientation, the higher their willingness to pay more for alternative train options (H8a) and accept longer travel durations of alternative train options (H8b).

Finally, sufficiency as a sustainability strategy calls for adequate policy instruments to cut back emissions through infrastructural change (Toulouse et al., 2019; Tröger and Reese, 2021). Prior research found a positive relation between sufficiency orientation and policy support in the field of plastic consumption (e.g., taxation of plastic, Heidbreder et al., unpublished data). As sufficiency-oriented people may feel particularly responsible for their own consumption and perceive a corresponding agency (Speck and Hasselkuss, 2015), they may critically reflect on current structural constraints that hinder low-carbon individual behaviour. Therefore, we assumed that they support structural policy measures allowing people to better enact their sufficiency-oriented intentions and predicted:

H9: The stronger people’s sufficiency orientation, the stronger their support of policy measures that decarbonise the mobility system.



MATERIALS AND METHODS


Design and Procedure

We followed the APA guidelines for the ethical conduct of research. Participants answered an online questionnaire programmed with SoSci Survey (Leiner, 2019). Inclusion criterion was that they lived in Germany for at least 5 years. We raffled four 25€ vouchers as incentive. After giving informed consent, participants were randomly assigned to one of two experimental groups. They either first answered questions on global identity (see section “Global Identity”, control condition) or on travel experiences (see section “Travel Experiences,” salience condition). Then, they answered all other questions, followed by a debriefing.



Participants

We conducted an a priori power analysis (see Supplementary Section “Power Analysis”) and recruited a convenience sample of N = 322 participants (see Supplementary Section “Participant Characteristics” for socio-demographic details) through snowball sampling via personal contacts of several student assistants, mostly via Facebook and WhatsApp. We also used university Facebook groups and Facebook groups focusing on empirical research participation. Excluding n = 5 participants (see Supplementary Section “Exclusion of Outliers and Implausible Values”) resulted in a final sample of N = 317 used for our analyses (257 females, 58 males, 2 diverse; M = 28.4 years of age, SD = 10.0, range = 18–65). On a 5-point scale assessing the subjective income situation (Buerke, 2016), only few stated limited resources by indicating 1 (not enough by half, n = 4) or 2 (just make ends meet, n = 25). The majority evaluated their financial situation as satisfactory, indicating 3 (overall doing well, n = 121), 4 (well looked after and can afford quite a lot, n = 141), or 5 (do not have to restrict myself in any way, n = 26). We also assessed monthly household income, but could not use this variable due to a programming mistake in the online questionnaire.



Measures

In the following, we provide an overview on the self-report measures used to answer our research questions (see Supplementary Section “Measures” for detailed descriptions and Supplementary Tables 1, 2 for psychometric properties)1. It took participants on average 18.5 min to fill out the questionnaire. All variables are provided on the OSF Forum2, the key scales in Supplementary Section “Measures.”


Global Identity

We used an adapted version (see Loy and Reese, 2019 and Supplementary Section “Global Identity”) of the Identification with all Humanity Scale (IWAH, McFarland et al., 2012; Reese et al., 2015). Participants stated their agreement with five statements, respectively, on global self-definition and global self-investment on a 7-point scale.



Travel Experiences

We asked participants how often in the past 5 years they had travelled in Europe on average per year on a 7-point scale, how long their respective longest stay had been, how often in their lives they had travelled outside of Europe on a 7-point scale, and again, how long their respective longest stay had been (Supplementary Section “Travel Experiences,” see Sparkman and Eidelman, 2018, for a similar measure). We used a measure by Islam and Hewstone (1993) to assess the quantity and quality of contact with people met during travelling on 7-point scales with five items, respectively (Supplementary Section “Travel Experiences,” see also Sparkman and Eidelman, 2018).



Flight-Related Measures


Flight-related CO2 emissions

First, people indicated if they had travelled by airplane at least once in the last 5 years. Those who had flown (n = 291) next indicated if they had travelled more than five times per year. We categorised those travelling less than five times as occasional flyers (n = 219) and asked them to list all their flights in the last 5 years into a provided entry mask (i.e., departure location and destination). We categorised those travelling more than five times per year as frequent flyers (n = 72) and asked them to estimate their average number of flights per year for seven distance categories. We provided reference destinations for each category. Based on this information, we calculated the individual CO2 emissions (in tons per person) using an online footprint calculator (see Supplementary Section “Calculation of Flight-Related CO2 Emissions”). The values of n = 15 cases were incomplete and we excluded them from further analyses (see Supplementary Section “Exclusion of Outliers and Implausible Values”).



Refraining from flight travel

We asked participants how often in the past 5 years they had refrained from flying on a 7-point scale and what their motives were (see Supplementary Section “Refraining From Flight Travel”).



Flight shame

Participants indicated their agreement to the statements “I feel ashamed/guilty that I have travelled by airplane” on 7-point scales (see Supplementary Section “Flight Shame”). The n = 26 participants who had not flown did not receive this question (missing values).



Willingness to pay and compensate flight-related CO2 emissions

We asked participants to imagine that they travel by plane and pay 100€. They indicated whether they would pay a CO2 compensation in terms of carbon offsetting on a 7-point scale (not in any case to in any case) and how much money they would pay on a visual analogue scale (0€ to 100€). We excluded n = 4 cases (missing values).



Willingness to accept higher price and duration of train alternatives

We confronted participants with the scenario to travel within Europe, deciding whether to use the train as alternative to a 2h flight costing 100€. They indicated the maximum amount of money they would pay for the train (in €) and the maximum duration they would accept (in hours). We excluded the values of n = 6 cases (2 missing values, 4 outliers; see Supplementary Section “Exclusion of Outliers and Implausible Values”).



Policy Support

We refined and extended a policy support scale used by Loy and Reese (2019, see also Tobler et al., 2012, Supplementary Section “Policy Support”) to focus only on mobility-related measures. On a 7-point scale, participants rated five restrictive measures relating to cars, three restrictive measures relating to flying, and three supportive measures relating to public transport and train travelling.



Sufficiency Orientation

We measured sufficiency orientation with six items from the sufficiency orientation short scale, capturing people’s attitude toward a low-carbon lifestyle (Henn, 2015; Verfuerth et al., 2019) and added six items capturing people’s conviction that consumption reduction is a necessary means to environmental and climate protection. Participants stated their agreement on a 7-point scale (see Supplementary Section “Sufficiency Orientation”).



RESULTS

The results regarding our research questions (RQ) and hypotheses (H) in terms of bivariate correlations are summarised in Table 1 (see Supplementary Table 2 for all bivariate correlations).


TABLE 1. Bivariate correlations addressed in our research questions and hypotheses.
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Global Identity and Travelling

Disconfirming H1, frequency and duration of past international travelling outside of Germany in Europe and beyond were not related to either global identity dimension. However, confirming H2, the quantity and experienced quality of contact with local people met on journeys were positively related to both global self-definition and global self-investment. A regression analysis with all travel measures as parallel predictors of global identity (overall mean score), controlling for gender, age, and subjective income situation, confirmed the small relations of contact quantity and quality with global identity (see Table 2).


TABLE 2. Results of regressing global identity (mean score) on travel experiences.

[image: Table 2]Comparing people who had answered the questions on travel experiences before and after answering questions on global identity revealed that thinking about past travelling led to higher reported levels of global self-definition (global identity salience condition: M = 5.26, SD = 1.27; control condition: M = 4.87, SD = 1.32; t(315) = 2.68, d = 0.30, p = 0.008), but not to statistically significant higher levels of self-investment (d = 0.15, p = 0.170). Even though the effect size was small, this indicates that (remembering) international experiences might raise the salience of a global ingroup and partly confirms H3.



Global Identity and Decarbonised Travelling

Global self-investment but not self-definition was negatively related to past CO2 emissions resulting from flying (RQ1a). The stronger people’s global self-investment and self-definition, the more they had refrained from flying (RQ1b), the more flight shame they experienced (RQ2), the more they were willing to compensate flight-related CO2 emissions (confirming H4a) at higher costs (confirming H4b), and to accept higher prices (confirming H4c) and durations of alternative train options (confirming H4d). The relations were small to medium. Moreover, they more strongly supported policy measures for a mobility system that restricts flying and car use and promotes public transport (confirming H5, medium to strong relations).



Global Identity, Sufficiency Orientation, and Decarbonised Travelling

Global identity was positively related to sufficiency orientation (RQ3, medium to strong relations). Sufficiency orientation showed a similar pattern of small to medium correlations to mobility-related measures: It was negatively related to flight-related CO2 emissions (RQ4a) and positively related to refraining from flying (RQ4b), flight shame (confirming H6), acceptance of higher train travel durations (confirming H8a) and prices (confirming H8b), and the support of mobility-related policy measures (confirming H9; strong relations). Disconfirming H7, sufficiency orientation was also positively related to the willingness to compensate flight-related CO2 emissions at higher costs.

We additionally ran regression models with global identity and sufficiency orientation as parallel predictors of past flight-related CO2 emissions, willingness to reduce flying, and policy support favouring a transformed mobility system to examine their relative explanatory value (see Table 3). We used mean scores because the dimensions were highly correlated, and regarding them as separate predictors would have posed the problem of collinearity. Moreover, we controlled for gender, age, and subjective income situation. These analyses showed that, when accounting for both constructs, only sufficiency orientation predicted fewer CO2 emissions and the willingness to refrain from flying. Both global identity and sufficiency orientation predicted policy support3.


TABLE 3. Results of regressing the flight-related measures and policy support on global identity and sufficiency orientation (mean scores).

[image: Table 3]


DISCUSSION


Summary of the Results and Theoretical Contribution

Our research investigated the relation between global identity, travelling, and the support of a decarbonised mobility system. In our German sample, frequency and duration of travelling outside of Germany was not related to global identity. However, frequency and quality of contact with local people met on journeys correlated positively with both global identity dimensions. Global self-investment but not self-definition was negatively related to flight-related CO2 emissions. The stronger people’s global self-definition and self-investment, the more they had refrained from flying and the more they supported policy measures that restrict flying and car use and promote public transport.

Moreover, we examined whether global identity is compatible with sufficiency orientation and found positive relations of both global identity dimensions with people’s attitude favouring a low-carbon lifestyle and their conviction that consumption reduction is a necessary means to environmental and climate protection. Sufficiency orientation showed a similar pattern of correlations with flight-related outcomes. Accounting for both constructs showed that sufficiency orientation in particular predicted lower flight-related CO2 emissions and refraining from flying. It more strongly predicted policy support.

In sum, global identity seems to profit from in-depth international contact with people, but can be decoupled from resource-intensive travel behaviour. It appears to be compatible with the willingness to consume less and with supporting political measures toward a decarbonised mobility system. However, sufficiency orientation was the statistically stronger predictor. We therefore suggest that global identity could be promoted in combination with sufficiency orientation in order to gain support for a socio-ecological transformation of the mobility system.

Our study provides three major contributions to the research field. First, it shows that a positive contact with local people during journeys is related to global identity, rather than frequent travelling. Second, it brings together research on two evolving concepts within environmental psychology that share strong relations with pro-environmental action and shows that they are compatible: global identity and sufficiency orientation. Third, it suggests a new approach to increase global identity salience in a particular situation. We experimentally varied whether participants first answered questions on global identity or on personal travel experiences. Thinking about past travelling led to higher reported levels of global self-definition. Hence, (remembering) international experiences might raise the salience of a global ingroup, contributing to the few published studies that successfully raised global identity salience (Reese et al., 2015, Study 3; Römpke et al., 2019).



Limitations and Future Research Directions

First, given our correlational design, we cannot draw causal conclusions whether the quantity and quality of contact with locals strengthen global identity, whether the direction is vice versa, or caused by unconsidered third variables. Experimental research involving contact situations suggests that international contact can increase global identity (Römpke et al., 2019). However, it could also reasonably be argued that globally identified people seek and are more receptive to positive international contact. Longitudinal studies assessing political ideologies (e.g., right-wing authoritarianism) suggest bi-directional relations between such constructs and presumably dependent variables (Onraet et al., 2014). Similarly, we cannot infer causality in the relations between global identity, sufficiency orientation, and mobility behaviours and policy support. Experimental or longitudinal approaches may shed light on their mutual effects.

Second, our convenience sample was very young, mostly female, highly educated, and subjectively in a satisfactory financial situation. We suspect that the awareness regarding aviation’s contribution to climate change is comparably high within this group of people and that our results should not yet be generalised. Future studies should replicate our findings within more heterogeneous and, optimally, randomly selected representative samples. We also suggest to include measures of both objective and subjective income situations. It is still an open question to which extent sufficiency orientation is related to or developed independently from people’s economic status. Likewise, global identity, the willingness to pay for carbon offsetting or costly train options, and the support of certain policy measures such as taxes might depend on people’s financial situation.

Third, our research involved self-report measures. Even though a recent study showed that social desirability biases do not seem to be huge in studies on pro-environmental behaviour (Vilar et al., 2020), observational measures could complement our approach in follow-up studies (Lange and Dewitte, 2019).

Related to this point, it is possible that memory retrieval of participants’ flights caused some distortions in the CO2 emission calculations. We decided to consider a period of 5 years in order to not only cover recent lifestyles (which might have changed, e.g., due to child birth), but a more representative picture. For frequent flyers, we asked for the average number of flights per year for seven distance categories instead of listing all flights separately in order to avoid frustration and drop-outs due to memory difficulties. Future studies could try to use trace data or GPS data from airlines (Graver et al., 2019). Still, we believe that our study provides a more precise measurement approach than prior studies, which often assessed self-reported frequencies of flights only (e.g., “Over the last 12 months, how many times did you travel by plane for personal reasons?”, Schubert et al., 2020).

Our experimental variation of question order (global identity measured after vs. before remembering international experiences) raised the salience of a global ingroup. Communication research could build on this finding and examine how to evoke travel memories. If this strengthens global identity, it might encourage recipients’ collective engagement for a socio-ecological transformation.



Practical Implications


Cultivating and Communicating Global Identity and Sufficiency Orientation

Our correlational results suggest that people with a strong global identity have not been abroad more often – and even fly less – than people with a lower global identity. Thus, global identity does not seem to contradict a low-carbon lifestyle. One might further ask how a global identity could be fostered in accordance with decarbonised travelling? We suggest that the focus should lie on creating opportunities that allow people from different parts of the world to meet and engage in meaningful contact.

Exchange programmes (e.g., the European Erasmus programme) can provide opportunities to establish in-depth contacts with locals through living in a foreign country. We suppose that study or working stays can bring rewarding contact with locals for both sides. Organisations that fund such stays could structurally support ecological travel modes (i.e., encourage and fund train arrival). However, it has to be kept in mind that these opportunities are not equally available to everyone as they depend on unequally distributed financial and social resources (Urry, 2012; Schubert et al., 2020). Therefore, access should be promoted for people of more diverse social backgrounds from all over the world.

In addition, extending international platforms via the Internet may provide contact opportunities even in remoter areas (Amichai-Hamburger and McKenna, 2006). Hence, “digital pen friendships” might be a further pathway to develop a global identity (Römpke et al., 2019). Moreover, playing characters and thereby virtually experiencing the lives of people all over the globe in a virtual simulation game fostered global empathy (Bachen et al., 2012). We imagine that such a game could also cultivate global identity. Finally, recent research suggests that mind-body practices (i.e., yoga, meditation) might foster global identity, because it is a goal of these techniques to strengthen the perceived connectedness of all living beings, even without meeting them in person (Brito-Pons et al., 2018; Loy and Reese, 2019).

Our findings further suggest that sufficiency orientation and global identity do not contradict each other. People holding these orientations not only share the motivation to protect the environment but also share a common lifestyle, in our case the preference for low-carbon travelling. Therefore, we suggest that both orientations could be cultivated and communicated at the same time. Practitioners could think about how global identity could be made salient through communicative means (see e.g., Loy and Spence, 2020). Our results suggest that making people think about past travel experiences might be one way to do so. Hence, writers and journalists could try to evoke such memories with their narratives. Moreover, they could add images or information about the idea of consuming less. An applied example is the online initiative “terran”4. The campaign creates vivid images of low-carbon travelling through stories, pictures, and funny sayings from people all over the world. It could thus make global identity salient, while exemplifying ways of travelling in the spirit of sufficiency orientation.

Finally, our results indicate that sufficiency orientation in particular is linked to a strong desire for structural change through policy measures. It is thus possible that strengthening sufficiency orientation in our society would accelerate a socio-ecological transition. This could be achieved by arguing against the negative connotation of renunciation and the potential fear of “the less” through emphasising social and ecological benefits (Tröger and Reese, 2021). Recent evidence suggests that norms toward flying already shifted in the German society due to the global Fridays for Future movement and the European-wide flight shame debate (Koos and Naumann, 2019; Gössling et al., 2020). This might explain why we found a relation between sufficiency orientation and reduced air travelling unlike Verfuerth et al. (2019), who conducted their study before these movements. This social norm shift might help to promote a sufficiency orientation in the future. Sufficiency is not a lifestyle that expresses itself through seclusion or solitude, but rather through the desire to contribute to climate protection by reducing consumption and living a frugal life within a connected and globalised world. The idea of “less is more” can be used in campaigns that promote decarbonised forms of travelling.



Toward a Sustainable Mobility System

Referring back to the multi-level model of Geels (2004), changes in the landscape, such as the planetary boundaries we are approaching or have already surpassed (Steffen et al., 2015), call for a system transformation to ensure a good life for all in the future. The decarbonisation of the mobility system is one goal to reach this vision (European Commission, 2011). Policy changes on the level of the regime (Geels, 2004) can promote changes in individual behaviour (e.g., reduced car or aviation use). These policy measures could consist of taxes (e.g., taxation of gasoline-based cars or kerosene), banning of technologies (e.g., abolition of combustion engine), or removing subsidies (e.g., reduced value added tax to fuel oil; see Kanger et al., 2020). Moreover, policy measures can establish decarbonised infrastructures and change the socio-technical system. For example, a case study in Lisbon showed that simply expanding and completing the cycling network in the city centre and the introduction of an electric bike-sharing system lead to a large increase of cyclists (Félix et al., 2020). An expansion of cycling routes is now attempted in many metropolitan areas (e.g., Paris, Berlin, and Bógota). Similarly, the (re)introduction of attractive (night) train connections could help to replace flight travel (Baumeister and Leung, 2020; for a respective initiative, see “Back on Track”)5.

Engagement on the level of niches (Geels, 2004) seems important to generate innovative ideas and to establish bottom-up acceptance for policy measures. Kanger et al. (2020) thus suggest to stimulate and accelerate niches, for example, through research and development funding schemes, creating innovation platforms, or market-based policy instruments. In line with this suggestion, online portals for citizen participation, in which people are asked to share their ideas for a future mobility system, or workshops in which citizens are actively involved in the development of mobility concepts could guide a transition process (e.g., Gebhardt et al., 2019). Moreover, apps for car and bike sharing (Cellina et al., 2019) or the free availability of cargo bikes (Becker and Rudolf, 2018) could be useful instruments to engage people in using alternative low-carbon modes for mobility. For non-urban areas, however, these niches require political support: While there certainly is a vast amount of mobility infrastructure available, it is often limited to promoting individual car mobility. Infrastructures allowing communal transportation, especially in terms of car and bike sharing, but also increased public transport would require public support schemes, both for users and providers of such options alike.

We argue that beyond these measures to stimulate niches from the “outside,” it is a key to understand people (in those niches and beyond) as essential part of the socio-technical system and ask: What motivates them to support a system change? Which psychological prerequisites does a change need? Our research shows that global identity and sufficiency orientation are psychological correlates of people’s support of a decarbonised mobility system in terms of concrete actions and the support of structural changes.



Conclusion

Our study suggests that a global identity benefits from international contact and is nevertheless compatible with the willingness to consume less, including carbon-intensive forms of travelling. Given the extent and drastic development of the climate crisis, CO2 emissions from travelling need to be reduced and decarbonised alternative travel models should be promoted in the future (e.g., slow travel, Dickinson et al., 2011). Global identity and sufficiency orientation seem to be compatible with these goals. Although our correlational data cannot claim causality, we still cautiously suggest that cultivating these orientations might be paths toward a society that practices more sustainable forms of mobility. How they evolve and how they can stimulate each other are questions for future research.
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FOOTNOTES

1 We had additionally assessed multicultural experiences made in Germany based on Sparkman and Eidelman (2018). However, as it does not address our main research questions, we do not outline it here. Moreover, we had assessed a short 15-item version of the General Ecological Behaviour Scale (GEB) by Kaiser and Wilson (2000) with the main aim to give people the opportunity to express their pro-environmental engagement beyond mobility behaviour in order to reduce possible resentments. As a further addition to complement the flow of the questionnaire, we asked participants to estimate the relative CO2 emissions of airplanes, cars, and trains and gave the solutions, before assessing their willingness to compensate flying and use alternative train options. Analyses of these additional variables can be provided on request.

2 OSF Forum: https://bit.ly/3vbEGvh

3 As a robustness check for the results on flight-related CO2 emissions, we excluded n = 14 cases with values higher than two standard deviations above the median. In this reduced sample, we found neither correlations with global identity nor sufficiency orientation (see Supplementary Section “Supplement: Results”). Hence, these results should be treated with caution and may require future replication.
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Transformative and mutually beneficial solutions require decision-makers to reconcile present- and future interests (i.e., intrapersonal conflicts over time) and to align them with those of other decision-makers (i.e., interpersonal conflicts between people). Despite the natural co-occurrence of intrapersonal and interpersonal conflicts in the transformation toward sustainability, both types of conflicts have been studied predominantly in isolation. In this conceptual article, we breathe new life into the traditional dialog between individual decision-making and negotiation research and address critical psychological barriers to the transformation toward sustainability. In particular, we argue that research on intrapersonal and interpersonal conflicts should be tightly integrated to provide a richer understanding of the interplay between these conflicts. We propose a novel, unifying framework of interdependent conflicts that systematically structures this interplay, and we analyze how complex interdependencies between the social (i.e., conflict between decision-makers) and temporal (i.e., conflict within a decision-maker) dimensions pose fundamental psychological barriers to mutually beneficial solutions. Since challenges to conflict resolution in the transformation toward sustainability emerge not only between individual decision-makers but also frequently between groups of decision-makers, we scale the framework up to the level of social groups and thereby provide an interdependent-conflicts perspective on the interplay between intra- and intergenerational conflicts. Overall, we propose simple, testable propositions, identify intervention approaches, and apply them to transition management. By analyzing the challenges faced by negotiating parties during interdependent conflicts and highlighting potential intervention approaches, we contribute to the transformation toward sustainability. Finally, we discuss implications of the framework and point to avenues for future research.
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INTRODUCTION

Human civilization stands at a crossroads. Avoiding a decline of the human species and ensuring its long-term survival requires scaling up human cooperation at all levels, from individual to global (Dreber and Nowak, 2008; Ostrom, 2009; Dannenberg and Barrett, 2018). Sustainability issues such as climatic change, biodiversity loss, and resource depletion can result in a conflict of interests between individuals, groups, organizations, and nations (Hsiang et al., 2013; Mach et al., 2019). These challenges inevitably require collaborative decision-making processes (i.e., negotiations) to coordinate different interests and reach conflict solutions (Barrett and Dannenberg, 2012; Ehrlich and Ehrlich, 2013). Negotiation is a pervasive communication process that is most-widely used to plan for the future, allocate resources, resolve conflicts of interests, and solve complex problems via mutually satisfying agreements (Jang et al., 2018).

“[Negotiations] can dramatically reshape the social and physical environments we occupy” (Jang et al., 2018, p. 318). The transformative potential of collaborative decision-making processes to lead to new practices (Asara et al., 2015) has long been recognized by scholars of social conflict. Indeed, Pruitt and Carnevale (1993, p. 15) concluded that “…[negotiation] presides over much of the change that occurs in human society. Conflict often results from dissatisfaction with the status quo, and it often leads to negotiation about how to do things differently. […] [S]ociety usually prospers if negotiation goes well and the agreements reached are mutually satisfying to the parties. Conversely, society is often harmed when negotiation goes poorly and fails to produce a mutually satisfying outcome.”

Negotiation processes can trigger change at different societal levels (the Multi-level perspective; Geels and Schot, 2007; Geels, 2011). At the micro-level (i.e., niches), at which individual actors operate, negotiation processes can promote sustainability transitions. At the meso-level (i.e., regimes), diverse stakeholders and representatives of social groups (e.g., communities, firms, private and public organizations, political parties, governmental institutions) incrementally transform the current state of society via negotiations (Geels, 2020). Across both levels, negotiation processes constitute an essential element of collective sense-making processes and can foster societal change (Geels, 2020).

It is important to note that “the structure and processes of negotiation are fundamentally the same at the personal level as they are at the diplomatic and corporate level” (Lewicki and Litterer, 1985). Indeed, negotiations are interactive human decision-making processes. In line with this reasoning, our conceptual article stands in the tradition of psychological and behavioral decision-making research in assuming that negotiators depart from rationality in systematic ways (e.g., Raiffa, 1982; Neale and Bazerman, 1985; Trötschel et al., 2015). In the transformation toward sustainability, negotiators are confronted with so-called “wicked problems,” which are characterized by systemic complexities, including the involvement of multiple, interdependent actors (Rittel and Webber, 1973). Beyond these social interdependencies, negotiators are also confronted with the critical element of time and temporal interdependencies, as has been emphasized in the extended conceptualization of “super wicked problems” (Levin et al., 2012; Peters, 2017).

Previous research has revealed that negotiations on sustainability issues are often ineffective and end in suboptimal solutions (Van der Gaast, 2015; Weber and Johnson, 2016; Dannenberg and Barrett, 2018) and that the involved parties, external stakeholders, and – most often – societies would benefit from more-mutually beneficial solutions (Bazerman et al., 1999). We argue that negotiation aimed at the transformation toward sustainability faces fundamental psychological barriers grounded in the conglomeration of social and temporal interdependencies. Given these conflicting interests both between people and over time, exactly how such transformation can be promoted remains unclear. In the psychological literature, two major lines of research have contributed significantly to our understanding of complex decision-making processes: first, the negotiation-research perspective (i.e., how parties resolve conflicts of interests between decision-makers), and second, the individual decision-making perspective (i.e., how decision-makers resolve conflicts between present- and future interests). These two research perspectives have been the focus of a long-standing dialog that has spurred innovation across and beyond lines of research (Raiffa, 1982; for a review, see Tsay and Bazerman, 2009). In the present contribution, we seek to reinvigorate this traditional dialog between the two psychological research areas and address key barriers and drivers in the transformation toward sustainability.

Given that the transformation toward sustainability faces super wicked problems (Levin et al., 2012), including conflicts between people and over time, these conflicts should be considered jointly rather than in isolation. We posit the existence of an interplay between inter- and intrapersonal conflicts (see Thompson and Gonzalez, 1997). Politicians, for instance, “[must] navigate political conflict over climate policy in Congress […] and within themselves” (Van Boven et al., 2018). Importantly, we believe that the web of interplay between conflicts is difficult to disentangle because negotiators must simultaneously integrate their own interests with those of their counterparts and reconcile their present- and future interests. The interplay between conflicts therefore acts as a significant barrier to the transformation toward sustainability (e.g., Weber and Johnson, 2016). To explicitly delineate the concrete challenges that arise from this interplay between inter- and intrapersonal conflicts, we introduce the concept of interdependent conflicts. We propose that a solution to one conflict (e.g., between decision-makers) impacts the solution to concurrent conflicts (e.g., within decision-makers). Consequently, interdependent conflicts can only be resolved efficiently by considering them simultaneously (see super wicked problems, Levin et al., 2012).

By developing a framework of interdependent conflicts, we contribute to existing research on decision-making and negotiation in the transformation toward sustainability in various ways. First, we provide a unifying structure for complex and interdependent decision-making processes. Second, taking the negotiation perspective, we seek to expand existing research by introducing a temporal dimension (i.e., negotiation agreements with short-term and long-term consequences). Third, from a multi-level perspective, we offer a systematic link between psychological negotiation research and transition management and highlight negotiation processes at different societal levels. Fourth, from an applied perspective, we aim to provide a more-comprehensive understanding of psychological conflicts in the transformation toward sustainability and to offer potential leverage points with hands-on tools for interventions that foster sustainable solutions. In essence, we seek to encourage future research to further examine human decision-making processes in the context of interdependent conflicts with the goal of fostering the transformation toward sustainability.



THE FRAMEWORK OF INTERDEPENDENT CONFLICTS

Based on the assumption that conflict resolutions depend on one another in the social and temporal dimensions, we derive a basic structure for the framework by distinguishing between three psychological conflicts. The involved parties may experience (1) present interpersonal conflict between their own and their counterparts’ present interests. This type of conflict has traditionally been investigated by social-conflict- and negotiation research (e.g., De Dreu et al., 2000). Simultaneously, each party may experience (2) intrapersonal conflict between their present- and future interests (i.e., the conflict emerges for each party individually). This type of conflict has predominantly been studied by individual decision-making research (e.g., Frederick et al., 2002). Finally, the two parties may also experience (3) future interpersonal conflict between their own and their counterparts’ future interests. Very few studies have investigated outcome delays and the efficiency of negotiated agreements found in this type of conflict (e.g., Okhuysen et al., 2003; Henderson et al., 2006). The parsimonious framework focuses explicitly on dyadic, two-party conflicts of interests and on two instances over time (i.e., present- and future interests).1 Figure 1 illustrates the proposed framework of interdependent conflicts for individual decision-makers.
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FIGURE 1. The framework of interdependent conflicts at the individual level. Figure shows the integration of traditional research fields (vertical and horizontal gray-framed areas) into our unifying framework of interdependent conflicts. The framework distinguishes between present interpersonal conflict, intrapersonal conflict emerging for each party, and future interpersonal conflict. These conflicts naturally co-occur and interdependently affect one another.


Our paper is structured as follows: To establish our framework, we first introduce interdependent conflicts at the individual level. In so doing, we review the existing literature, outline characteristic psychological processes, derive propositions, and conclude with an intervention approach to addressing the proposed problems at the individual level. Second, we scale up our framework from the individual-group to the social-group level to establish interdependent conflicts as an interplay between inter- and intragenerational conflicts. We then follow the same structure as at the individual level.



INTRODUCING INTERDEPENDENT CONFLICTS AT THE INDIVIDUAL LEVEL


Interpersonal Conflicts

Interpersonal conflicts emerge whenever two or more parties perceive their views or interests as being incompatible (Jehn, 1995), and negotiation is the decision-making process that parties with divergent interests use to reconcile their differences (Pruitt and Carnevale, 1993). Traditionally, the interest structure of interpersonal conflicts has been a central element of theorization and research (e.g., Gelfand et al., 2011). In general, the literature distinguishes between convergent- and divergent-interest structures: (1) When parties have convergent interests, these interests are compatible, and no interpersonal conflict emerges. By contrast, when parties have divergent interests, these interests can be (2a) diametrically opposed, resulting in a distributive-interest structure (i.e., a zero-sum structure without opportunities for exploring integrative, win-win solutions). In zero-sum negotiations, the best solution for both parties is a compromise (Pruitt and Carnevale, 1993). When parties have divergent interests, these interests can also be (2b) opposed, but since the parties have different priorities, they form an integrative-interest structure, which includes mutually beneficial trade-off opportunities and allows the parties to explore integrative agreements (i.e., win-win agreements; Pruitt and Carnevale, 1993). In contrast to compromise agreements, integrative agreements create value for both parties and therefore leave them better off than would a compromise (e.g., Bazerman et al., 1985). Importantly, in order to exploit integrative potential and reach mutually beneficial, transformative solutions, parties must consider their own and their counterparts’ underlying interests and coordinate them via negotiations.

In interpersonal conflicts, negotiators typically display the detrimental psychological tendency to devalue their counterparts’ interests (Thompson and Hastie, 1990; Babcock and Loewenstein, 1997; Curhan et al., 2004). Parties therefore have a biased idea of how to resolve a social conflict in favor of their own interests. Pinkley et al. (1995) demonstrated that negotiators devalue their counterparts’ interests and thus create suboptimal agreements even though the parties have complete information on their counterparts’ interests. As parties have a basic propensity toward interpersonal devaluation, resolving interpersonal conflicts is difficult and often leads to suboptimal agreements (Schelling, 1958; Bazerman and Neale, 1992).



Intrapersonal Conflicts Over Time


The Individual Decision-Making Perspective

Decision-makers who experience intrapersonal conflict must make a choice between different alternatives that entail consequences that occur at different times (e.g., Soman et al., 2005). People must weigh immediate against future utility (Loewenstein, 1988) and thus make “trade-offs among costs and benefits occurring at different times” (Frederick et al., 2002). In the transformation toward sustainability, intrapersonal conflicts are ubiquitous and challenging to decision-makers, for instance, when choosing between maintaining the status quo or developing an alternative with substantial long-term benefits (Weber, 2017).

Research has demonstrated that people tend to temporally devalue their own future interests relative to their immediate ones (for a review, see Frederick et al., 2002). As individuals put a premium on immediate benefits, they often prefer smaller, immediate benefits over larger, later ones (Weber, 2017). Hardisty and Weber (2009, p. 329) describe this human tendency as a “strong desire, all things being equal, to get things now.” Decision-makers therefore have a biased idea in favor of their present interests in terms of how to resolve the temporal conflict.



The Negotiation Perspective

Social-conflict research metaphorically describes intrapersonal conflicts as two psychological states with opposing interests in which one party seeks to protect present interests and the other to protect future interests (Bazerman et al., 1998). Schelling (1984, p. 58) describes this situation with the following metaphor: “Everybody behaves like two people, one who wants clear lungs and long life and the other who adores tobacco, or one who wants a lean body and the other who wants dessert… the ‘straight’ one often in command… but the wayward one needing only to get occasional control to spoil the other’s best-laid plans.”

Read et al. (1999) indicate that such intrapersonal conflict can have similar interest structures to interpersonal conflict. (1) When a decision-maker has convergent interests, present- and future interests are compatible, and no intrapersonal conflict emerges. When one decision-maker has divergent interests, present- and future interests can be (2a) diametrically opposed, resulting in a distributive-interest structure over time. In this case, the decision-maker prefers the diametrically opposed option now as opposed to later. Alternatively, the decision-maker’s present- and future interests can also be (2b) opposed but have different priorities, resulting in an integrative-interest structure over time. Preference-consistent trade-offs can therefore also reconcile a party’s interests over time in individual decision-making. Read et al. (1999, p. 184) suggest that “analogously [to interpersonal conflicts], individual decision-makers can reach integrative agreements with themselves, if they consider the possibility of trade-offs across the many choices that they face.” To reach efficient solutions in an intrapersonal conflict, decision-makers must consider their own present- and future interests and reconcile them by negotiating with themselves over time (Bazerman et al., 1998). Therefore, researchers argue that intrapersonal conflicts are as difficult to resolve as interpersonal conflicts (Bazerman et al., 1998).




Characteristic Psychological Processes in Inter- and Intrapersonal Conflicts

In the following sections, we highlight the central psychological processes involved in the interplay between interdependent conflicts based on the reviewed literature. We remain fully aware that other cognitive, motivational, and affective processes may also contribute to inefficient conflict resolution.


Interpersonal and Intertemporal Devaluation

As parties are prone to devalue others’ present interests and their own future interests (Babcock and Loewenstein, 1997; Frederick et al., 2002), we conclude that devaluing interests is likely the dominant psychological tendency in interdependent conflicts. Decision-makers face three distinct interests in addition to their own present interests: their counterparts’ present interests, their own future interests, and their counterparts’ future interests. Solutions to interdependent conflicts are hence impaired by either interpersonal devaluation, intertemporal devaluation, or both: In a present interpersonal conflict, a party socially devalues their counterparts’ present interests. In an intrapersonal conflict, a party temporally devalues their own future interests. In a future interpersonal conflict, a party interpersonally and intertemporally devalues their counterparts’ future interests. In line with previous research (Wade-Benzoni and Tost, 2009; Charlton et al., 2013), devaluation should be strongest in future interpersonal conflicts due to the duality of interpersonal and intertemporal devaluation.



Outcome Interdependence and Decisional Control

In addition to the processes of interpersonal and intertemporal devaluation, outcome interdependence and decisional control play an important role in interdependent conflicts. Following Interdependence Theory (Kelley and Thibaut, 1978), the structure of any given interdependence situation can be described in terms of specific features that aid in the understanding of psychological processes (Rusbult and Van Lange, 1996). Outcome interdependence and decisional control differ systematically across types of psychological conflicts. Specifically, the degree of outcome interdependence varies across inter- and intrapersonal conflicts. Whereas Party A’s outcomes are interdependent on Party B’s outcomes (interpersonal conflict), Party A’s future outcomes are purely dependent on its present outcomes (intrapersonal conflict). Consequently, parties’ decisional control also ranges across conflicts, from joint control in interpersonal conflicts to actor control in intrapersonal conflicts.2

In intrapersonal conflict, decision-makers face a situation with outcome dependence and full actor control and can decide how to resolve a conflict between their own present- and future interests independently of their counterparts. Herrnstein and Prelec (1991) describe actor control with a metaphor from the courtroom: The moment that a temporal decision is made, the actor functions as both “judge and jury.” In intrapersonal conflicts, parties have full actor control to simply overrule their own future interests and only serve their present interests, or vice-versa (see also Loewenstein, 1996).

By contrast, in interpersonal conflicts, parties face a situation with outcome interdependence and joint control – that is, both parties’ outcomes are mutually dependent on the decisions and actions of their counterparts. Parties thus have joint control and must therefore coordinate their decisions with those of their counterparts. Joint control has been metaphorically described by conflict scholars as the “negotiation dance” (Raiffa, 1982) to highlight the coordination of decisions and actions in interpersonal conflicts.

Based on the distinction between full actor and joint control, parties could perceive of having different degrees of freedom in resolving their conflicts of interests over time and between people. Specifically, conflicts over time (i.e., outcome dependence) may be resolvable via actor control. By contrast, conflicts between people (i.e., outcome interdependence) may only be resolvable via joint control. Due to these differences across conflicts, parties may experience more constraints in resolving conflicts of interests with their counterparts (i.e., joint control) compared with resolving conflicts of interests with themselves (i.e., actor control). We therefore conclude that negotiators tend to prioritize the resolution of inter- over intrapersonal conflicts because solutions between people require interpersonal coordination, whereas solutions over time are less constrained by coordination with other parties.




Parties’ Consideration of Interdependent Conflicts

Building on the above-mentioned research, our framework of interdependent conflicts postulates how parties cognitively process the interplay between different psychological conflicts. In contrast to a rational approach in which parties cognitively process interdependent conflicts in a comprehensive, unbiased way (i.e., by considering all the consequences of their actions equally), we hypothesize that parties systematically prioritize the consideration of certain conflicts in a biased way.


Prioritizing the Consideration of Interdependent Conflicts

Proposition 1: In interdependent conflicts, parties prioritize the consideration of present interpersonal conflicts (first priority) over intrapersonal conflicts (second priority) and future interpersonal conflicts (third priority).

These priorities are derived both from parties’ tendency to discount their future interests (Frederick et al., 2002) and to devaluate their counterparts’ interests (Babcock and Loewenstein, 1997) as well as from the parties’ differences in decisional control (Kelley and Thibaut, 1978). When considering present interpersonal conflicts, parties devalue their counterparts’ present interests only on the interpersonal dimension. When considering intrapersonal conflicts, parties devalue their future interests only on the temporal dimension. However, when considering future interpersonal conflicts, they devalue not only their own future interests on the temporal dimension but also their counterparts’ future interest on the interpersonal and intertemporal dimension. This devaluation should lead to a more-pronounced consideration of the present inter- and intrapersonal conflict compared with future interpersonal conflicts. However, as detailed above, in addition to devaluation, parties also experience less decisional control and more constraints when resolving inter- over intrapersonal conflicts. Together, this observation should lead to a prioritized consideration of present interpersonal conflicts (first priority) over intrapersonal conflicts (second priority) and future interpersonal conflicts (third priority; see Figure 2). Consequently, parties’ prioritization of interdependent conflicts should impair a balanced and comprehensive consideration of conflicts. Noteworthy, such a prioritization of conflicts should result in an unbalanced and biased way of processing interdependent conflicts.
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FIGURE 2. Prioritized consideration of interdependent conflicts. We propose that parties prioritize present interpersonal conflicts (first priority) over intrapersonal conflicts (second priority) and future interpersonal conflicts (third priority).


In line with this reasoning, prioritizing the consideration of conflicts should also determine which conflict is resolved at the cost of another.3 We postulate that conflicts with a higher-order priority (e.g., a present interpersonal conflict) are likely to be resolved at the cost of resolving conflicts with a lower-order priority (e.g., an intrapersonal conflict). This biased prioritization may have important implications for resolving interdependent conflicts and threaten the transformation toward sustainability.

Initial support for our assumptions can be found in a survey study (Drory and Ritov, 1997) that investigated conflict-management strategies when parties experienced only an interpersonal conflict vs. both an interpersonal conflict and an intrapersonal conflict. Parties preferred more-cooperative strategies for resolving the present interpersonal conflict when they experienced the intrapersonal conflict simultaneously as compared with when they did not. Similarly, parties that experienced interdependent conflicts were more inclined to collaborate with their counterparts when the intrapersonal conflict between present interests and long-term adverse consequences was made explicit (vs. implicit; Ritov and Drory, 1996). This finding is in line with recent research revealing that parties value agreements over impasses when dealing with present interpersonal conflicts, even if the impasse would lead to more-profitable outcomes than would the achieved agreement (Tuncel et al., 2016).



Effects of Priorities in the Consideration of Conflicts on the Quality of Agreements

Proposition 2: Prioritizing the consideration of conflicts determines the extent to which parties can exploit integrative potential and reach integrative agreements.

To resolve interdependent conflicts in an integrative way, decision-makers must consider their interests in a comprehensive rather than in an isolated, prioritized way. From a rational perspective, parties can maximize the utility of a solution (Raiffa, 1982) by making integrative trade-offs between their own and their counterparts’ interests (i.e., interpersonal conflict) and between their present- and future interests (i.e., intrapersonal conflict). Such trade-off opportunities can only be exploited when parties consider the conflicts in a comprehensive, unbiased way. However, the predicted tendency to prioritize conflicts should lead to a biased, prioritized consideration and therefore hinder parties in exploiting integrative potential. Specifically, if integrative potential is found in the intrapersonal conflict or even in the future interpersonal conflict, parties should neglect these trade-off opportunities and instead seek to resolve the present interpersonal conflict. Consequently, prioritizing conflict consideration can be particularly detrimental because parties do not consider all trade-off opportunities in a comprehensive, unbiased way and may thus overlook mutually beneficial and transformative solutions.

O’Connor et al. (2002) showed that responders in a simulated-ultimatum game rejected more bids (i.e., forewent favorable solutions in an intrapersonal conflict) when instructed to focus on the present interpersonal conflict compared with the intrapersonal conflict. This finding provides initial support for our assumptions on the detrimental effects of prioritizing interdependent conflicts.




An Intervention Approach to Addressing a Prioritized Consideration of Conflicts

We assume that prioritizing the present interpersonal conflict is caused – in part – by constraints in decisional control. Resolving interpersonal conflicts requires negotiating between parties to overcome divergent interests, whereas resolving intrapersonal conflict does not require negotiating to overcome divergent interests in the present or future. To balance the consideration of interdependent conflicts, we propose also applying a negotiation strategy to intrapersonal conflicts over time (Bazerman et al., 1998). Negotiating “with oneself” should help parties reach integrative solutions over time and raise the priority of intrapersonal conflicts.

Social-conflict research has revealed that integrative solutions are particularly likely when each negotiator (1) has a strong concern for his or her own outcomes (dual concerns at a subordinate level; Pruitt and Carnevale, 1993; De Dreu et al., 2000) and (2) takes both parties’ common interests into consideration (common concerns at a superordinate level; Rhoades and Carnevale, 1999; De Dreu et al., 2000; Trötschel et al., 2011, 2021). Accordingly, parties should be concerned about (1) their present- and future interests (dual concerns at a subordinate level) and (2) their common interests over time (common concerns at a superordinate level). Considering dual and common concerns over time should trigger negotiating with oneself, and this strategy should raise the intrapersonal conflict to the same level of priority as the interpersonal conflict. Simultaneously, raising the priority of intrapersonal conflicts by negotiating with oneself should also lead to an increase in the priority of future interpersonal conflicts. Overall, we posit that combining interpersonal and intrapersonal negotiation should lead to a balanced, unbiased, comprehensive consideration of interdependent conflicts (see Figure 3).
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FIGURE 3. The negotiation-with-oneself strategy for balancing the consideration of interdependent conflicts at the individual level. The horizontal ellipses show how common concern can lead to integrative negotiation processes between parties. The vertical ellipses show how common concern can lead to integrative negotiation processes over time.



Applying the Intervention Approach to the Transformation Toward Sustainability

Negotiations play a vital role in community-led grassroots innovations that are niche spaces supporting local-scale transitions toward sustainability (e.g., Raven et al., 2008; Seyfang and Haxletine, 2012; Ornetzeder and Rohracher, 2013). Grassroots initiatives have been shown to foster change in diverse areas, such as mobility or energy (Ornetzeder and Rohracher, 2013). However, a crucial success factor for exploiting the transformative potential of grassroots innovations is the successful negotiation and mutually-beneficial conflict resolution. Conflicts emerge because local partners and stakeholders of such an initiative may have at least some common interests but may also have opposing interests in reaching their shared objectives. For instance, individual owners of cooperative housing apartments may share their interest in investing in energy-efficient buildings, but may have diverging interests in the potential pathways to reach this energy transition. Some of the owners may prefer to install solar panels on the rooftop, whereas others may prefer to maintain the rooftop accessible for the residents and to use other energy sources for powering the building energy-efficiently. As they can only reach their objectives jointly, the cooperative owners must negotiate strategies that lead to the intended transformation of existing structures. However, all involved actors may enter negotiations by positioning their interests in their immediate and local context that may hinder the implementation of the pathway toward innovation. Both our framework of interdependent conflicts and the suggested intervention approach of intrapersonal negotiations for reconciling one’s present- and future interests may help to facilitate successful negotiations in grassroots innovations. Therefore, implementing the proposed intervention approach in the context of community-led grassroots initiatives requires that individual actors are concerned with their dual interests in the present and future at a subordinate level as well as with their common interests at a superordinate level. At a subordinate level, future interests come into play when the involved actors formulate long-term goals, develop a vision, and specify their expectations for the transition toward sustainability. Present interests may guide decision-making when searching for pathways to implement the innovation. Additionally, at the superordinate level, actors should share the common concern that radical innovation will lead to the intended transformation toward sustainability. When actors consider their dual and common concerns, intrapersonal negotiation may be initiated, and a prioritized consideration of conflicts may be debiased. As a consequence, negotiation processes between local actors may be improved and lead to more-mutually beneficial and transformative solutions for the societal transformation sparked by grassroots initiatives.



Tools for Implementing the Intervention Approach

Tools for implementing the negotiation-with-oneself strategy can be derived from both decision-making- and social-conflict research. Decision-making research suggests that an increasing similarity between one’s present- and future self may trigger a party’s readiness to negotiate with themself (e.g., Bartels and Urminsky, 2011; Hershfield, 2011; Urminsky, 2017). Alternatively, changing the primary default consideration from present- to future interests may also stimulate intrapersonal negotiations (Weber et al., 2007; Sunstein and Reisch, 2013). Social-conflict research suggests that perspective-taking of one’s own future interests may also help induce negotiations with oneself over time and balance the consideration of interdependent conflicts (Galinsky et al., 2008; Trötschel et al., 2011). Furthermore, learning approaches that support analogous reasoning in transferring integrative insights from one type of psychological conflict to another could facilitate interdependent-conflict resolution (Thompson and DeHarpport, 1994; Gillespie et al., 1999; Nadler et al., 2003; Kim et al., 2020).

Although interventions may support negotiators in reaching mutually beneficial, transformative solutions, reaching integrative solutions at the level of social groups has been shown to be even more challenging (Loschelder and Trötschel, 2010; Trötschel et al., 2010). However, the transformation toward sustainability most-often requires negotiations between social groups, such as between larger institutions or organizations that represent certain interests (Majer et al., 2018). Compared with interpersonal conflict, intergroup conflict stands out in terms of the distinct psychological processes involved. To further elucidate the psychological barriers to and drivers of interdependent conflicts at the group level, we next scale our framework up and focus on intergenerational conflict. Such situations include central psychological barriers that hinder us from taking dramatic action in the transformation toward sustainability (Ehrlich and Ehrlich, 2013).





INTRODUCING INTERDEPENDENT CONFLICTS AT THE LEVEL OF SOCIAL GROUPS: THE INTERPLAY BETWEEN INTRA- AND INTERGENERATIONAL CONFLICTS

At the zenith of the COVID-19 pandemic in July 2020, the European Union agreed on the largest budget and financial package in its history to address the aftermath of the once-in-a-century-pandemic crisis. This negotiation had implications not only for member states within the present generation but also for their successor generations to come. The talks lasted almost 100 h because the member states’ contributions were heavily disputed. After an agreement had been reached, Chancellor Merkel was relieved that Europe had shown that it can come together after all (Erlanger and Stevis-Gridneff, 2020). However, other European politicians criticized the fact that the funds for important future EU projects had been cut back to reach a deal between the member states (DLF, 2020).

This example can be systematically structured using the framework of interdependent conflicts. Conflicts in the transformation toward sustainability include a social dimension between groups (i.e., intragenerational conflict between different groups within a current generation) and a temporal dimension between generations over time (i.e., intergenerational conflict between the predecessor and successor generation of a single group; Sherstyuk et al., 2016; Bosetti et al., 2020). In line with our framework, scholars have proposed that “many real-world intergenerational dilemmas [i.e., over time] are confounded by intragenerational social dilemmas [i.e., between groups]” (Wade-Benzoni et al., 2008). Following this reasoning, we systematically differentiate between three types of psychological conflicts (Figure 4): (1) present intragenerational conflict (i.e., between different groups within the present generation); (2) intergenerational conflict (i.e., between the predeceasing present generation and succeeding future generation of a single group); and finally, (3) future intragenerational conflict (i.e., between different groups within the future generation; see Footnote 1).4
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FIGURE 4. The framework of interdependent conflicts in the intergenerational context. Figure 4 displays the interplay between the arising present intragenerational conflict (i.e., the conflict between different groups within the present generation), the intergenerational conflict (i.e., the conflict between the predecessor and successor generation of a group), and the future intragenerational conflict (i.e., the conflict between different groups within the future generation).



Intergroup Conflicts (i.e., Intragenerational Conflict)

A group consists of two or more individuals connected by social relationships (Forsyth, 2014). These relationships can be established objectively via outcome interdependence between individuals, which induces the formation of groups (Lewin, 1948). Alternatively, relationships can also be established subjectively by assigning memberships to in-groups or out-groups to oneself and others based on similarity (Tajfel, 1981). The conflicts between groups can be described as incompatibilities in the different groups’ values and/or goals, which may be caused by outcome interdependence and/or perceived similarity (Boehm et al., 2020). This idea implies that intergroup conflict may involve not only economic interests but also categorization as an in- or out-group. In the transformation toward sustainability, the two foundations of intergroup conflict often arise in combination (e.g., Majer et al., 2018; Schuster et al., 2020).

Early theorizations on the causes of intergroup conflict focused on economic interests in (scarce) resources as the root of competition in intergroup conflict (Sherif and Sherif, 1953; Sherif, 1961; Campbell, 1965). When comparing interpersonal and intergroup interactions, research found that intergroup relations are more competitive than are interpersonal relations (Wildschut and Insko, 2007) and suggested that fear and greed explain this discontinuity effect in intergroup interactions (Wildschut and Insko, 2007). Specifically, fear is based on the expectation that the other group will maximize its outcome, which poses a threat to the given group and increases competition. By contrast, greed is based on the expectation that the other group will tend to cooperate, which makes the other group vulnerable to the given group’s greed and increases competition.5

However, another line of research suggests that merely categorizing oneself and others as members of an in- and out-group, respectively, is sufficient to induce intergroup conflict (Tajfel and Turner, 1979, 1986). Specifically, Self-Categorization Theory posits that individuals are motivated to make themselves positively distinct from others by comparing themselves to others on relevant dimensions (Turner et al., 1987). If comparisons are favorable for the in-group relative to the out-group, people can make themselves positively distinct, with beneficial and direct consequences for their self-concept and self-esteem. Evidence shows that people strive for positive distinctiveness (for an overview, see Boehm et al., 2020), which can be obtained via different strategies, including social competition, for instance, by discriminating the out-group.

Overall, greed and fear as well as the need for positive distinctiveness all contribute to intergroup devaluation. Greed and fear are particularly pronounced when outcome interdependence exists. However, the need for positive distinctiveness can be explained by the psychological process of self-categorization as an in- or out-group member.



Intragroup Conflicts Over Time (i.e., Intergenerational Conflict)

In contrast to intergroup conflicts within a generation (e.g., Barrett and Dannenberg, 2012), much-less work has focused on intergenerational conflicts over time (e.g., Hauser et al., 2014). From a psychological perspective, intergenerational conflicts (Wade-Benzoni and Tost, 2009) are characterized as decisions in which the interests of present decision-makers stand in conflict with those of future others. Such intergenerational conflicts have distinctive features as compared with intergroup (i.e., intragenerational) conflicts (Wade-Benzoni and Tost, 2009).

Specifically, outcomes are not reciprocally interdependent in intergenerational conflicts. Instead, the outcomes of the future generation are fully determined by the present generation. Present generations therefore have complete actor control without the need to coordinate their interests with future others. Consequently, future generations have no voice in intergenerational conflicts (see outcome interdependence; Kelley and Thibaut, 1978). In addition, present generations do not have to bear the long-term consequences of their decisions and actions because they are not part of the generation that experiences the consequences. Furthermore, no direct or indirect reciprocity between the present- and future generation is possible (Wade-Benzoni and Tost, 2009). The future generation cannot give anything back or punish the present generation. This lack of direct or indirect reciprocity also implies a lack of communication between the present- and future generations. Importantly, in intergroup conflicts between different groups within a current generation, reciprocity, and communication have been shown to increase cooperation and lead to more-mutually beneficial solutions (e.g., Tavoni et al., 2011; Yoeli et al., 2013). However, as the direct experience of consequences, reciprocity, and communication are ruled out in intergenerational conflict, cooperation, and integrative solutions between the present- and future generation are further exacerbated. In intergenerational conflicts, the future generation’s outcomes depend on the present generation’s beneficence (i.e., intergenerational beneficence), which is often lacking (Sherstyuk et al., 2016; Bosetti et al., 2020). To increase intergenerational beneficence, it is therefore necessary for a perceived similarity between the present- and future generation to exist and for the present generation to identify with the future generation.



Characteristic Psychological Processes in Intra- and Intergenerational Conflicts


Intergroup Devaluation

Intergroup devaluation can be explained by the processes of greed and fear in intergroup relations as well as by the need for positive distinctiveness in comparison with the out-group. Intergroup devaluation has been found to be particularly prominent in present- and future intragenerational conflicts, which renders these conflicts difficult to resolve.



Intergenerational Devaluation (i.e., Intergroup- and Intertemporal Devaluation)

Intergenerational conflicts are difficult to resolve because intergroup- and intertemporal devaluation jointly impede integrative conflict resolution. The future generation’s interests are devalued temporally. In addition, intergroup devaluation arises because the present- and future generations are typically not part of the same collective. Both intergroup- and intertemporal devaluation are additive components of intergenerational devaluation, which is the major barrier to integrative solutions in intergenerational conflicts (Wade-Benzoni and Tost, 2009). Although the degree of intergenerational devaluation should depend on perceived similarities between the present- and future generation, in general, the need for positive distinctiveness should be more-pronounced in intragenerational conflicts between distinct groups within the present generation. However, in the case of intergenerational conflicts, intergroup- and intergenerational devaluation can accumulate and lead to severe devaluation against the opposing groups’ successor generation in the future.



Outcome Interdependence and Decisional Control

Outcome interdependence in intragenerational conflict only exists between the two different groups within the present generation. In intergenerational conflict over time, however, future generations outcomes fully depend on the present generation. Concerning decisional control (Kelley and Thibaut, 1978), intragenerational conflict can only be resolved via joint control because one group within the present generation must coordinate its interests with another group of the same generation. By contrast, the present generation has full actor control in intergenerational conflicts because this generation fully determines the consequences for the succeeding future generations.




Parties’ Consideration of Interdependent Conflicts Across Generations

In line with the general assumption of our framework of interdependent conflicts, we postulate that social groups cognitively process different psychological conflicts in a biased way. This idea stands in contrast to a rational approach in which groups cognitively process interdependent conflicts in a comprehensive, unbiased way (i.e., they equally consider all consequences of their actions).


Prioritizing Interdependent Conflicts Within and Between Generations

Proposition 3: In interdependent conflicts at the social-group level (i.e., generations), parties prioritize the consideration of present intragenerational conflicts (first priority) over intergenerational conflicts (second priority) and future intragenerational conflicts (third priority).

Social groups have a tendency to prioritize present intragenerational conflicts because joint control with the other group within the present generation places constraints on the decision-making process and requires coordination between groups. This joint control stands in contrast to intergenerational conflicts over time, which should be given second priority because the present generation has full actor control when it comes to resolving these conflicts. In line with this reasoning, future intragenerational conflicts should be given third priority because in addition to intergenerational devaluation, the need for positive distinctiveness from the other group (i.e., intergroup devaluation) also contributes to the prioritization of these conflicts.

These priorities also determine which conflict will be resolved at the cost of another. Conflicts of higher priority may be resolved at the cost of lower-priority conflicts because present intragenerational conflicts should receive more consideration than intergenerational conflicts or future intragenerational conflicts. Prioritizing the consideration of interdependent conflicts thus has important implications for the transformation toward sustainability.

Recent research has found initial support for Proposition 3 (Sherstyuk et al., 2016) by showing that adding the dimension of intergenerational conflict over time to the dimension of intragenerational conflict renders conflict resolution between parties more short-sighted.



Effects of Priorities in the Consideration of Conflicts on the Quality of Agreements

Proposition 4: A prioritized consideration of conflicts determines the extent to which social groups (i.e., generations) can exploit the integrative potential and reach integrative agreements.

To achieve mutually beneficial, transformative solutions at the group level, a balanced and unbiased consideration of all conflicts (rather than a prioritized consideration) is necessary. However, we assume that the involved groups prioritize conflicts with detrimental consequences. Specifically, parties consider the coordination of diverging interests in higher-priority conflicts to a greater extent than in lower-priority conflicts. Integrative potential and the trade-off opportunities embedded within lower-priority conflicts are therefore less-likely to be discovered. A prioritized, biased consideration of conflicts should thus result in suboptimal solutions for involved groups. In other words, resolving interdependent conflicts should be transformative and mutually beneficial if future generations’ interests are considered in an unbiased and balanced way.

Jacquet et al. (2013) provided initial evidence for Proposition 4 by experimentally demonstrating that when a temporal dimension is introduced in intergroup conflicts, conflict resolution is less optimal than when the intergroup conflict has no long-term consequences.




An Intervention Approach to Addressing a Prioritized Consideration of Interdependent Conflicts Across Generations

Based on research on social conflict and negotiation (e.g., De Dreu et al., 2000) and on intergroup conflict (e.g., Dovidio et al., 2000), we develop an intervention approach tailored to balance the consideration of interdependent conflicts between social groups. Research has shown that the perception of belonging to distinct, opposed groups (“us” vs. “them”) can be changed via interventions (Dovidio et al., 2000). Specifically, by re-categorizing one’s own group and the other group into subgroups of one superordinate, common in-group identity (the new “we” – i.e., two subgroups within one group; Gaertner et al., 1993, 1994), intergroup conflict can be reduced. Importantly, managing intragenerational conflict via negotiations requires that (1) the two subgroups consider their common concerns by creating a new superordinate, common in-group identity and (2) that each subgroup maintain its distinct group membership and consider its dual concerns (i.e., creating a common in-group identity, while maintaining dual identities). If the groups consider their superordinate, common in-group identity and common concerns, while simultaneously considering their dual identities and dual concerns, intragenerational conflicts can be resolved in an integrative, unbiased way (Gaertner et al., 2016).

To balance the consideration of interdependent conflicts across social groups and time, we transfer the intervention approach from intra- to intergenerational conflict. We find the classic, common in-group-identity approach particularly suitable for stimulating negotiations with future others in an integrative way. As a prerequisite, the present generation should (1) create a common in-group identity with their succeeding future generation that includes common concerns shared by the present- and future generations and (2) acknowledge their distinct dual identities over time – including dual concerns of the present- and future generations – in order to stimulate negotiations with future others.

However, in intergenerational conflict, future generations have no voice to stand up for their concerns. As communication between present- and future generations is ruled out, a shift toward future generations’ interests is necessary to elicit negotiations with future others. We propose that present generations be held responsible for resolving intergenerational conflicts via negotiations. Contemporary representatives of the future generation may take responsibility for speaking up for their generations’ interests (Kamijo et al., 2017). This negotiating-with-future-others strategy combines a common in-group-identity approach with a representation of future generations in order to foster integrative solutions. Negotiating with future others also raises the priority of the intergenerational conflict compared with that of the present intragenerational conflict, thereby leading to a more-balanced consideration of interdependent conflicts. If each present generation uses the negotiating-with-future-others strategy, a more-balanced consideration of the future intragenerational conflict should also be reached. Overall, negotiating with future others should be a particularly suitable approach to balancing the consideration of interdependent conflicts and fostering mutually beneficial and transformative solutions (Figure 5).
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FIGURE 5. The negotiating-with-future-others strategy for balancing the consideration of interdependent conflicts at the generational level. The horizontal ellipses show how common in-group identity leads to integrative negotiation processes at the intragenerational level between groups. The vertical ellipses show how common in-group identity leads to integrative negotiation processes at the intergenerational level over time. If both groups engage in such intergenerational negotiation processes, they should also be able to balance the consideration of future intragenerational conflicts.



Applying the Intervention Approach to the Transformation Toward Sustainability

Negotiations are also an integral part of the transition management approach (Meadowcroft, 2009; Loorbach, 2010; Schreuer et al., 2010), which typically seeks to regulate and govern fundamental processes of societal change that may take generations to realize (Frantzeskaki et al., 2012). During this transition, the sustainability value of intergenerational justice must be protected. However, the involved societal groups of the present generation may enter negotiations by positioning their interests in their direct and immediate context, thereby leading to suboptimal solutions (Loorbach, 2010). In particular, the different interest groups within the present generation may experience short-term need for compromises, whereas succeeding future generations need long-term ambitions for radical change (Frantzeskaki et al., 2012). Traditionally, transition management distinguishes between four types of circular-governance activities to facilitate sustainability transitions: strategic, tactical, operational, and reflexive activities (Loorbach, 2010). The strategic and tactical activities in the transition-management cycle are largely interest-driven and require negotiation between representatives and delegates of larger societal interest groups, organizations, or institutions that have the capacity to contribute to the vision of the transition. Particularly during the tactical-activity phase of the transition-management cycle, the development of a concrete transition agenda requires the negotiation and coordination of interests between groups within the present generation and the alignment of these interests with those of future generations. In an exemplary innovation program on future urban mobility (e.g., urban-living labs, von Wirth et al., 2018), stakeholder groups of the present generation such as local residents, public transportation services, private mobility providers, and city authorities develop transition scenarios (Sondeijker et al., 2006), which are descriptions of desirable future states that include alternative pathways for reaching them (i.e., backcasting). However, the interests of future generations should be aligned with these transition scenarios created by the delegates of the stakeholder groups within the present generation. According to our intervention approach, present delegates should create a common in-group identity with the succeeding future generation and also consider the dual identities of the present- and the future generations when developing the scenario for the urban mobility transition. In addition, a representative of the future generation could be assigned to safeguard the future generation’s interests during the development of scenarios for the urban mobility transition. Our proposed intervention approach may be particularly suitable for generating more mutually beneficial and transformative solutions in the management of transitions when interests within and between generations must be negotiated. As a result, the negotiation-with-future-others strategy may help to overcome a biased and unbalanced consideration of interdependent conflicts between societal interest groups and their successor generations.



Tools for Implementing the Intervention Approach

Potential tools for creating common in-group identities include placing focus on superordinate-group memberships (e.g., nations, organizations, and communities), increasing affinity with future generations (Wade-Benzoni, 2008; Arora et al., 2016), and emphasizing factors that are shared by the groups (e.g., values, fate, and goals). Alternative tools exist that may further trigger intergenerational negotiations over time by forecasting future generations’ beneficence (Bosetti et al., 2020), priming present generations with the inevitability of their own mortality (Wade-Benzoni et al., 2012), or providing advice to future generations (Sherstyuk et al., 2016). However, these tools often neglect common in-group identities and the representation of future generations, both of which are required to elicit negotiations with future others.





GENERAL DISCUSSION

We developed and introduced a framework of interdependent conflicts for stimulating novel research that examines individual- and joint decision-making processes in the transformation toward sustainability. The critical relevance that negotiations entail in this transformation is undisputed (Pruitt and Carnevale, 1993; Loorbach, 2010); however, it is also unanimously accepted that “negotiation will fail to achieve fundamental change unless there is a commitment to long-term change […]” (Kemp et al., 2007, p. 316). Despite this conclusion, the existing literature on negotiations and decision-making treats sustainability challenges rather unidimensionally. While negotiation- and social-conflict research primarily focus on conflict resolution in the present (Jang et al., 2018), individual decision-making often neglects the social interdependencies against which deep structural change must be negotiated and coordinated.

Typically, decision-makers must simultaneously consider their own interests and those of other decision-makers in addition to long-term future consequences for themselves and future others. We aimed to provide a novel perspective on why agreements reached via negotiations are often not in favor of our own or others’ long-term interests. One of the key contributions of our novel framework is that it enables an analysis of decision-making settings in the transformation toward sustainability in a more-comprehensive, unifying, and systematic way. Moreover, our framework provides a parsimonious structure for disentangling these complex conflict situations, analyzing the arising psychological phenomena, and designing interventions that tap into the psychological barriers that impede transformative solutions. At best, agreements create integrative solutions for all parties involved – not only in the present, but also over longer timespans. Our framework offers a systematic integration of the social and temporal dimensions and thereby helps in reaching these transformative and mutually beneficial solutions.

Sustainability challenges represent the largest collective-action problem ever faced by humanity (Ostrom, 2009). Joint decision-making and negotiation, cooperation, and conflict resolution are therefore inevitable in making collective progress toward sustainable living in our societies. Taking the proposed psychological barriers into account, these negotiation processes may be biased toward solutions in the present. To overcome this crucial barrier, a better understanding of the underlying psychological processes may help in guiding negotiation processes that promote forward-looking conflict resolution. The European Union’s financial and budget deal closed by the different member states is exemplary in demonstrating interdependent conflicts. On the one hand, various member states of the European Union have repeatedly shown that they can come together to jointly resolve issues of the present generation that they could not deal with individually. On the other hand, resolving conflicts between member states within the present generation may lead to costs for member states’ very own long-term interests and for those of their succeeding future generations.

The described tensions may lead to a rather skeptical view of the transformative potential of negotiations. Indeed, the challenges for parties in creating transformative solutions are difficult. However, we hope that our framework and the proposed intervention approaches might help negotiators navigate toward more-transformative solutions across different societal levels and contexts. In grassroots initiatives, small groups of societal frontrunners may initiate negotiations over innovations and, in the management of the transition, representatives of larger societal-interest groups, institutions, or organizations may negotiate their interests in contributing to the transition pathway. Thereby, negotiations may also help to bridge structural changes across societal levels. We believe that existing and potential future tools for implementing intervention approaches should be tested, adapted, and refined depending on the interdependent-conflict situation. Nevertheless, we wish to emphasize the idea that interdependent conflicts are negotiable not only between individual actors and societal groups but also within ourselves and across generations. Making use of the transformative potential of these negotiation processes may open new transition pathways toward sustainability. We, therefore, remain optimistic that negotiations as collaborative decision-making approaches are most promising for reaching transformative solutions and are our only true alternative to collaboratively achieving long-term societal prosperity (Pruitt and Carnevale, 1993). In acknowledging this belief, the framework of interdependent conflicts may provide innovative impulses for integrating and reconciling interests within planetary boundaries.
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FOOTNOTES

1Besides the specified psychological conflicts in the framework, two other psychological conflicts might emerge for each party (i.e., an interpersonal conflict over time in which one party’s present interests conflict with the counterpart’s future interests and an interpersonal conflict over time in which one party’s future interests conflict with the counterpart’s present interests). These interpersonal conflicts over time directly reflect the unique characteristic of interdependent conflicts. Since conflicts are interdependent, the specified three different types of psychological conflicts in our framework can determine the parties’ interpersonal conflicts over time. Therefore, the framework of interdependent conflicts implicitly integrates these interpersonal conflicts over time. For conciseness reasons, the presented version of the framework of interdependent conflicts offers the most parsimonious version that may be extended in future research on interdependent conflicts in the transformation toward sustainability. Our reasoning also applies to interdependent conflicts at the level of social groups that we address in the latter part of the article.

2Another extreme is partner control (e.g., Van Lange and Balliet, 2015), which is omitted here for reasons of simplicity.

3Psychological conflicts may be either independent, positively interdependent, or negatively interdependent. When conflicts are independent of one another, one conflict can be resolved without any consequences for resolving the other. In current individual- and societal challenges, conflicts are rarely independent of one another (super wicked problems; (Levin et al., 2012). By contrast, in most current social issues, interdependence between conflicts occurs: Parties’ consideration of their present interests in an interpersonal conflict usually impacts their consideration of interests in the future, and vice versa. When conflicts are positively interdependent, resolving one psychological conflict also facilitates finding a solution to the other interdependent conflict. However, positive interdependence does occur in real-world settings, albeit rarely. Most importantly, though, when psychological conflicts are negatively interdependent, parties’ efforts to resolve one conflict impede efficiently resolving the other interdependent conflict. We therefore only focus on negative interdependence between conflicts in our framework.

4We are aware that different constellations between present- and future generations can be conceived (e.g., generations living at the same time, group representations). However, we follow the standard definition and focus explicitly on the basic situation in which the present generation (as predecessors) has no contact with the future generation (as their successors; Wade-Benzoni and Tost, 2009; Bosetti et al., 2020).

5Various explanatory mechanisms are discussed in the fear- and greed perspective for situations in which groups’ outcomes are interdependent, but these mechanisms lie beyond the scope of this article.
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Generating energy by renewable sources like wind, sun or water has led to the emergence of “clean” energy that is generally available at low cost to the environment and is generated from seemingly unbounded resources. Many countries have implemented schemes to support the diffusion of renewable energies. The diffusion of micro-generation technologies like roof-top photovoltaics is one of the success stories within the energy transition and has been significantly driven—at least in countries such as Germany—by households. As these households usually not only generate energy but also consume it they are often called “prosumers.” How does it influence the energy behavior of households if they become prosumers? Are these behavioral changes in line with further goals of the energy transition, e.g., reducing demand? What shapes individual behaviors of prosumers? The paper introduces a conceptual framework based on the existing literature on rebound and spillover effects. It systematizes possible behavioral consequences as well as mechanisms behind them. This framework is then used to code and analyze data from 48 in-depth interviews with prosumer households. These interviews reveal a broad variety of behavioral responses which have their roots in economic conditions and their evaluation by the prosumers, psychological mechanisms like central guiding principles and a clear conscience as well as sociotechnical context and legislative frameworks.

Keywords: prosuming, rebound, spillover, psychological and economic drivers, socio-technical context


HIGHLIGHTS

- Private energy prosumers are a relevant group of active agents in the energy system

- To support the energy transition their behavior needs to align with demand reduction goals

- This interview-based study explores self-reported behaviors and how it emerges

- Behavioral response is heterogeneous and driven by individual and systemic factors.



INTRODUCTION

The transformation of conventional energy systems that heavily rely on fossil fuels is a crucial element in strategies to solve humanity's current major challenge of achieving climate change mitigation goals and enhancing sustainability in order to stay within the limits of planetary boundaries. Increasing the shares of renewable energy, i.e., energy that is gained from resources like wind, water, and sun is one of the main pathways in the energy system transformation. Most prominent so far is the transition of the electricity sector by installing windfarms, biomass power plants, hydroelectric power stations, and photovoltaic (PV) panels. However, in addition to such a supply side oriented approach, all prominent scenarios for the transformation of the energy system also encompass the reduction of the demand for current energy services by increasing energy efficiency (e.g., IEA and IRENA, 2017). A well-known example for such a combined strategy is the 20-20-20-goals of the European Union (EU) which foresaw a 20% cut in greenhouse gas emissions (from 1990 levels), 20% of EU energy from renewables, and a 20% improvement in energy efficiency by 2020; the EU goals for 2030 were again defined in a similar way. Citizens and their investment decisions as well as their daily behaviors play an important role for the success of these scenarios. Micro-generation technologies have become available at decreasing prices and have found considerable support from policies like Feed-In-Tariffs (FITs) which made them a safe and profitable investment for many. Consequently, private investors including households are playing a significant role in this field and these households have become so-called “prosumers” who generate and use their own electricity in addition to feeding it into the grid. Thus, the role of households in the energy system has been enlarged and at the same time is subject to expectations with regard to system contributions, i.e., keeping their demand stable or reducing it while contributing to supply.

The main topic of this paper is to take a closer look at the interplay between households' understanding of their role in the energy system and their experiences and perceptions. Therefore, this paper takes a close look at prosuming households, i.e., households owning a photovoltaic (PV) system and their energy lifestyle. More specifically, we analyze how being a prosumer influences households' energy-related behaviors. As a frame of reference to address this question we draw on current streams of literature that analyze rebound and spillover effects. While mainstream rebound effects literature describes unexpected shortfalls in reductions in energy demand following an increase in energy efficiency of an energy service (Chitnis et al., 2014), the literature on spillover refers to broader behavioral changes when an environmental behavior triggers further changes in other behaviors (Nash et al., 2017). Thus, the two concepts describe two sides of the same coin as they both account for how prior behavior—in our case becoming a prosumer—influences later behaviors. From a normative perspective, spillover refers to the positive side of further increases in environmental behaviors, while rebound captures the downside of more demand and resource-use. In a first step, this paper investigates behavioral consequences using the rebound-spillover dimension as a normative anchor. Furthermore, as outlined in more detail below, both literatures have identified possible mechanisms underlying such behavioral consequences. Traditionally, economic approaches emphasizing changes in prices and available income have featured prominently in the literature (Dimitropoulos et al., 2018), but further researchers have also emphasized psychological mechanisms (Peters and Dütschke, 2016; Dütschke et al., 2018; Seebauer, 2018) and socio-technical configurations (Galvin, 2020).

A body of literature that investigates behavioral consequences of using renewable energy sources or more specifically installing PV systems has recently begun to emerge (Wittenberg and Matthies, 2016; Oberst et al., 2019; Qiu et al., 2019; Li et al., 2020). To build on this new stream this paper firstly advances a conceptual framework within which prosumer energy behavior can be evaluated. Secondly, it applies this empirically by drawing on 48 in-depth interviews with prosumer households in Germany. The interview data is analyzed with respect to (i) behavioral consequences of being a prosumer and (ii) underlying mechanisms to these behaviors.

The next sections first further develop the conceptual background by defining relevant terms and describing possible outcomes of being a prosumer. This includes a categorization of possible underlying mechanisms. We then present the empirical data, describing the methods for data collection and analysis before presenting findings. In the concluding discussion we refer back to the broader embeddedness of prosumers in the energy system as a system under transition.



CONCEPTUAL APPROACH AND STATE OF RESEARCH


Behavioral Consequences of PV Use

Energy behavior refers to broad categories, ranging from everyday routines which are usually mainly shaped by habits, social practices, learned schemata and situational cues and performed without much cognitive effort (e.g., turning on the lights) to conscious decision making processes of much lower frequency that involve more extensive evaluation of potential risks, benefits, and probable outcomes (e.g., buying a home, installing a PV). In comparison to the habitual daily behaviors such investment behavior is sometimes called one-shot behavior. Potential behavioral consequences of PV use refer to all these different types of behavior. With regard to the energy transition, all these behavior types could be beneficial in the sense that, for example, they could contribute to reducing energy consumption or the level of demand management by synchronizing supply with demand, or have adverse effects by increasing consumption.


Defining Rebound and Spillover

Research on rebound effects has traditionally mainly emerged from studying the effects of increases in energy efficiency. It refers to the phenomenon that often the implementation of an energy efficiency measure does not lead to the expected level of energy savings but these remain at lower levels (Sorrell, 2015). Quantifications of rebound effects are usually estimated by subtracting the ratio of actual savings to expected savings from one, or alternately expressed: they are the ratio between the shortfall in savings and the expected savings. Psychological approaches to the rebound effect agree with this definition in principle, but emphasize behavioral aspects and determinants (Dütschke et al., 2018). From their perspective the increase in energy efficiency is understood “as an intervention that interrupts previous routines and thereby leads to behavioral change in how the relevant product or service is used” (Dütschke et al., 2018, p. 5). If this behavioral change intensifies the use of an energy service, this is observed as a rebound effect. Often authors differentiate between direct and indirect rebounds depending on whether the increase in demand occurs in the same or another behavioral domain (Chitnis et al., 2014).

May also occur in an opposite direction, and this is also supported by the literature reporting further reduction in demand or more broadly rising efforts of environmental behaviors (Truelove et al., 2014). The term (positive)1 spillover is used for effects in different domains (Galizzi and Whitmarsh, 2019), e.g., if the installation of a more efficient heating system is followed by electricity saving measures or triggers the purchase of a more efficient car. The rebound and spillover literatures have developed independently of each other, but have acknowledged each other's respective phenomena. For example, rebound literature has defined terms like reverse rebound (Chenavaz et al., 2021), prebound (Sunikka-Blank and Galvin, 2012), or super-conservation (Saunders, 2008; Li et al., 2020) to refer to situations where the actual energy demand falls below the expected. Similarly, research also refers to “permitting” or “negative” spillover to describe rebound-type effects (Galizzi and Whitmarsh, 2019). Taking the learnings from these literatures together, this paper combines the notion of rebound and spillover to describe the two sides of the same coin. To differentiate between effects in the same or other domains analogously to direct and indirect rebound effects, we will use the term conservation for effects in the same domain and spillovers for effects in other behavioral domains (see Figure 1 for an overview on the terms).


[image: Figure 1]
FIGURE 1. Overview of potential behavioral consequences of the way how energy is used or supplied.


Transferring the definition of rebound effects to the field of renewable energy, a direct rebound effect in renewable energy use occurs if there is a higher demand for the same energy carrier when renewable energy is involved, compared to when no or less renewable energy is involved. In the case of household prosumers this would mean that the demand for electricity increases after installing a PV system, for example by buying additional appliances or using existing appliances more extensively. An indirect rebound effect of renewable energy use would occur if the demand for energy or other resources increases in other domains, e.g., an increase in travel or heating after installing a PV system.

In a similar vein, the concepts of spillover and conservation can also be transferred to the area of renewable energy use. The change to renewable energy would be said to trigger conservation if the demand is lower than before, e.g., if, after installing a PV, everyday usage behavior is changed such that lower electricity demand results (for example by turning lights off more frequently). Finally, there could be spillover to other domains, e.g., thinking about and actually implementing home insulation after installing a rooftop-PV.

Figure 1 takes up the notion that either increases in energy efficiency or a change to renewable energy supply could trigger behavioral responses, and summarizes the different effects.



Mechanisms Behind Rebound and Spillover

Economists have often associated rebound effect with price effects, i.e., if the usage of a service gets cheaper due to lower energy demand, then the demand for this service will increase (Dimitropoulos et al., 2018). These approaches usually do not consider the upfront investment but focus on the costs for obtaining the energy service. Applying this to the case of electricity generation with rooftop PV without considering the initial investment, the economics for the lifetime of the PV system strongly depend on the policy framework. In Germany, where our empirical case studies are situated, payments for renewable energy are governed by the Renewable Energy Law [Erneuerbare-Energien-Gesetz (EEG)]; the EEG has been revised several times and now incentivizes households to use the electricity from their PV themselves as this is cheaper than buying it from the grid. This can be maximized by households if they shift their consumption to times of (higher) generation. Thus, similar to the case of efficiency rebounds, prosumer households pay less for electricity services compared to non-prosumer households.

In addition to economic influences on behavior, the literature also suggests that psychological factors can foster or limit the emergence of rebound effects. This has to do with the degree to which needs are already satisfied (Hofstetter et al., 2006; Wörsdorfer, 2010), and norms and attitudes toward the relevant behavior and toward the environment (Haan et al., 2007; Matiaske et al., 2012). Peters and Dütschke (2016) proposed and empirically explored a conceptual model covering these concepts. Recently, moral licensing and consistency as explanatory factors have emerged in the literature (Dütschke et al., 2018). The moral licensing concept assumes that past morally positive behavior increases the probability that people will subsequently show potentially less moral behavior (Mazar and Zhong, 2010; Mullen and Monin, 2016). For behavioral spillovers, social and environmental identity have also been investigated (Elf et al., 2018; van der Werff and Steg, 2018; Verfuerth et al., 2019). Overall empirical research on these types of factors is rare so far, even more so in respect of renewable energy. From a conceptual point of view, all of the concepts under discussion seem highly applicable to also trigger rebound or spillovers in the case of renewables or more specifically the installation of a PV system. For example, studies have shown that investments in PV are likely to be regarded as environmental behaviors (Palm and Tengvard, 2011; Korcaj et al., 2015). These investments could thus provide a basis for a moral license, i.e., less environmentally friendly behavior and therefore lead to higher consumption. Alternatively, they could trigger consistent behavior, i.e., curtailment of consumption, by making an environmental identity or energy-related topics more salient.

While psychological approaches put a strong emphasis on individual control, they partly neglect the socio-cultural habitual embedding of behavior (e.g., learned behavioral patterns) (Galvin and Gubernat, 2016; Sonnberger and Gross, 2018) as well as socio-structural factors. Galvin (2013) elaborates on this for the example of windows: Most German windows are very badly designed for efficient manual ventilation by opening inwards in combination with the cultural habit of decorating window sills—thus this limits behavior that is ideal for energy efficient ventilation. In case of solar PV, the influence of such socio-technical structures is highly relevant in relation to the synchronization of supply and demand. Technical devices and ICT can support the synchronization which is otherwise limited to everyday heuristics by weather observations. However, such supporting technology is also likely to bring very specific conditions regarding practicalities that encourage or impede certain behaviors (cf. for example Wittenberg and Matthies, 2016 on the visibility in everyday life). The current German regulation on peak load prevention is an example of such a configuration for the case under study: it sets an incentive to use this electricity that prosumers otherwise perceive to be wasted. This could trigger households to make investments in, for example, electric mobility (bikes, cars) to make use of this electricity, and this could lead to higher demand overall (Galvin, 2020).

Other sources of rebound include lack of knowledge and technical or design failures. For example if PV modules are not set at an optimal angle, system components not optimally combined or settings of control units are wrong, this could lead to other energy demand patterns than anticipated. This can be due to lack of knowledge by users or installers, as well as the complexity of systems. A qualitative study by Peters and Dütschke (2016) found some evidence in this direction with regard to heating systems but also for lighting.

Figure 2 summarizes the list of mechanisms identified from the literature.
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FIGURE 2. Schematic overview of potential behavioral effects and underlying mechanisms of efficiency increases. Own figure further developed from Dütschke et al. (2018).





Empirical Findings in the Literature

The body of literature that examines potential consequences of small-scale PV on individual energy demand or more broadly of renewable energy use has only recently been emerging (cf. Luthander et al., 2015 for a review on earlier literature). The findings published so far cover a variety of samples studied by qualitative and quantitative approaches in different contexts and, thus, heterogeneous political and contextual factors. Consequently, the results vary substantially: Studies by Wittenberg and colleagues (Wittenberg and Matthies, 2016, 2018) used a German sample of more than 400 PV owners recruited by spreading the questionnaire through dedicated webpages. They obtained self-reported meter readings as well as questionnaire data. However, the quantitative analyses were limited in places due to missing data and small size of subgroups. Overall these two studies do not detect significant differences in consumption compared to general consumption in the population as reported in official statistics, but reveal support for a relationship between self-reported energy saving behaviors and positive environmental attitudes. Palm et al. (2018) interviewed 44 prosumer households in Sweden. These were recruited through a variety of sources, e.g., contacts from the energy agency, solar installers and advertisement on a blog. Participants were interviewed twice and reported their consumption data based on their entries in the web user interfaces of their electricity retailers. The researchers observed no major changes in consumption and hardly any indications of shifting demand according to electricity generation, but increasing energy awareness.

Qiu et al. (2019) obtained data from a utility company in the US including electricity meter data and survey data. In contrast to the studies cited before they estimated a solar rebound as high as 18 % by comparing the energy consumption of prosumer households with non-prosumers, and of 15% by comparing pre- and post-installation consumption (Qiu et al., 2019). The study also found effects of moderating variables, i.e., consumers from a neighborhood with more green/left wing voters showed smaller rebound effects. In a recent study, Li et al. (2020) who also combine metering and survey data find a small conservation effect for US PV prosumers who are financially incentivized to feed as much of their self-produced electricity into the grid as possible. Finally, Oberst et al. (2019) investigate energy use more broadly by analyzing self-reported heating costs for PV prosumer households and find no differences to non-prosumers.

Thus, the overall literature gives little or no consistent indication as to what (quantitative) extent the issue of rebound or spillover effects is relevant to PV households. The few studies available point out that there is variety among prosumers, and this appears to lead back to the categories of factors as identified in Figure 2. To enhance the state of knowledge we therefore explore the topic further through an analysis of 48 interviews with German prosumer households.




DATA AND METHODS


Contextual Background

The study presented here is situated in Germany. PV panels are the dominant technology in this country for private self-generation of electricity. In 2016, around 8% of residential buildings in Germany were already equipped with a PV system, with the proportion particularly high for newer buildings, detached houses and buildings in southern Germany (Cischinsky and Diefenbach, 2018). PV generation is overall financially attractive for households, with high investments initially but very low running costs (Haar, 2020).

In 2018, around 20% of the renewable electricity generated in Germany was produced by PV, including large PV field arrays, and this contributed 7.7% to gross electricity consumption (ZSW and UBA, 2019). Of the installed capacity of German PV systems 15% falls into the category of up to 10 kWp and 34% in the range from 10 to 100 kWp (Wirth, 2020). After years of strong growth between 2005 and 2012 growth rates have slowed down (ZSW and UBA, 2019) since the policy and regulatory framework has changed.

German legislation mandates that the level of FIT at the time of installation of PV applies for 20 years. While the FIT for small-scale PV was around 57 ct/kWh for PV installed in 2004 it has constantly decreased since then and was around 11 ct/kWh for units installed in 2019 (Kelm et al., 2019). It is financially more attractive to feed PV electricity into the grid than to consume one's own electricity for households who installed PV up to 2012. For households who have installed PV since then, self-consumption is financially more attractive as the guaranteed FIT per kWh from then on became lower than the (average) price households pay for using electricity from the grid. This difference has constantly increased since then (Wirth, 2020). Thus, depending on when the PV system was installed, it is either more attractive for households to feed all electricity to the grid or more profitable to use it themselves, though with some differences regarding the precise economic benefit.

Under current legislation that was valid for the most recent interviewees as well as at the time of writing this paper, consuming self-generated PV electricity is free from electricity taxes and levies for PV installations below 10 kWp;2 but at higher capacities 40% of the regular EEG levy of a few cents must be paid per kWh consumed (EEG, 2017)3. However, the financial benefit from self-consumed electricity is subject to income taxes. Additionally, the current legislation guarantees a FIT of around 10 ct/kWh to households for the electricity they still feed to the grid if they do not use it themselves. In any case, consuming self-generated electricity is still cheaper than obtaining electricity from the grid, where prices are around 30 ct/kWh (BMWi, 2020). Thus, consuming electricity from a PV system installed by a household after 2012 leads to lower costs. Furthermore, to prevent grid overloads at peak generating times (e.g., midday in summer), PV system owners in Germany are obliged to allow grid operators to regulate their system (receiving lump-sum compensation for revenue lost); alternatively, smaller systems below 30 kW can limit their feed-in to 70% of their maximum effective power (EEG, 2017). Thus, for most households with recent PV installations, there is a limit to the amount that households can feed to the grid4.



Description of Database

Four series of interviews serve as the database for this study. The total of 48 interviews were conducted in Germany between July 2017 and March 2019. They were obtained in four regional clusters and through a variety of recruitment procedures:

(1) State of Hesse: The first series of interviewees was conducted between July and September 2017. The homes of the 13 respondents were mainly situated around the city of Darmstadt in the southern part of the State of Hesse which is at the center of Germany. Interviewers contacted potential participants by ringing at the door if PV systems were visible from outside or via internet maps. An earlier paper based on these interviews investigated the motivation to adopt a PV system (Köhler et al., 2019).

(2) Wüstenrot: This small cluster was recruited at a citizen assembly and focused on inhabitants of an innovative building site at the small town of Wüstenrot, which is located in a rural area between the agglomerations of the cities Stuttgart and Heilbronn. In order to stand out and become attractive for potential citizens, the municipality has been pursuing local energy projects for some time. All houses on this newly developed housing estate were obliged to be equipped with a PV system. The homes are heated by an innovative heat network based on near-surface geothermal energy. Four households participated in the interviews which were conducted in March 2018. These were recruited at a citizen assembly for inhabitants of the housing estate.

(3) Lower Franconia: 16 interviews with prosumer households in rural villages and towns around Schweinfurt in Lower Franconia, in the northern part of Bavaria, were conducted in February and March 2019. Interviewees were recruited through municipal newsletters, through a staff member of Schweinfurt County's energy support team and finally through local contacts of the authors. A paper focusing on other questions than those of the current paper is published by Galvin (2020) employing these interviews as a data source.

(4) Markgräflerland around Freiburg: Finally another 15 participating households were recruited in the rural area around Freiburg in the southwest of Germany near the borders to France and Switzerland. Again, municipal newsletters were used to find interviewees, this was complemented by pre-identifying relevant homes through internet maps and ringing doorbells. The interviews were held in March 2019.

The interviews in cluster 1 were part of a psychology student research project and conducted under close supervision of the corresponding author. In Clusters 2 and 4 interviews were conducted by experienced interviewers from the corresponding author's institution. In cluster 3 the second author, who is also an experienced interviewer, social scientist and former electrical engineer, did the interviews. Originally, series 3 and 4 also included a few additional households who owned solar-thermal panels to heat water but no PV; they were excluded for reasons of consistency in the current paper.

The motivation behind combining these different clusters was to acquire a broad sample which is heterogeneous, for example with regard to local history and context including local discourses on renewable energy. This rationale was fueled by the aim that a qualitative study is appropriate when the goal is to further develop theory and enhance the in-depth knowledge on a topic. Thus, the main goal for sample composition is to make sure the full variety of the subject under study is captured. For this reason we also combined a variety of recruitment strategies, e.g., trying to acquire both more and less eager participants. The specific recruitment strategies were outlined above. Due to their heterogeneity it is not possible to estimate response rates.

The interviews were on the household level, i.e., in some cases more than one household member participated. More specifically the 48 households were represented by 32 men, three women, eleven couples and two women with their adult sons living in the same home. The average age of interviewees was 56, ranging from 27 to 82. Average household size was three with a range from one to seven. One third of the homes were situated in a town or city, two thirds in a rural area. We asked for self-ratings regarding income: one household saw themselves as below average, 20 as average, and 27 as above average. The solar panels were installed between 1999 and 2018 and thus cover the full range of the various FITs in this period. Nineteen households solely feed their electricity into the grid while a majority of 28 combine feeding into the grid with self-consumption and one household was not sure about this. For a detailed overview of the interview partners, see Appendix 2.



Interview Topics and Analyses

The interviews were semi-structured, based on an interview guideline which was highly similar for clusters 1 and 2 and for clusters 3 and 4. The main difference in the interview contents of clusters 1/2 vs. 3/4 is that in the first two clusters a larger part of the interviews focused more extensively on the adoption process and how the decision for the PV system evolved; these interviews were on average also longer than in the second two clusters. The interview guideline for the second clusters is given in the Appendix to this paper. Besides the adoption process, the guideline featured details about the PV system and technologies, investments and systems for monitoring connected with it; the motivation and aims for the installation and discussions in the household around it; energy behavior before and after installing the PV; and questions about the local context. All interviews were accompanied by a short written questionnaire to assemble some key data about the household and its composition, electricity consumption, and PV system. The interview conversations were digitally recorded and transcribed verbatim. The text corpus of these transcripts adds up to an amount of 280,310 words overall.

As indicated above, parts of the interviews have been analyzed for different research questions. For the research interests under study in the present paper a coding frame was developed including main codes and subcodes (see Table 1) by applying content analysis starting with a theory driven deductive approach and refining the coding scheme inductively where necessary (Mayring, 2015). First, the interviews from series 1 and 2 were coded by the first author using a simplified coding scheme on behavioral consequences, extracting (1) further (intended) investments, (2) behavioral changes regarding electricity use, (3) synchronicity of consumption behavior with the sun, and (4) behavioral changes in other domains like water, transport, In this first analysis the lines of arguments by which households explained their respective behaviors and the behavioral outcomes were not separated from each other but subsumed using the same main codes. In a next step, the third author of the paper coded all interviews from all four series with a focus on the behavioral consequences. The main codes in this step were the same as above excluding quotes on underlying mechanisms and extending the behavior change category also to explicit statements that behaviors have not changed. In this step the code assignment in the first cluster was also checked for diverging interpretations, and high levels of agreement emerged. Finally, the first author refined the coding on behavioral consequences by going through all interviews again and additionally coding the underlying mechanisms. In a next step, the quotes on the subcodes were extracted by the first author and densified according to themes to allow for counting frequencies where applicable, e.g., regarding the technologies the households invested in.


Table 1. Overview on main codes and sub-codes applied to the interview data.
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The main codes are based on the concepts included in Figure 1 and displayed in Table 1. The coding process and the interpretation of results was also checked by the second author who was the interviewer of the (relatively large) Franconia study for consistency and plausibility. For a fuller account of issues that arise in coding to a high degree of reliability together with reviews of recent literature on this see O'Connor and Joffe (2020).

In the following, where quotes are provided from the interviews they are given by letters symbolizing the region, i.e., HE, Hesse; WÜ, Wüstenrot; FRAN, Franconia; FR, Freiburg, and a number identifying the relevant interview in the sample.




RESULTS


Behavioral Consequences

Our analysis on behavioral consequences will start by outlining the findings on energy system investments. In this category we summarize investments in addition to the PV, that households made to save energy, to make better use of the electricity from the PV or replace the use of less sustainable energy sources, e.g., buying an electric car instead of a conventional one. This will be followed by an analysis of daily behaviors starting with (i) issues around synchronizing demand with supply, (ii) electricity use more generally and finally (iii) behaviors around energy and resource use more broadly.


Energy System Investments

In many respondent households the PV system is not the only step toward active integration into the energy production system or the uptake of relevant innovations. Overall, three quarters of the interviewed households (36 out of 48) have made additional investments in further technologies. On average this encompasses two further investments per household, ranging from 1 to 5. Most prominent is the use of a solar thermal system (15 households), battery storage (9), or a heat pump (8). Seven report that they implemented high insulation standards, including passive house standard in some cases; seven interviewees state that they use a sustainable heating system, e.g., running on wood or as a combined heat and power unit. Overall, ten use alternative drives for their vehicles, most prominently full electric cars (5). Further investments include highly efficient household appliances and lighting, water re-use systems, and smart home equipment. The timing of these investments and how they relate to owning the PV is often not fully clear in the interviews. Many interviewees describe them as different stations of a longer journey:

HE4: As you said, it has always been important to us that we are aware of energy issues and we enjoyed having this possibility that we can contribute to exploiting the sun.

I: Has that changed over time or increased?

HE4: Well, it expanded into other areas and we are now driving a hybrid car

Even more interviewees (34) elaborate on future investments. On average interviewees had two further ideas as to what such investments could be. Among these, adding battery storage (18) and/or buying an electric vehicle (15) are the dominant themes. For those feeding all their electricity to the grid, the next anticipated step is to move to self-consumption. Further ideas are similar to those already implemented and include sustainable heating systems, smart home elements, and micro wind turbines. The reasons these ideas have not yet been implemented are heterogeneous—in about a third of cases intentions are still vague and more in the stage of first ideas. That the necessary investment is considered as too high also plays a role. In some cases, the intention is firm but households are waiting for the right point in time, i.e., when the current car gets too old, the heating system breaks down or their guaranteed FIT is about to end.

Fourteen interviewees also excluded certain investments: five had turned down the option of buying electric cars due to restricted range, environmental reasons, or high prices; four were generally skeptical about battery storage, again due to high prices or an insufficient economic rationale as well as doubts that decentralized storage is beneficial to the energy system. Further ideas that were turned down by one of the households included more sustainable heating systems or home renovations, the main reason being too high initial investments.



Daily Behaviors: Synchronizing Electricity Demand With Supply

Many of the interviewees reported some degree of synchronizing electricity demand with sunshine. However, the majority of these are from the subgroup that is engaged in self-consumption. Of those fully feeding to the grid only two out of 19 households engage in synchronizing behaviors compared to 22 out of the 28 who do not fully feed into the grid. The main synchronizing activity is to aim at using basic household appliances like washing machines, driers, and dishwashers when the sun is shining or at least during daytime. Very few combine this with setting timers or some sort of home automation, i.e., these activities are mainly performed manually and the women in the households are often the ones implementing it, with the men often presenting themselves as the ones pushing in this direction:

I: So it is also in her blood that she [his wife] will turn on the washing machine or dishwasher in four hours or something like that?

FR11: Yes, she does that. Because that's just a requirement of the boss [i.e. the interviewee].

I: Do you urge her or does that come from her?

FR11: No, no. She already realizes that it makes sense. (…) [However,] if it doesn't fit and [she] just wants to have it done in the evening so that it is clean in the morning (…) then it must be possible to do that without the sun shining.

The quote also points out limitations that are repeatedly mentioned, i.e., that synchronicity ends where it puts too much strain on comfort or interrupts necessary activities. This also refers to activities which interviewees do not consider shifting, such as cooking.



Daily Behaviors: Changes in Electricity Consumption

Codings around possible changes in daily behaviors regarding electricity consumption fall into four groups: (i) respondents reporting that they have reduced their electricity consumption due to or following the installation of the PV, (ii) households reporting increased consumption, (iii) statements indicating no change in consumption and finally, (iv) interviewees talking about an increase in awareness without stating or knowing the influence on actual consumption. These categories are not necessarily exclusive, i.e., the sample includes eleven people each making statements that fall into more than one group. For example, households explained about using more electricity in one case and less in another. Twenty one households only gave statements from just one of these categories. Hardly any of the interviewees were able to provide precise quantitative observations comparing the development before owning the PV and since then. Some had incidental data about yearly consumption, but, major changes were mainly due to children moving out. Some households started to constantly monitor their consumption since they own the PV. Twenty reported they used less electricity now and described themselves as frugal.

HE12: And to always check where you can save more, or where you could use an energy saving lamp, or where you can replace a device with something that uses less energy. Of course always in a reasonable manner. You also need energy to produce the device, so to buy a new refrigerator for one kilowatt, that would be nonsense.

However, many of these statements remained very general, sometimes alluding to turning off lights or reducing standby consumption.

Thirteen made statements describing perceptions that nothing has changed:

FR13: I think nothing has changed. It is not that I now for example produce electricity and say, I can then waste all the more somewhere else. (I: Yes.) My behavior has not really changed because I now produce electricity myself and do not store anything. (I: Yes.) Nothing has changed. (I: Exactly.) Definitely not.

In some cases further explanations about this lack of change go in different directions—either pointing out why reductions are not perceived to be necessary or, contrastingly, how the household just continued their always frugal lifestyle:

FRA6: I say that you have a certain quality of life, and you don't really need to restrict it because the sun makes enough energy, yes.

I: Yes. Do you think that over time, over the last 20 years, you have become more energy efficient, or about the same?

FRA16: I think I have actually always been.

R: Always?

FRA16: Yes, I think strangely enough yes.

Some (7) explain that the PV has increased their awareness:

FR5: You just perceive it much more consciously. Because I get feedback on my energy consumption every day, I am much more aware of it. And I also realize what consumes energy at all and what doesn't.

Finally, a smaller group (5) outline that their demand has increased. This is mainly bound to the acquisition of additional appliances and gadgets like garden lights, a fountain, or a solarium to get tanned. For some, the investment in PV was a response to high demand:

FR3: So we were angry about our [electricity] bill. (…) We have a swimming pool inside and sand filter and that was close to 2000 Euro per year. And then we said: Well, that doesn't have to be. We wanted to reduce that.



Daily Behaviors: Behavioral Change in Other Domains

Statements on further behavioral change in other domains than electricity were also given. One topic that repeatedly came up was travel behavior and more specifically flying. Several interviewees were very conscious about this topic and brought it up themselves. A small group made statements that they had given up flying a long time ago and do not intend to do so now, or explain about very specific exemptions from this principle (e.g., a couple working for the church flying to Israel for once in their life). Others claimed to make very conscious decisions regarding flying. However, there was also some variety as to what “flying rarely” means:

FRA5-wife: Or, we also take a lot of vacations by bike. And often we go there by car. And if we deliberately go to vacation apartments, we have contact to the landlords. And, but we do take an airplane trip in winter (laughs).

FRA5-husband: Rarely. Every 2 years on average. But not a long distance trip, but sometimes to the Canaries or

FRA5-wife: Still little

FRA5-husband: We want to go to Crete now. Or we went to Sicily now last year.

In a similar vein, ambivalence about modes of travel extends to the choice of transport mode in daily life or the extent of car use.

Another area of resource use that is repeatedly mentioned is the use of water, with some households reporting about their installations for using rain-water or re-using e.g., water from showering for the toilet. Another topic is sparse or very conscious consumption when buying goods, reduced number of appliances, recycling, or reducing waste. Overall, interviewees give more examples of reduced or very conscious use of resources and fewer examples of high resource use levels. Of those who did speak of high resource use levels, two households reported heating over-generously.




Mechanisms Behind Behavioral Change

The underlying mechanisms that interviewees refer to are broad and heterogeneous. For some the investment in the PV system is already described as one step that was logical from what they had thought and experienced earlier and which also led them on to further investments and/or consistency in their daily behaviors (cf. quote from HE4 above). As outlined before, the PV investment is sometimes followed by behavioral changes, sometimes the PV is installed in response to behavioral change or high demand (e.g., maintaining a swimming pool FRA4). This will be described in more details in the remainder of this section. When the coding scheme was developed it also included the category “other” (cf. Figure 1 and Table 1), however, this subcode did not turn out to become relevant.


Individual Level: Economic and Psychological Mechanisms

Economic vs. environmental motivations are the dominant areas of discussion (often contrasted by interviewees). Some state a clear dominance of the one or the other or emphasize both, in other cases motives and how they actually influence decision making and daily behaviors seem less clear. For some, saving money is an important mechanism that drives them to synchronize their consumption patterns with the sunshine.

In some cases, the economic outcome was not clear at the point of time of decision making, with high initial investments, and was evaluated positively when people realized that later.

However, some directly reject economic thinking:

FRA2: When you buy a Mercedes with leather seats, do you ask if the Mercedes with leather seats is profitable or if a Golf with cloth seats is profitable? Does anyone ask, if one builds a dormer, if this dormer is profitable or if a roof window would be sufficient?

In these cases, the decision on the investment for the PV and further technologies depended on the affordability, but not on anticipated financial gains.

Furthermore, the interviews indicate a variety of guiding motivations (“Leitmotif”) that some interviewees refer too, often repeatedly, during the interview and connecting different behaviors and decisions following this Leitmotif. One of them is autarchy, i.e., some interviewees explain their investment in PV and also additional investments like storage by their desire to become independent of the energy system, and also of changing prices.

FRA7: I think there is a high vulnerability of our systems that we are not aware of today and the idea that I can get an emergency power supply from my own - my own energy storage and my photovoltaic system - is already a motivation to invest even more money.

WÜ1: I don't care how much the oil costs (…) I always have mine somewhere and as I said, I can influence it myself, just very well by simply orienting myself a little towards the sun, so that's a great thing.

In some cases the themes of sustainability and/or environmentalism are playing an important role across different situations:

HE7: So, as I said, I wanted to do something for the environment. And of course that's one aspect, decentralized energy generation. There are many other environmental things you can do (…). Not driving a car, for example, is one. [laughs] Well, I'm also a cyclist, just by the way.

Some households are proud and enjoy what they achieved in this regard:

HE12: So the feeling is that the electricity I consume here, it is also fun with such an attitude as mine to consume as little as possible.

This goes as far that the enjoyment in everyday life is described in vivid pictures:

FRA7: I have now already told my wife that it is a completely different feeling to shower with solar heat, with solar thermal water. (…) Not a lot of oil runs down over your head but solar heat runs over your head.

Others that emphasize ecological motives focus on increasing awareness as an ongoing process as pointed out above.

Finally, in one case, frugality per se is described as the guiding principle.

A different psychological mechanism in addition to the leitmotif that emerges in several interviews is the idea of having a clear conscience due to using solar energy. In some cases this clear conscience is then used to justify behaviors that are not fully sustainable like traveling or using more energy/electricity.



Socio-Technical Mechanisms

The legislative framework also plays a role in shaping the behaviors of PV households. As pointed out earlier, in few cases further investments are currently held back as households still enjoy a high FIT and do not want to change the configuration before it ends. In one case, the household chose a smaller PV to stay beyond a certain limit in the regulations.

Regulatory and sociotechnical influences can sometimes be closely interwoven. One of the peculiarities of the German legislation on renewable energy is that to prevent peak loads, PV system owners in Germany are obliged to allow grid operators to regulate their system (receiving compensation for it); alternatively, smaller systems below 30 kW can limit their feed-in to 70% of their maximum effective power (EEG, 2017). Thus, there is a limit to the amount that households can feed to the grid5. This is only relevant to newer systems as this rule is relatively new. Those affected by it in our sample often refer to it and some are deeply concerned to find ways to use the relevant electricity and prevent it from being “wasted.”

Another topic at the interplay between technology and household behaviors is how the actual supply with electricity is monitored, if at all. Some “monitor” the system only scarcely by checking if the light of the control unit is still on when they pass by.

FRA19: So technology is—I must say—I am from the humanities. I'm really not interested in technology. Not very, huh? (…) I look at my equipment working in my basement. I can see whether the green light is on or not (laughing).

Others are in the position to access real-time information about current supply and battery status (if applicable) through smartphones and similar devices and also report that they observe this closely and also use it to educate other household members. Others have established a paper-and-pencil monitoring, often on a monthly basis to detect larger deviations.

HE3: For me, I do it in my book, in which I enter my consumption and production every month, just like with water and gas, and I have sensitized my children to the point that they are happy if they consume less themselves.





DISCUSSION AND CONCLUSIONS

This paper started out to take a closer look at how prosuming changes energy-related behavior of households. As a conceptual framework we drew on the literatures on rebound and spillover and as an empirical basis on 48 interviews with prosumers from four regional clusters. The focus of prosumers is motivated by the fact that prosuming households are an example how the energy transition as part of the great transformation toward sustainability manifests on the individual level. By generating electricity, households change their role in the electricity system and leave behind being passive consumers. It is against this background that we take a detailed look at how prosumers describe their interactions with the PV system, if, how and why it changes their energy behaviors.

What we found in the interviews is a broad variety of behavioral responses. Further investments, already realized or planned for the future, play a prominent role. Many households have already combined their PV with further technologies or have thought a lot about how to do so in the future. To some extent this resonates with the finding of Cohen et al. (2019) as there appears to be “q-complementarity” between investment in PV and in certain other electrical goods. Q-complementarity is said to occur when the welfare gain from adopting one good is increased by the welfare gain from adopting another good and vice versa. Becoming a prosumer is for many of our respondents not an end in itself but just one step in a longer journey. In this vein, the investment in the PV system not only impacts future investment decisions, but was often triggered by earlier experiences.

The behavioral responses in daily routines are also heterogeneous within the households. Some quite clear cases of consistent environmental concern and motivation throughout emerge, and others where environmental concern and environmentally supportive behavior were gradually amplified through their experience of having PV. Furthermore, for some the PV is a kind of compensatory investment as they perceive their consumption as exceptionally high. Finally, for some the PV is also a means to justify increases in demand or luxury investments, one of the impressive examples is probably the household that added a solarium.

The mechanisms that trigger the behavioral responses are also broad and heterogeneous, and economic, psychological and socio-technical drivers were sometimes closely interwoven. At the same time, drivers do not seem to unfold homogeneously or consistently. For example, economic mechanisms act as an important driver to some, but others highlight the relevance of affordability rather than economic viability). Psychological issues were mainly revealed in the form of guiding principles (leitmotif), and less as specific relationships between psychological variables like norms or attitudes. Having a “good conscience” was emphasized in some interviews and points to the relevance of moral issues, i.e., licensing or consistency behaviors.

The link to the energy transition shows up most via socio-structural mechanisms, and these relate most strongly in our analysis to the embeddedness of prosumers and their PV in the electricity system and its regulatory framework. We find different types of effects of the legislative context which give important signals to prosumers; however, the perceived influence of regulations seems sometimes higher than their actual relevance. For example, some of the households are concerned about the energy they are not allowed to feed to the grid due to a recent cut-off rule. However, technical estimations indicate that the actual loss is likely to be small (Wirth, 2020). Thus, it seems likely that many households cannot draw on exact economic or technical estimations (due to lack of knowledge, interest and/or data). Rather, the regulative structure provides rules of thumb which are then translated into behavioral heuristics.

Pointing to the limitations of the paper, it seems highly likely that different findings would emerge in different national contexts, e.g., where financial incentives and regulatory contexts differ. In our case this is mirrored by the differences between people fully feeding into the grid and those who consume some of electricity themselves. Another limitation is that due to the semi-structured guideline there is variation between the interviews as to which topics came to the fore and which did not. Thus, it is possible that some issues or mechanisms play a role for further households but did not enter the discussion during any of the interviews. This is especially likely to apply to behavioral consequences beyond electricity use where it might have been difficult for interviewers and interviewees to touch upon all possible topics.

This paper adds to the literature by giving a very detailed and thereby innovative account of the behavioral consequences of adopting PV and why these emerge. Some of the findings are in line with earlier literature that pointed to increases in awareness (Palm et al., 2018). Furthermore, the broad variety of behavioral responses also fits with the heterogeneity of past findings regarding the emergence and size of potential rebound or conservation/rebound effects (Oberst et al., 2019; Qiu et al., 2019; Li et al., 2020): Households brought forward a variety of logics and descriptions to explain their behaviors. This in-depth account of qualitative findings can inform the design of future quantitative studies that build on our findings. Large samples would also allow for subgroups, so that the full context could be better grasped and considered via rigorous statistical analysis.
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FOOTNOTES

1Sometimes the literature differentiates between positive and negative spillover. Negative spillover effects are conceptually identical to the concept of indirect rebound effects (Nash et al., 2017).

2Although the marginal cost of producing each extra kWh is zero (Haar, 2020), there are still maintenance costs for PV and its electrical circuit technology. Most of these are usually very low, but storage batteries and DC-AC converters are expensive to replace if they fail.

3In 2020, this was 2,7 €ct / kWh, cf. Bundesnetzagentur (2020).

4As the real output is rarely higher due to weather and technical conditions, the actual resulting loss is only about 2-5%, cf. Wirth (2020).

5As the real output is rarely higher due to weather and technical conditions, the actual resulting loss is only about 2-5%, cf. Wirth (2020).
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With the release of the latest IPCC report, the urgency to steer the transport sector toward ecological sustainability has been recognized more and more broadly. To better understand, the prerequisites for a transition to sustainable mobility, we argue that interdisciplinary mobility research needs to revisit the interaction between social structures and individual agency by focusing on social norms. While critical sociological approaches stress the structural barriers to sustainable mobility, political discourse over sustainable mobility is still largely dominated by overly individualistic approaches, which focus on individual behavior change neglecting its social embeddedness. With discursive struggles over sustainable mobility intensifying, it becomes more urgent to better understand how structural contexts condition individual travel behavior, while at the same time showing how individuals engage in processes of social change. Against this backdrop, the article seeks to deepen the cooperation between sociological and psychological research in mobility transitions research. Building on a broad body of literature, we revisit recent theoretical approaches, which conceptualize the role of individual agency in sustainability transitions. On this basis, we highlight the role of social norms in mobility transitions as a key concept bridging individual behavior and social structures. Using Strong Structuration Theory as an integrative framework, we focus on the role of individual agency in processes of re-negotiation of social norms. Our main hypothesis is that individuals can contribute to mobility transitions by influencing and re-negotiating social norms, especially in the context of windows of opportunity. We analyze how focusing on the dynamic and conflicted nature of social norms can help to illustrate leverage points for a mobility transition as well as inspire future empirical research in the field. This includes that individuals can influence social norms through changing their own travel behavior as well as through engaging in discourse on transport policies.

Keywords: sustainable mobility, transition, agency, social norms, norm conflict, interdisciplinary


INTRODUCTION

With the release of the latest IPCC report and the first indications of climate change becoming visible in central Europe, the urgency to steer the transport sector to ecological sustainability has been recognized more and more broadly (Verkehrswende, 2018). The German government has set itself the goal to reduce transport emissions by 40 percent by 2030 (BMU, 2019). As scenario studies have shown, this goal cannot be reached by switching to zero emissions vehicles alone; climate neutrality requires a modal shift from private cars to more efficient modes of transport and an overall reduction in travel demand (Zimmer et al., 2016). In this sense, a sustainability transition in the transport sector equals a disruption of current trends: for decades, the number of cars as well as overall travel demand in Germany have been growing continually (Nobis and Kuhnimhof, 2018).

To better understand the prerequisites for a large-scale modal shift to more sustainable transport modes, we argue that interdisciplinary mobility research needs to revisit the interaction between social structures and individual agency. With discursive struggles over sustainable mobility intensifying, it becomes more urgent to better understand how structural contexts influence and condition individual travel behavior, while at the same time showing how individuals engage in processes of social change. A promising way to achieve this is to deepen the cooperation between sociological and psychological research (Upham et al., 2020). Recently, critical sociological approaches have stressed the structural barriers to sustainable mobility in the context of a capitalist system of production and consumption (Dörre, 2019, 2020; Mattioli et al., 2020). Yet this perspective can obscure the role, which individuals might play in fostering a transition to sustainable mobility. By contrast, the political discourse over sustainable mobility is still dominated by overly individualistic approaches, which focus on individual behavior change, while neglecting its social embeddedness. While this perspective has been criticized extensively (Shove, 2010; Barr, 2015; Göpel, 2016), there is an ongoing tendency of mainstream political strategy to locate responsibility for a mobility transition mainly on consumer decisions. Psychological research has developed a broad array of theoretical concepts, which account for the social embeddedness of individual behavior change (section “The role of the individual in sustainability transitions”; Göpel, 2016). In this paper, we revisit some of these and look at the potential intersections with systemic accounts of socio-technical change found in sociological research. In this approach, we can build on a substantial body of literature, which has explored different avenues of cooperation between the two disciplines in the field of transition studies (Upham et al., 2015b, 2019; Bögel et al., 2019). On this ground, we propose to focus on the role of competing social norms to better understand the mutual influence of individual agency and social structures in mobility transitions. While the concept of “sustainable mobility” includes multiple dimensions (Banister, 2008), the article focusses on the goal of reducing the modal share of trips made with resource intensive modes, especially driving and air travel. The remainder of this article is structured as follows: Section “Background and problem description: Stability and change in the socio-technical system of mobility in Germany” draws on the example of Germany to briefly show the lack of progress in achieving ecologically sustainable mobility, but also some “cracks” in the established socio-technical regime of mobility. Against this background, section “The role of the individual in sustainability transitions” presents theoretical approaches, which bridge the gap between structure and agency in sustainability transitions research (STR). In section “Connecting critical sociological theory and psychological perspectives: studying the contestation and re-negotiation of social norms,” we draw on these approaches to develop our main hypothesis: a key avenue for joint sociological and psychological research in mobility transitions lies in studying competing social norms. Section “Conclusion” points out the limitations of this article and proposes topics for further research.



BACKGROUND AND PROBLEM DESCRIPTION: STABILITY AND CHANGE IN THE SOCIO-TECHNICAL SYSTEM OF MOBILITY IN GERMANY

Reducing car-based mobility, and flying, is seen as an essential part of sustainability strategies in the transport sector (Zimmer et al., 2016; Verkehrswende, 2018). Yet, while achieving a modal shift and encouraging the use of more sustainable modes has been a long-time goal, little progress has been made so far (Schwedes, 2011). In the example of Germany, both transport demand and the number of cars on the road are growing, with roughly 75 percent of miles being traveled by car (Nobis and Kuhnimhof, 2018). Safeguarding the growth of the automobile industry, which employs around 800.000 people, is a central goal of the German federal government (Canzler and Knie, 2018). Public transport as well as cycling and walking play a major role in everyday mobility too, but are far less dominant in terms of their corresponding economic structures and political representation. Despite these strong path dependencies, recently some “cracks” in the established structures have begun to appear (Ruhrort, 2020). In many larger cities, the modal share of car trips has stagnated or has been slightly reduced, the modal share of cycling has increased, public transport demand has been stabilized, and new mobility services have emerged (Gerike et al., 2020). Also, the “cultural hegemony” (Brand and Welzer, 2019) of the car seems to have become somewhat contested: since 2016, several cities saw successful initiatives for cycling referenda (Von Schneidemesser, 2021), and the years 2018 and 2019 were marked by a growing societal awareness for climate change (Gössling et al., 2020).

From the transition research perspective, the mobility sector in Germany, while being marked by strong path dependence, has thus begun to show some signs of destabilization. Especially in the years 2018/2019, potential pathways for substantial change became visible: with large numbers of people temporarily joining climate protests or advocating for the replacement of car infrastructures with cycling infrastructure in many cities, dominant concepts of “normality” in the transport sector temporarily appeared to be losing some ground. In the language of transition theory, this situation could be characterized as a window of opportunity for change in the direction of sustainability. According to Geels et al. (2018), windows of opportunity can be seen as moments of intensified struggle between established structures and alternative options. In this context, the question of the interaction between social structures and individual agency for socio-technical transitions in mobility becomes particularly relevant: can individuals play a role in intensifying change dynamics? Or are the constraints posed by dominant social structures too strong to overcome? While previous research has already identified different ways in which social psychological perspectives can be integrated into mobility transitions research (Whittle et al., 2019), we will focus specifically on the role of social norms in a recursive relationship between structure and agency. As Whittle et al. (2019) point out, individual mobility related behavior often reproduces dominant social norms, but may also contribute to shifting social norms (Whitmarsh, 2012). We draw on Strong Structuration Theory to elaborate on the way in which individual agency can contribute to shifting social norms relating to travel behavior in the context of everyday life.



THE ROLE OF THE INDIVIDUAL IN SUSTAINABILITY TRANSITIONS


Structural Barriers to Individual Behavior Change: Contributions From Critical Sociological Perspectives

As several critics have noted, mainstream political discourse tends to misconstrue the role of individuals by locating responsibility for a mobility transition mainly on the level of individual consumers’ mode choice and vehicle purchase decisions (Shove, 2010; Marsden et al., 2014; Barr, 2015; Verkehrswende, 2019). This perspective refers to economic concepts of individual choice and a selective consideration of psychological research exploring the intra-individual factors, which influence the willingness to switch from less to more sustainable options. Although psychological research and interdisciplinary approaches from transition studies have developed various approaches to study the role of individual-level action in the field of sustainable mobility (Whittle et al., 2019), the dominance of individualistic models of behavior change in mainstream political discourse still often obscures the surrounding social structures like dominant societal norms and expectations, which set limits against ecological behavior (Schwanen et al., 2011). Göpel (2016) attributes this focus on an individualistic model of change to political convenience: trying to motivate individuals to make “better choices” allows political actors to avoid confrontation of powerful interests. In addition, this strategy can help to skirt conflicts between different political goals such as economic growth and ecological sustainability (Schwedes, 2011; Marsden et al., 2014; Göpel, 2016).

On the other hand, a rich body of literature from sociology and human geography, has highlighted the role of social structures, e.g., in the form of shared practices, institutional settings, and power relations to explain the persistence of ecologically unsustainable travel behavior (Götz et al., 2016; Manderscheid, 2020; Mattioli et al., 2020). Recently, critical approaches from different social sciences have doubled down on this by stressing the structural barriers to a sustainability transition in the transport sector. For example, Dörre (2020) argues that the ecological crisis caused by growing emissions in the transport sector needs to be seen in the context of multiple crises, which are triggered by the inherent tensions of capitalist market systems. From this perspective, growing transport demand is a symptom of a system of production and consumption, which is dependent on continuous economic growth and expansion (Schwedes, 2017). Ecologically conscious behavior, e.g., buying fewer cars, would directly challenge the foundation of this model of growth, especially in Germany, where the automobile industry is focused on building luxury cars (Canzler and Knie, 2018). From the perspective of cultural sociology, Rosa (2005) sees the continuous growth of consumption (and thus the ecological “footprint”) in modern societies as the expression of a culture of acceleration. In his view, modern society is characterized by imperatives of growth, which, at the individual level, are experienced as social norms of constant self-optimization and self-expansion (Blättel-Mink, 2020). In this perspective, growing transport demand results from societal norms, which demand individual maximization of opportunities. Individuals feel the pressure to make the most of the opportunities presented to them: consuming as much of the world as possible (Rosa, 2016). Deviating from this norm, e.g., by seeking slower modes of living or by renouncing opportunities to travel, faces high barriers (Paech, 2019).

Similarly, Brand and Wissen (2018) describe the dominant lifestyle of Western societies as an imperialistic lifestyle, which “normalizes” resource intensive consumption such as car use in the form of dominant social representations of “the good life.” They also stress that the structures of the dominant growth-oriented economic paradigm express themselves in the form of a hegemonic discourse, conceptualized as a coherent set of social representations and norms explaining why the current patterns of production and consumption should be preferable to possible alternatives. This hegemonic discourse is often influenced by the interests of those social groups who benefit most from the status quo (Feola, 2020). Göpel (2016) follows up on this by exploring the role of dominant paradigms, which have shaped societal discourse regarding the role of individuals in modern capitalist societies. According to Göpel (2016), the dominant discursive paradigm of the role of individual actors in society is shaped by neo-classical economic theories, which conceptualize individuals mainly as market participants focused on maximizing their individual self-interest. Driven by potentially insatiable desire for consumption (e.g., in the form of cars, holiday trips, etc.), this discursive representation of the homo oeconomicus is conceptualized as a perfect match to a system of production and accumulation, which depends on unlimited growth. As Göpel (2016) points out, this paradigm has not only dominated academic economic thinking, but has also been instrumentalized politically to become the dominant conceptual framework of understanding society and individual agency in many political fields. “Normal” behavior has thus been equated with an orientation toward ever-increasing consumption.

The critical social scientific perspectives presented here can give insights into the barriers to sustainable travel behavior. They stress that ecologically unsustainable mobility practices are deeply embedded in the fabric of “normal” consumption patterns. Instead of building on individual behavior change, these perspectives stress that a transition to sustainable mobility needs to be achieved through political processes and struggles. Following this argumentation, it can be hard to see how individual behavior can play any part in contributing to sustainability transitions. In stressing the long-term stability of social structures these approaches also do not spell out how systemic dynamics in the form of windows of opportunity can change the conditions for individual level action. To bridge this gap, the following sections present recent theoretical approaches, which identify intersections between structuralist accounts and individual level agency and seek to apply these approaches to mobility transition research.



The Multi-Level Perspective as a Framework for Connecting Analytic Levels

One of the most prominent frameworks to study interactions between different societal levels in sustainability transitions is the Multi-Level-Perspective (MLP) on socio-technical transitions (Geels, 2002). The MLP has increasingly been used to study sustainability transitions, also in the transport sector (Geels, 2012; Whitmarsh, 2012). At the center of this concept is the idea that socio-technical systems, such as the automobile system, are stabilized in the form of a socio-technical regime, which is marked by high (dynamic) stability and strong path dependencies, meaning that radical changes are difficult to achieve. Despite this high stability, socio-technical regimes can come under pressure from two sides: on the one hand, the broader societal environment, called landscape, constantly changes and can threaten the stability of regime structures (Geels et al., 2018). On the other hand, niche actors can try to challenge the regime by introducing innovations. It is often difficult for the latter to break through into mass markets, because the institutional structures of the regime are designed to support the dominant technological solutions (Geels, 2014). Under certain circumstances, multi-level dynamics can open up windows of opportunity, which allow niche innovations to gain momentum and threaten the dominant regime, leading to changes in regime structures or to the establishment of a new socio-technical regime.

Recently, MLP-scholars have specifically explored the possibilities of using the framework to study interrelations of structure and agency in change processes (Bögel et al., 2019). Elaborating the micro-structures inherent in the MLP, Geels (2020) points out that, while the framework has often been applied with a macro-level perspective of socio-technical change, it is not per se a structuralist approach. Having its roots in the Social Construction of Technology (SCOT) framework, it lends itself to studies of the role of individual agency in innovation processes. As Geels (2020) points out, SCOT-approaches tend to “follow the actors” and try to understand how strategic action of social groups, firms, or individuals help to bring about the breakthrough of specific innovations. Yet, as Bögel and Upham (2018) show, in the application of the MLP, agency has often been analyzed with regard to meso-level actors such as firms or organizations, while the role of individuals as consumers or citizens has received less attention in this research tradition (Whitmarsh, 2012; Whittle et al., 2019). Recently, Göpel (2016) has proposed to expand the three levels described by the MLP by adding a dimension of individual level action highlighting how individuals can influence transition processes in multiple ways as they adopt different roles within society. She describes this “mini” level as a realm strongly structured by macro-level cultural paradigms and dominant mindsets [e.g., in the form of dominant norms of consumption such as buying a sport utility vehicle (SUV) or taking overseas holidays], which influence individual level action. Yet, she also attributes the potential to individuals to become aware of and questions these dominant paradigms (ibd.).



Psychological Approaches to Conceptualizing the Role of Individual Agency in Mobility Transition

Alongside integration of individual agency of Göpel (2016) into the MLP, several scholars underlined the importance of a differentiated view of individuals in transition processes (Whitmarsh, 2012). Nielsen et al. (2021) distinguish five roles in which individuals can contribute to societal change: as consumers, as investors or producers, as participants in organizations, as members of communities and as citizens. Psychological research can explain the intra-individual factors and group processes motivating agency associated with these different roles (Upham et al., 2020). Transition research can make use of these psychological theories to get a nuanced understanding of the actor perspective as Upham et al. (2020) have illustrated in their conceptual and empirical work (Bögel and Upham, 2018).

A key question in mobility research, focusing on the individual as a consumer, addresses mode choice. Environmental psychologists have explored the motives for choosing a particular mode of transport and potential barriers to changing it (Hoffmann et al., 2017; Taube et al., 2018). These studies draw on different approaches such as the Theory of Planned Behavior (Ajzen, 1991) describing mode choice mainly as an intentional decision process or conceive mode choice as a habitual behavior, to name only some of the prominent conceptualizations (Hunecke, 2015; Chng et al., 2018). The literature on mode choice will not be described here in further detail (see, e.g., Chng et al., 2018 or Javaid et al., 2020 for an overview), but it is important to note that some critique commonly used behavioral models of not sufficiently mirroring the context in which the individual action is embedded (Shove, 2010). However, in line with Bögel et al. (2019), we argue that there are social-psychological approaches explicitly addressing the influence of social and structural factors and thereby acknowledging the complexity of individual behavior. Through the concept of social norms, one can study the influence of social and structural factors, assuming that power structures, cultural characteristics, and shared mind-sets are manifested in normative beliefs. Social norms are “unspoken rules” (Barth et al., 2016), typically shared within a certain referent group. One can differentiate between descriptive norms, which refer to “what group members commonly do” and injunctive norms, which refer to what is commonly approved and disapproved of a particular group. The impact of social norms in environmental behavior is well documented for, e.g., recycling and water or energy conservation behavior (Cialdini and Goldstein, 2004; Fielding and Louis, 2020). In the context of mobility research focusing on the consumer role, there is evidence for the influence of social norms on, e.g., electric vehicle adoption (Barth et al., 2016) as well as on self-reported travel behavior (Kormos et al., 2015; Bamberg et al., 2020). Whittle et al. (2019) combine these insights from social psychology with sociological approaches into a multi-level perspective, while investigating barriers and drivers of individual adoption of mobility innovations. They highlight how factors such as perceived trust in new technologies as well as social norms, but also infrastructures jointly influence user choices. At the same time, the authors point out that user can play a role as “social actors” who “embody and augment social norms around adoption and domestication of new vehicle technologies and modes” (Whittle et al., 2019, p. 313).

As stated above, social norms as a form of social influence are embedded in our social communities (Sparkman et al., 2020). Theories like the Social Identity Theory (Tajfel and Turner, 1986) help to explain normative influence and norm salience in a particular situation highlighting the importance of “behaviorally relevant ingroups” (Fielding and Louis, 2020). Fritsche et al. (2018) illustrate the significance of social norms in predicting environmental action in their Social Identity Model of Pro-Environmental Action (SIMPEA). Together with other social identity processes like ingroup identification, collective efficacy beliefs, and group-based emotions, ingroup norms and goals influence the appraisal of and the behavioral response to an environmental problem. These norms become salient in specific situations especially through social comparison, be it the comparison to another group, a temporal comparison within the in-group’s behavior or a comparison of one group member to the average group behavior. Psychological mobility research also focuses on the individuals’ roles as citizens or members of communities, e.g., when investigating the acceptability of transport policy measures as well as civic engagement for change (Schade and Schlag, 2003; Gehlert, 2008; Schuitema et al., 2010; Besta et al., 2018). Here too, social norms and a common social identity proved to be important factors in motivating action (Becker et al., 2020). The Social Identity Model of Collective Action (van Zomeren et al., 2008), which was adapted by Rees and Bamberg (2014) to study collective environmental action, focuses on civic engagement in initiatives as an important driver to reach the necessary degree of societal change. In mobility research, social identities refer mostly to mode of transport-related identities, environmental identities, or local identities explaining mode choice as well as acceptance of transport policy measures (Murtagh et al., 2012; Götting and Becker, 2020).

As Social Identity Theory states, individuals are simultaneously part of different social groups, which might lead to conflicting norms and goals of the different referent groups of one individual. McDonald et al. (2014) investigated how individuals react when facing conflicting norms between different social groups and found that this ambiguity can highlight the need for action for individuals (signaling: “In this ambiguous situation, my contribution might actually make a difference”). Whether this motivating effect of normative conflict translates to mode choice, support for relevant traffic policy measures or civic engagement in the context of mobility transitions, still needs to be tested. Normative conflict can not only appear in competing norms between different groups, but also as a discrepancy between a dominant descriptive norm and the injunctive norm. This is particularly common for environmental issues, where the injunctive norm often is the sustainable one competing with a dominant (unsustainable) descriptive one (Sparkman et al., 2020). In a study on local mobility culture, defined as injunctive norms concerning the design of the local transport system, Bamberg et al. (2020) observe conflicting norms in a perceived consensus to support both a multimodal mobility culture as well as perceived consensus to keep privileges of a car oriented mobility culture. As these studies show, social norms are constantly competing as discrepancies between different normative beliefs can occur on multiple levels. As humans constantly seek to reduce ambiguity, the confrontation with conflicting norms opens up opportunities for an individual to choose to act in line with the marginal norm and thereby challenging the status quo. At the same time, normative conflict can also discourage behavior change, as individuals do not have to fear social sanctioning, if there is some disagreement about a certain norm (Fielding and Louis, 2020).

Evidence suggests that social influence is an important factor in both motivating different forms of agency (especially motivating collective action like, e.g., participation in a local mobility initiative) as well as hindering change (e.g., difficulties in challenging the dominant unsustainable norm of frequent car use). Focusing explicitly on how changing normative influence plays out in mobility transition processes seems crucial. Ultimately, investigating social norms allows highlighting interdependencies between individual behavior and social structures.



Strong Structuration Theory as a Bridge Between Individual Agency and Social Structure

Social scientific research on sustainable mobility transitions also has developed a range of approaches to studying the interconnections between individual travel behavior and social structures, e.g., in the concept of “mobility cultures” (Götz et al., 2016) as well as through the lens of mobility biographies (Rau and Manton, 2016). In transition research more broadly, Upham et al. (2015a) have explored theoretical approaches bridging sociological and psychological research perspectives, including via Social Representations Theory as well as Social Identity Theory (Levidow and Upham, 2017). While acknowledging that interdisciplinary integration can come with tensions between underlying disciplinary paradigms, Upham et al. (2015b, 2020) have stressed the fruitfulness of such integration. To highlight that individual agency can also influence social structure in a recursive relationship, Upham et al. (2018) build on structuration theory as developed by Giddens (1986) and elaborated in the form of “Strong Structuration Theory” by Stones (2006) as a bridge between sociological and psychological approaches (see also Upham et al., 2019). Focusing on individuals in their professional roles in institutional contexts, they study the role of individual agency in niche innovation trajectories. Upham et al. (2018) study how psychological factors such as beliefs and attitudes toward niche innovation are shaped by experiences in specific policy environments and how these “internal structures” shape the individuals’ expectations and, ultimately, their actions in regard to the innovation. Following Stones (2006), they conceptualize a dualistic relationship: individual action is conditioned by external social structures such as norms, value systems, and shared social practices. These are seen as the (intended or unintended) result of previous actions. Stones (2006) stresses that external social structures match internal structures in the form of “conjunctural knowledge” and general dispositional structures (“habitus”), which individuals draw on to participate in social practices. By drawing on these structures to guide and enable their actions, individuals are constantly engaged in reproducing these structures, ensuring their stability over space and time.

Importantly, social structures, just like material infrastructures, fulfill a double function of both constraining but also enabling specific paths of action. From a transition perspective, it is important to note that both Stones (2006) and Giddens (1986) stress the potential role of individual actors in bringing about social change. While social structures are powerful in shaping individual actions, humans always have the option of switching from the practical consciousness of everyday life, in which underlying structures are not questioned, to a state of “reflexivity” (Giddens, 1986). In this state, individuals can act in different ways and also challenge social norms or practices (see Archer, 1995). In addition, Stones (2006) stresses that the relation between internal and external structures but also between different elements of internal structures such as normative beliefs, can be marked by substantial tensions. Individuals are constantly challenged to manage a “plurality of concerns” (Stones, 2006, p. 103), which necessitate flexible prioritization. In each situation “choice [e.g., between different norm prioritizations] is possible, even mandatory, because more than one course of action has systemic legitimacy” (Stones, 2006, p. 105). Individuals are thus not conceived as “cultural dopes” who reproduce normative expectations and rules, but as skillful actors who constantly negotiate between conflicting orientations. From the perspective of mobility transitions this concept highlights the constraints to more sustainable travel behavior in the form of dominant descriptive norms, but also points out how already existing tensions between different internal normative orientations might harbor the potential for change. In this way, Strong Structuration Theory highlights that individual level action can contribute to changes in social structures by influencing social norms.

As this section has shown, there is a substantial body of literature, which explores intersections between sociological and psychological perspectives in transition research. In line with that research, we argue that social structures in the form of collectively shared concepts of “normality” strongly condition individual mobility-related behavior and pose substantial barriers against behavior change. At the same time, we argue that individuals have the capacity to challenge social norms and contribute to social change. In this context, we want to highlight an aspect of social norms, which may be of particular importance in the context of beginning change dynamics, namely struggles between conflicting social norms.




CONNECTING CRITICAL SOCIOLOGICAL THEORY AND PSYCHOLOGICAL PERSPECTIVES: STUDYING THE CONTESTATION AND RE-NEGOTIATION OF SOCIAL NORMS


Re-Negotiations of Social Norms of Travel Behavior in the Context of Windows of Opportunity

The analysis above has shown that one intersection between sociological and psychological approaches lies in the concept of social norms, which guide and influence both individual (travel) behavior and civic engagement in transition processes. Building on the differentiation between descriptive and injunctive norms (Kallgren et al., 2000; Barth et al., 2016), we suggest that joint research in the transport sector should focus more explicitly on social norms as conflicting and contested. In the course of transition dynamics, tension can increase between injunctive and descriptive norms as well as between descriptive norms in different social groups or between different spatial settings such as urban and rural settings. For example, recent years have seen shifts toward increased use of alternatives to the car in cities (e.g., descriptive norms relating to cycling and PT-use), while daily travel behavior in suburban communities have remained strongly car-dependent (descriptive norm of monomodal car-use; Nobis, 2019). On the level of political discourse this is expressed in intensifying political debates over the role of the car in local transport policy in many cities (Becker et al., 2020) and increasing tensions with the interests of car-users in the suburbs (Henderson and Gulsrud, 2019).

Such tensions are not unusual. Individuals in modern western societies are constantly confronted with competing norms resulting from different frames or groups of reference (Beck and Beck-Gernsheim, 1994; Stones, 2006; McDonald et al., 2014). This may especially be true for those norms, which are central to sustainability transitions. As the sociological approaches above have shown, ecological behavior is currently not the (dominant) social norm in our society. Brand and Wissen (2018) point to an “imperialistic lifestyle,” which normalizes the consumption of energy intensive products and services such as cars or flying. Gössling (2019) shows how flying is traditionally highly “charged” with symbolic meaning as an expression of high social status. Against this backdrop, ecological behavior, if it goes beyond “low cost” behavior such as recycling, represents a deviation from dominant descriptive norms, while constituting support for a set of competing niche norms. Not buying an SUV can be deviant behavior – if all neighbors own one; not taking a flight to go on holiday can be deviant behavior – if most friends and family members regularly take overseas holidays (Gössling et al., 2020).

Especially when problems such as climate change come to the forefront in public and media discourse, individuals are increasingly confronted with tensions between contradictory norms. This has recently been the case in the transport sector in Germany. The rise of debates around climate change and the need to adapt more sustainable lifestyles (injunctive norms; Hessenschau, 2019), combined with growing levels of cycling and public transport use in some cities (descriptive norms) have strengthened alternative descriptive and injunctive transport-related norms in societal discourse (Bamberg et al., 2020; Dörre et al., 2020). From a sociological perspective, we can conceptualize these systemic dynamics as struggles between dominant norms and alternative niche norms in the context of a socio-technical transition process. As was visible in Germany in 2018/2019 key elements of a “hegemonic discourse” in mobility such as the role of the car in socially dominant concepts of “the good life” were beginning to be debated. Policy measures such as car-free city centers or congestion charges, which used to appear unacceptable for a majority, were suddenly being debated in media discourse and private settings (Andor et al., 2020). In this situation, contradictions between competing norms, such as the descriptive as well as injunctive norms of environmentally conscious lifestyles and unsustainable travel behavior (e.g., taking long-distance flights) became more salient.

From a systemic perspective, this situation can be seen as an example of a window of opportunity for change. Systemic models of socio-technical transitions suggest that the odds to achieve change are dependent on the historical and systemic context, in the form of windows of opportunity, but also positive feedback loops and tipping points (Urry, 2004; Watson, 2012; Ruhrort, 2020). With reference to the extended version of the MLP as proposed by Göpel (2016), we suggest that for individual level agency to effectively support sustainability transition processes may strongly depend on system dynamics. In a window of opportunity, norms and routines of prioritization become destabilized and contested. This effect is often mirrored in political discourse (e.g., parties scrambling to readjust their agenda to what might be changes in public opinion); but also in personal social contexts, e.g., in the interaction with work colleagues, friends, or family members. Some ideas or concepts of normality become open for re-negotiation (Whitmarsh, 2012; Nash et al., 2020).

In a window of opportunity, we argue that individuals in their role as consumers and citizens can contribute to change by engaging in the re-negotiation of social norms, both in their everyday practices as well as in the political realm. Individuals can influence social norms by engaging in a specific behavior, especially when this behavior is visible in social context. Choosing to cycle to work once a week can influence the normative beliefs held by work colleagues regarding cycling and its acceptability as a mode choice for a commute. Choosing to bring the children to school by bike instead of by car, even though this is not the dominant norm, can initiate changes about the perceived normality of this mobility practice. When norm-conflict becomes salient, individuals can contribute to the already ongoing change dynamics by becoming vocal and active, e.g., by performing symbolic acts of consumption, which are shared in private interaction or on social media in the context of organized platforms (e.g., by stating: “I decided I will not fly to go on holiday for the next 3 years”; Gössling et al., 2020).



Conceptualizing the Recursive Relationship Between Social Norms and Agency as a Process of Structuration

Sociologically speaking, in a window of opportunity there is a heightened chance that such actions will have a cumulated effect on changing social norms or opening up pathways for the implementation of decisive policy measures. Gössling et al. (2020) find evidence that social movements, especially Fridays for Future, successfully influenced social norms regarding flying, re-defining air travel as a morally problematic social practice. While their study focuses on the role of social movements in shifting social norms, other recent examples also show how individuals as consumers can participate in reinforcing and stabilizing such ongoing shifts. For example, in 2019 thousands of individual scientists joined an international initiative by signing a public pledge to renounce air travel on academic trips below 1,000 km (Nietfeld, 2019). This type of symbolic action can help to de-legitimize a dominant social practice and re-negotiate the underlying social norms through their own behavior change (Gössling et al., 2020). It can be seen as an example of how individuals can choose to forego the reproduction of descriptive norms (flying) and thus can contribute to changing these norms themselves. Beyond air travel, similar tapes of symbolic action could be possible in the realm of every-day mobility: e.g., when car-users decide to cycle to work at least once a week even though this practice is deemed unusual among colleagues or neighbors; or when a resident in suburban community decides to express dissent about car-related norms (e.g., by stating “My child struggles navigating his way to school, when there are so many parents parking their cars in front of the school entrance”) in a conversation among neighbors.

On a theoretical level, this opportunity for re-negotiation of norms can be understood as an element of a cycle of structuration. Following Upham et al. (2018, 2020), Strong Structuration Theory can explain the reproduction of social structures through individual action, while also pointing out the often contradictory nature of social norms and highlighting opportunities for change (Stones, 2006). Concerning beginning change dynamics in the mobility sector, we suggest to focus on the temporal dynamics of contradictory norms: individuals are regularly confronted with multiple norms and need to take decisions (reflexively or unconsciously) to prioritize some norms and expectations over others (Stones ibd.). The more ambiguous the normative context becomes, the more individuals may become aware of multiple courses of “normal” or “legitimate” action. Following the cycle of structuration conceptualized by Strong Structuration Theory also highlights the (intended or unintended) outcomes of the courses of action chosen by agents. Individual deviance from dominant norms can interrupt the reproduction of “normal” practices and can thereby initiate changes in social norms (see Figure 1). In the language of Strong Structuration Theory, individuals can decide to act in line with alternative norms.
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FIGURE 1. Individual agency in the context of multi-level system dynamics (based on Göpel, 2016 and Geels et al., 2018).


The examples mentioned above illustrate how individual behavior change can influence social norms. The main contribution individuals can make thus might not be in its direct effects (e.g., CO2-emissions reduced) but in its indirect effect on changing descriptive norms (Whitmarsh, 2012). As we will illustrate in section “Studying contested norms and processes of re-negotiation: Open questions for empirical research,” to better understand the concrete processes of re-negotiation in the mobility sector psychological and sociological research could be integrated in the form of local case studies. Sociology can study different practices and varying contexts (i.e., social media, private conversations, symbolic acts of consumption etc.) of re-negotiation (Gössling et al., 2020). Psychology can study the determinants for individuals’ willingness to deviate from unsustainable norms as well as the individual perception of norms and their situational salience.



Studying Individual Agency in the Collective Re-Negotiation of Social Norms

Even though individual behavior change in this way can make an important contribution by influencing social norms, it is important to note that this type of change alone will probably not suffice to bring about the level of systemic change needed. As stated earlier, for substantial changes in the mobility system, far reaching regulatory and institutional changes are also required. As Ruhrort (2020) argues, large-scale change of travel patterns can only become possible if infrastructures are re-designed to suit the needs of active travel modes, the regulatory framework is changed to roll back the privileges afforded to private cars and pricing modalities reflect external costs of different modes. Importantly, this means that sustainability transitions are not necessarily a win-win-process, but will raise the key political questions of “who gets what, when, and how” (Lasswell, 1936). “Pull measures,” which make transport alternatives more attractive will have to be accompanied by “push measures,” which are aimed at reducing the attractiveness of cars and other resource intensive travel modes (Ruhrort, 2019). When transport policy measures go beyond “win-win”-approaches formerly dominant injunctive norms guiding transport policy become acutely challenged (Bamberg et al., 2020).

On this level, individuals can support and initiate these change processes in their role as citizens (Whitmarsh, 2012; Nielsen et al., 2021). Policy discourse over “push measures” can be seen as a collective form of re-negotiation of what is to be considered normal in the realm of mobility in public space. In this context, individual citizens are confronted with competing sets of norms, either gradually or suddenly. As mentioned above, Bamberg et al. (2020) found substantial ambiguity in how study participants perceived the injunctive norms regarding prioritization of car mobility vs. multimodal mobility in local transport policy. This can be seen as an indication of beginning change dynamics, which could open windows of opportunity for substantial changes. Individuals have a chance to “tip the balance” toward change by actively or discursively supporting policy measures, which challenge the status quo (Ruhrort, 2019). With regard to air travel, Gössling et al. (2020) make this connection by studying not only individuals’ willingness to refrain from flying, but also their willingness to accept, or demand, policy measures, which help to reduce air travel on a larger scale. Becker et al. (2020) have highlighted the role of norms in political negotiation over transport policy “push measures” regarding the distribution of public space. They study a local NGO successfully building public support for a referendum for cycling infrastructure. The authors describe how the initiative countered the normative status quo by changing “normative associations”: by representing cycling as normal and as equally important to car travel, the initiative did not address a narrow social identity of “committed cyclists,” but instead appealed to a more inclusive social identity. According to the authors, this strategy helped to elicit support from a broader public. As with other processes of re-negotiation of social norms, the effectiveness of changes will be strongly context-dependent. Nevertheless, collective re-negotiations like discussions about the use of public space and the elaboration of new traffic policies represent an important way how individuals can make use of their role as citizens to impact the mobility transition.



Studying Contested Norms and Processes of Re-Negotiation: Open Questions for Empirical Research

An open question regards the empirical study of the role of contested norms in enabling individual engagement in change processes. A fruitful arena for interdisciplinary research could be found in local case studies of mobility discourses and policies. As suggested by Upham et al. (2020), a sequence of disciplinary studies could trace the interactions between system dynamics and individual level action in a local context. To study how dynamics of re-negotiations of social norms play out in a local context, we suggest focusing on spaces where conflicting social norms can be expected to “clash.” Building on previous work (Bamberg et al., 2020), we propose to shift the focus to conflicting norms in a specific type of spatial setting, namely local communities at the intersection between urban and suburban spaces. Especially urban centers in Germany have seen shifts in modal shares as well as mobility related discourses, which have been identified as the emergence of a distinctive urban “mobility culture” (Ruhrort, 2019; Bamberg et al., 2020). In this context, it can be assumed that suburban communities, which surround the city increasingly become the locus of competing normative orientations regarding travel behavior and policy. While, we expect that in these communities, descriptive norms regarding car driving will be stronger than in the city, these communities will also be exposed to competing norms originating in the regional urban center regarding the use of other transport modes and transport policy programs. With many people commuting, individuals are exposed to different social groups potentially sharing different sets of mobility-related norms.

In local case studies, sociological analysis of system dynamics can re-construct the locally specific discourses relating to dominant and niche mobility practices and transport policy measures. Qualitative interviews could identify specific local issues in which competing mobility related concepts of “normal” practice may be “clashing”: examples could be the local “school run” and whether or not it is deemed normal to bring children to school in cars or on a bike. In this context, local examples of re-negotiations of mobility related norms could be reconstructed (e.g., if neighbors are debating over SUVs and their contribution to climate change or over the possibility to cycle to work). Psychological approaches could study how competing descriptive norms are perceived by individuals in this community and how they influence individual willingness to support (or reject) niche norms through behavior change. Following McDonald et al. (2014), a case study could measure tensions between conflicting norms as perceived by individuals. An example would be to study to which extent individuals in a suburban community perceive the dominant descriptive norm of car ownership and driving (or, more specifically, owning and driving resource intensive cars such as SUVs) as increasingly contested: do they perceive that competing descriptive norms (such as using less resource-intensive forms of mobility such as cycling) are gaining in relevance? How does the affiliation to different social groups (e.g., neighbors in the suburban community vs. work colleagues living in the city) and the potentially conflicting norms between them influence individual mobility-related decisions, e.g., the readiness to take the children to school by bike even if this is not the locally dominant norm? To encompass the political dimension of mobility transitions, the analysis should also study the support for relevant (local) transport policy measures: how are discourses over conflicting injunctive norms, e.g., regarding the redesign of street spaces, perceived by individuals in a given local or social context? How do these perceptions influence the willingness to support or accept policy measures, which aim at reducing currently dominant unsustainable travel patterns? In combining both disciplinary approaches, local case studies could show how individual motivation to participate in re-negotiation of mobility-related (local) norms through mode choice changes or political engagement may be influenced by societal discourses and practices, which de-stabilize dominant norms. Even if such multi-disciplinary research design may entail tensions between underlying disciplinary paradigms (Upham et al., 2015b), we suggest it can be fruitful to better understand interactions between different societal levels in mobility transitions.




CONCLUSION

In this article, we presented intersections between sociological and psychological research, which could help to differentiate the role of individual agency in mobility transitions. The role of social norms is proposed as an integrative concept to study the interplay between structure and agency in mobility transitions. The socio-psychological approaches highlighted here have the potential to shed light on barriers to sustainable travel behavior but also on the ways in which individuals can contribute to social change in the direction of sustainability. We also highlighted that the efficacy of such individual engagement to trigger large-scale change may depend on dynamics on the system level: individual agency can play a key role especially when a window of opportunity opens up and social norms become increasingly contentious. In these situations, “social norms can spark collective action and move the needle on policy” (Hackel and Sparkman, 2018). Ultimately, socio-technical change can be stabilized if political actors and social movements can seize the opportunity to institutionalize alternative social norms by making lasting changes in mobility infrastructures and regulations.

We propose that future research should study the role of social norms in overarching models of socio-technical change more systematically. Social norms have been an element of MLP-models from the start (Geels et al., 2018), but their role has not always been at the forefront of MLP-analyses. As was shown in section “Structural barriers to individual behavior change: Contributions from critical sociological perspectives,” we propose to conceptualize social norms as conflicting and contested. In the language of the MLP, this translates into tensions between dominant sets of norms on the regime level and alternatives sets of norms, especially ecological norms, on the niche level. On the landscape level, we can identify sets of norms of a more general character, which change slowly and are not necessarily directly linked to the field of mobility (Göpel, 2016). Reformulating our analysis in the language of the MLP, we can now see that individuals, with their own behavior, have the opportunity to engage in struggles between competing social norms on the regime and niche level. Future research should explore if and how individuals can also challenge the overarching discursive paradigms, which form the normative “landscape” level of socio-technical transitions.

Beyond the academic interest, we see implications of our proposed perspective in supporting different social actors in initiating sustainability transitions. Individuals could learn to see themselves as “carriers” of social norms and practices, which they actively reproduce, but can also challenge. This understanding can encourage individuals (and potentially increase self-efficacy beliefs) to actively engage in challenging and re-negotiating social norms in their own social context. The perspective developed here may encourage individuals to look out for signs of accelerating social dynamics (e.g., in media discourse), which could become windows of opportunity for systemic change. Motivation to participate in changing social norms may be higher when individuals see themselves as effectively “pushing” a change process, which is already ongoing (Sparkman et al., 2020). At the moment, individuals in Western societies will often not be aware of these notions, a fact which can be seen as an effect of the dominance of individualistic paradigms described by Göpel (2016). Challenging these paradigms could have significant potential for triggering individual motivations to contribute to change. Ideally, socio-psychological models describing the role of the individual in sustainability transitions will become a staple in political and media discourses on climate change and mitigation strategies. There are encouraging examples of how interdisciplinary research can illustrate the role of the individual in sustainability transitions in a comprehensible way, acknowledging the interplay between individual agency and societal structures (Capstick et al., 2020). Following up on this, socio-psychological approaches could help to challenge the dominance of overly individualistic paradigms, which are in themselves a substantial barrier to social-ecological transition dynamics in the transport sector.

The article focused on the role of social norms as a concept integrating sociological and psychological approaches in mobility transitions research. One limitation of this article is that we do not spell out the empirical applications in detail, leaving this work as a task for future research. Also, our proposed research agenda strongly focuses on potential ways in which individuals can make a difference for societal and political change. Further research needs to address how these alternative sustainable “normalities” need to be supported and stabilized by changes to the institutional setting. Focusing on social norms presents an opportunity to overcome the structure-agency dualism by highlighting how individual behavior and social structure are deeply intertwined.
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PSYCHOLOGY'S PLACE IN SOCIO-TECHNICAL TRANSITION RESEARCH

“By embedding humans into systemic models […] we can see that even when we are talking about global transformations, the source of intentional change is human thinking, feeling, and acting. Socio-ecological-technological systems are created, ordered, and stabilized through human decision-making and (often) conscious creation of regime structures.”—Göpel (2016, p. 50/51)

It sounds self-evident when Göpel explains how deeply ingrained humans are in transition processes. However, when working on a virtual lecture series called Psychologie des sozial-ökologischen Wandels (The Psychology of Socio-Ecological Change)1 we felt challenged when attempting to connect all parts into a consistent narrative on the connections of psychology and a socio-ecological transformation (i.e., the deep transformation of society aiming for de-carbonization and socio-ecological justice, WBGU, 2011). With this challenge came ideas about transformation-oriented psychology that we feel inspired to share.

Previous research acknowledged that cultural worldviews and mindsets are essential for transformations (Meadows, 1999). The status quo and associated tangible structural outcomes are a result of human relationships and agency over time (Elias, 1982). Psychology as the study of human perception and behavior can contribute to transition research by investigating the processes underlying human agency. Nevertheless, psychological perspectives are rarely explicitly integrated into socio-technical transition research (Bögel and Upham, 2018). There have been pleas to clarify the role of individual-level processes in transitions (see Cattaneo et al., 2014; Bögel and Upham, 2018; Upham et al., 2020; Becker et al., 2021) and we personally experience a certain openness within psychology to do so. Kazdin (2009) even ascribes a crucial role to psychology in connecting different research areas. So why have those appeals only rarely been put into practice?

Environmental psychology historically focused on intra-individual factors (e.g., attitudes, control beliefs) and used them to explain pro-environmental behavior. As a result, it has been criticized for making somewhat mechanistic and reductionist assumptions, treating psychological constructs as isolated factors (see Dijk et al., 2016), and neglecting that contextual factors like larger-scale social structures and ecological processes influence behavioral outcomes (see Steg and Vlek, 2009). There are undeniable ontological and epistemological differences between psychological and transition science. Moreover, transformations are challenging to capture using psychological methods, and disciplinary research often earns more (career) credits than interdisciplinary research. Nonetheless, we believe that psychological perspectives are crucial for transformations but that transition researchers will only integrate psychological perspectives if they consider processes and outcomes relevant for understanding transformations. Placing one's own research into transition-oriented approaches may be a challenging first step due to the difficulties inherent in interdisciplinary work, given the context-specificity of both the research object and transition research itself, and because it remains unclear how to do so in a meaningful way. Nevertheless, we present an attempt to make psychological perspectives more impactful through theoretical integration, using two psychological theories and an exemplifying transition-model (see current debate by Nielsen et al., 2021 and Van Valkengoed et al., 2021).


A Multilevel Approach to Transformations

There are several systemic models explaining socio-technical transitions, like the Multilevel Perspective (MLP, Geels and Schot, 2007, 2010) or the Multiphase Concept (Mersmann et al., 2014). One currently predominant model is the MLP (Geels and Schot, 2010). It looks at how socio-technical societal subsystems interact in transformation-processes across time and space: The landscape (macro-level; e.g., megatrends like climate change, the market system, hegemonic paradigms2), regimes (meso-level; e.g., policy, technology, science), and niches (micro-level). Higher levels—institutionalized, inertial, and historically rooted—are impactful but slow and difficult to change. Regimes are stabilized through path-dependencies like institutionalization or social-psychological infrastructures (e.g., norms, shared beliefs, see Welzer, 2011). They hamper individuals to imagine alternatives, lock the status quo, and prevent rapid change. Change occurs most readily in niches that provide safeguarded spaces to test radical socio-technical innovations. When regimes are destabilized, for instance because of landscape-level pressures like climate change, windows of opportunity open, and niche-innovations can establish themselves in regimes. While the MLP is useful for understanding socio-technical innovations, it is difficult to pinpoint human agency in it (see Geels, 2011 for a discussion; see Winner, 1986 for a fundamental critique of a technology-focus as lever of change).

Göpel (2016) explicitly acknowledges individuals and hegemonic paradigms in transformations by adding two layers: The mini-level contains individuals making up institutions. The meta-level represents the “hegemonic paradigm and common sense framework that serves as a reference for individual strategies and narratives” of change (p. 47). Both levels interact: The mini-level influences the meta-level because every individual contributes to changing and shaping the future paradigm and thereby reality. The meta-level is deeply embedded in the meso-, micro-, and mini-levels and mediates between them. For instance, it affects how individuals in specific regimes think (cognitive lock-ins, see Welzer, 2011).




THEORETICAL INTEGRATION OF PSYCHOLOGICAL CONSTRUCTS INTO GÖPEL'S MLP

Interactions between the mini- and meta-levels are “the glue that holds societies together” (Göpel, 2016, p. 47) and can be promising research topics of a transformation-oriented psychology. Here, we exemplify with two psychological theories, namely Self-Determination Theory and Self-Efficacy Theory, how psychological perspectives could be embedded in Göpel's MLP (Göpel, 2016). Figure 1 depicts these thoughts.


[image: Figure 1]
FIGURE 1. Göpel's extended MLP. Arrows represent interactions between levels. In rounded rectangles, we exemplarily embed basic premises of Self-Determination Theory and concepts related to Self-Efficacy Theory (graphic adapted from Göpel, 2016, p. 47). The meta and meso-level set structural boundaries to individual need satisfaction and agency, and affect psychological perceptions such as beliefs about need satisfaction, collective efficacy, outcome expectancy, and behavioral self-efficacy. Psychological outcomes such as individual need satisfaction feed back into higher levels, for instance via voting, protesting, political involvement or volunteering (in niches). Collective need-satisfaction and actual collective and motivation arising from efficacy beliefs agency might be located at the meso-level. Collective beliefs about need-satisfaction and agency at the meta-level iteratively wield their influence on lower levels, such as individuals, their perceptions, and behavioral outcomes.



Self-Determination Theory

Self-Determination Theory (Deci and Ryan, 2000; Ryan and Deci, 2017) is a humanistic, organismic-dialectical theory of human motivation. It proposes the universal, innate, basic psychological needs for autonomy (agency), competence (efficacy), and relatedness (belonging) as pre-requisites for healthy human functioning and self-sustaining, autonomous motivation. If these needs are frustrated rather than satisfied, humans become defensive, have difficulty integrating threatening information, and struggle to cope with challenges in proactive, healthy ways. Given that actors at all societal levels perceive the climate crisis and its subsequent implications for societal transformation as threatening and challenging, understanding basic psychological need satisfaction is critical (see Wullenkord, 2020).

Being a dialectical theory, Self-Determination Theory goes beyond the traditional individualistic approach of cognitive psychology and thereby fits well into transition-oriented ways of thinking. It proposes that need satisfaction is a function of the social context: Social contexts mediate in how far individuals or groups (e.g., activists in grassroots movements) can satisfy their needs. This, in turn, affects how individuals shape those contexts to be need-satisfying. For instance, the meso-level may set actual constraints in how far people can meet their needs (e.g., laws promoting social inequality may thwart need satisfaction), while the meta-level may influence how people perceive their needs to be met (e.g., narratives around growth-orientation represent need-frustrating, extrinsic values). Individual need satisfaction influences how individuals shape their proximate contexts, indirectly shaping niches and regimes, and contributing to the predominant way of understanding the world (meta-level).



Self-Efficacy Theory

Bandura's Self-Efficacy Theory (1997) arose as a critique of Skinner's (1971) behaviorism, assuming that humans are agentic beings that have the power to shape their surroundings (see Bandura, 2019 for a summary). Thus, Self-Efficacy Theory might be a suitable framework to investigate transformations in which individuals are not only the outcome of higher-level influences but actively create those settings as political agents. Self-efficacy is the belief that one is able to perform a specific behavior to produce certain outcomes (Bandura, 1997). Previous research has mainly considered behavioral self-efficacy (i.e., the belief that one can perform certain behaviors, Bandura, 2006a), in contrast to outcome expectancy (i.e., the belief that an action produces certain outcomes, Bandura, 1997). Perceived collective efficacy (i.e., the belief that a group agent can produce certain outcomes, Bandura, 1997) seems particularly important for collective change.

Self-efficacy affects people's aspirations, accomplishments, well-being, and perseverance in goal-pursuit in the face of difficulties (Bandura, 2006b, 2019). We hypothesize that behavioral self-efficacy evolves mostly from direct feedback and experiences made on the meso- and micro-level (e.g., regime lock-ins), while outcome expectancies and collective efficacy regarding societal transformations might be more strongly mediated by meta-level influences like success stories and visions as indirect social feedback (e.g., cognitive lock-ins). Even though Self-Efficacy Theory is primarily an individual-focused social cognitive theory, it may provide a basis for investigating actual (not only perceived) collective agency (see Empowerment Theory, Cattaneo and Chapman, 2010).




DISCUSSION

Based on the above considerations, we suggest how environmental psychology research could become more transition-oriented and exemplify how we may change our own research practices to contribute to socio-technical transition research. When we provide examples, we mainly focus on the university regime, even though a vast array of research topics is possible.

We need to develop and consider transformation-oriented concepts and connect them with psychological constructs and processes. To this end, we need to engage in the discourse on transition studies, set transformation-oriented research agendas that bridge systemic and individual perspectives, and phrase research questions accordingly. In the context of needs, one may ask “How do student initiatives as exemplary niches satisfy needs and thus foster autonomous motivation for long-term engagement, constantly recreating themselves to meet the needs of their members?” Further, “What influence does students' collective efficacy have on environmental intentions?” (Hamann and Reese, 2020, study 1) could become “What influence does students' collective efficacy have on a transformation of the university regime and how does the university regime in turn influence students' collective efficacy?”

We need to acknowledge real-life contexts as cause and consequence of individual behavior. To do so, we need to fit our theories to the contexts in which we use them. Even though criticized as reductionist and mechanistic (see Bögel and Upham, 2018), the Theory of Planned Behavior (Ajzen, 1991) is useful in contexts in which mindful decisions are possible. Yet in most contexts, theories bridging different levels might be more appropriate (e.g., value- and identity-oriented, dialectical theories, see Bamberg, 2018, Schulte et al., 2020). To acknowledge real-life contexts, we could focus on regime- or niche-specific research questions, include more long-term perspectives, and draw on data sets that are representative for specific contexts (see Brick, 2021 for a collection of openly available, large-scale datasets). Moreover, we might apply methods from other disciplines to get a better picture of contexts. For example, to investigate students' collective efficacy in the university regime, we could examine university polls and university visions (meta-level) and collect data on university size and infrastructure (meso-level, e.g., complementing quantitative data collection with interviews). We would then not only examine individual behavioral outcomes but actual political change, changes in university narratives, participation processes, and the effectiveness of student actions.

We need to focus more on niches. Even though pioneer activity plays a crucial role in many transition models (e.g., Geels, 2011), it is largely underemphasized in environmental psychology. We need a discussion about niche groups, niche practices, and their respective influence (see Becker et al., 2021). For example, one may consider students' need satisfaction when participating in niches that aim to transform the university regime (e.g., install a green-office) and investigate psychological processes underlying long-term engagement.

We need to view individuals as political agents. Transition research has thus far mostly focused on technology acceptance and individuals as users or consumers (see Bögel and Upham, 2018; Köhler et al., 2019). By investigating individuals and groups as political agents, psychology could offer new perspectives to transition research with individual and collective levers of change. For example, studies could focus on university students as voters of a student parliament and active contributors to decisions relevant to what the cafeteria offers, instead of as mere consumers of (non)sustainable cafeteria products.

We need to have a disciplinary discourse about the interdisciplinary position of environmental psychology. The increasing amount of collaborative research teams (Kazdin, 2009) is a promising development and needs to be expanded (see Gifford, 2014). This development makes it even more important to discuss environmental psychology's place in research on socio-ecological transformation and necessary skills and resources connected to it at conferences, within research teams, or in theoretical articles (see Clayton et al., 2016).

We need to set a transformation-oriented research agenda. Large socio-ecological transformations could incorporate many new social practices (e.g., citizen participation, work time reduction, unconditional basic income). We might contribute to co-creating such protected spaces for niche practices in order to investigate them. For instance, we could set up living labs to explore how to deal with conflicting sustainability goals of various stakeholders (see Köhler et al., 2019).

We need to constantly rediscover our own curiosity about real-world processes. Finally, we propose to regularly question our own research in light of multidisciplinary theoretical and practical relevance, for instance by employing different, perhaps self-reflective methodological approaches.


Conclusion

In this opinion piece, we exemplified why and how to integrate our disciplinary perspective into the broader discourse on transitions, and discussed implications for environmental psychology research. Of course, our own view is limited and subject to discussion. We hope to stimulate such discussion and encourage readers to reflect on their own research practices—with the overarching goal of understanding and promoting a socio-ecological transformation.
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INTRODUCTION

In their opinion article, Wullenkord and Hamann (2021) propose research avenues for increasing psychology's relevance for and impact in transformation research. One of their suggestions is to integrate constructs of psychological agency theories into an extended version (Göpel, 2016) of the multi-level perspective (MLP; Geels and Schot, 2007). My opinion is that this approach can give psychology some general guidance, for example, as to whether existing agency research sufficiently considers different structural levels that characterize socio-technical transitions. One likely insight will be that psychology needs to pay more attention to group-level constructs and concepts at the intersection of psychology and sociology [as suggested by Upham et al. (2020); Ruhrort and Allert (2021), albeit unrelated to MLP]. Efforts to explore the role of social (Schulte et al., 2020) or global identity (Loy et al., 2021) for individual and collective pro-environmental behaviors are examples of steps toward closing this research gap. However, I also think that the proposed theory integration has limitations that deserve mentioning:

• One limitation concerns the advancement of MLP through auxiliary theories. While Geels (2011) points out the potential value of including insights on agency into MLP, he also stresses that open, heuristic frameworks are better suited for studying multi-dimensional topics—like socio-technical transitions—than rigorous, mathematical explanatory models. Psychological agency theories that link behavior causally to specific underling factors may, thus, be incompatible with MLP.

• Another limitation concerns the scope of agency perspectives for application in transformation research. Wullenkord and Hamann (2021) emphasize that psychology needs to pay more attention to processes and events in system transformations to increase its practical value for transformation research. I agree but think that their approach to contemplate psychological agency perspectives within a general explanatory framework like MLP risks ignoring system characteristics essential to understanding agency in transformations, many of which likely depend on the domain and context in which a transformation takes place. Ignoring these characteristics may lead to premature conclusions about the relevance of psychological constructs.

More comprehensive insights for psychological contributions can evolve from analyses of specific systems and transformations that consider the contextual embeddedness of actors and behaviors. These analyses are essential elements of inter- and transdisciplinary transformation research initiatives and may be guided by MLP. For psychology to become more transformation-oriented, psychologists need to actively engage in these initiatives and help advance solutions toward their common practices and challenges.

Below, I will give a brief overview of different strands of transformation research. I will then provide examples of how psychology can support these research strands through agency-related concepts and research. I, thereby, hope to complement Wullenkord and Hamann's 2021 and other (e.g., Upham et al., 2020; Bruhn, 2021) recent contributions on the relevance of psychology for transformation research.



STRANDS OF TRANSFORMATION RESEARCH

Transformation research can be broadly distinguished by the mode in which research is conducted: problem-oriented, descriptive-analytical vs. solution-oriented, transformative (Wittmayer and Hölscher, 2017). The former mode investigates the complexity and dynamics of systems (e.g., socio-ecological or socio-technical) underlying sustainability-related challenges, by integrating perspectives of different scientific disciplines. The latter mode builds upon and goes beyond problem description and analysis. It strives to develop, test, and implement practical solutions to sustainability-related challenges in collaborative fashion by integrating insights from different scientific disciplines and expertise of societal actors (Wiek et al., 2012). During this process, solution options are evaluated on impact indicators, like carbon emission estimates from life cycle analyses, and only pursued, if they promise significant improvements in the targeted system. Another way to distinguish transformation research is with regard to the system under investigation. For example, sustainability science focusses on socio-ecological and transition research on socio-technical or socio-economic systems (Wittmayer and Hölscher, 2017), with each line of research using different analytic frameworks.

One such framework, rooted in transition research, is MLP. Geels (2011) refers to MLP as a “heuristic device” to help analysts derive conclusions about events and dynamic patterns in transitions by pointing them to relevant questions and problems about the system under investigation. Among these questions and problems are such relating to the identification of transition-relevant actors, behaviors, and their influencing factors.



HOW TRANSFORMATION RESEARCH INITIATIVES CAN BENEFIT FROM PSYCHOLOGICAL AGENCY CONCEPTS

Problem-oriented, descriptive analytical initiatives may ask what contextual and psychological factors underlie agency in an “unsustainable” socio-technological system, such as electricity or transport in a confined geographical region. These systems and their transitions are influenced by multiple individual and group actors (e.g., consumers, policymakers, companies), with potentially distinct constellations of interests, beliefs, or strategies, and involve various types of agency (Köhler et al., 2019), likely unique to specific systems. Furthermore, transformation-relevant behaviors are embedded in institutions (i.e., formal and informal rules), spatial arrangements (e.g., infrastructure, urban design characteristics), and cultural contexts (Di Giulio et al., 2014). For example, people's choice of transportation may be affected by formal parking space regulations in their neighborhoods or at their workplaces, while informal rules could, e.g., develop from conversations about mobility and livable urban spaces taking place in local citizen networks. Transport decisions may also depend on how much public space is attributed to different transport modes or how residential, commercial, and recreational areas are spatially organized in communities and the resulting distances that people need to travel in everyday life. While spatial organization of public spaces may be culture specific, cultural influences could, e.g., also stem from status connotations of different transport modes. To shed light on these various aspects, analyses of the system at hand are warranted before psychological constructs can be meaningfully selected for the study of agency. System analyses can be guided by MLP (see, e.g., Nykvist and Whitmarsh, 2008) and should provide sufficient detail on the contextual embeddedness of the relevant actors and behaviors, to inform assumptions about which psychological constructs need be considered. If contextual and psychological factors are integrated into explanatory behavior models and put to empirical test, insights from these studies can inform more comprehensive descriptions of the respective system and prospects of how it may be transformed.

Solution-oriented, transformative initiatives may strive to facilitate niche innovations in a concrete socio-technical system and involve analyses (e.g., guided by MLP) of the context and actors relevant to collaborative development and implementation of the innovations. Collaboration can be conducted at varying degrees of distance, with more proximate approaches building upon bidirectional consulting and learning between researchers and societal actors (Lang and Wiek, 2021). Researchers in such transdisciplinary initiatives will face challenges like actively engaging societal actors with relevant expertise and influence—but different roles (e.g., representatives of companies, municipal administration, citizens' initiatives), professional backgrounds, and motivations—for collaboration in niches. In later transition stages, researchers may need to build ownership and intent among implementers and potential adopters of the niche innovations. Psychological agency concepts and research can inform these efforts, for example, with insights on how to strengthen individual and group-level determinants of niche-actor engagement (Hamann et al., 2021) or adoption of niche-innovation among users in the regime (Keller et al., 2021). Such psychological contributions can draw from and feed back into descriptive-analytical transformation research.



DISCUSSION

To increase its relevance for and impact in transformation research, psychology needs to embrace the complexity and context embeddedness of agency in system transitions. Another recent initiative concerned with impact orientation in environmental psychology has stressed that contextual factors are particularly important for explaining high-impact behaviors, probably more so than the attitude(like) constructs covered by prevailing psychological agency theories (Lange et al., 2021; Nielsen et al., 2021). The authors, consequently, argue for explanatory approaches to studying high impact behaviors and inductive development of agency theories.

My suggestions for investigating agency in system transformations share commonalities with this approach. In summary, I recommend that psychologists build upon system analyses when they explore which factors affect relevant actors and behaviors. This will facilitate the development of explanatory models for high impact behaviors—from a transformation research viewpoint—that integrate contextual and psychological factors. Initially, these models will be geared toward specific cases (i.e., actors, behaviors, systems, transformations). Through comparisons across specific cases, more general insights on agency in system transformations could evolve that may be better suited for integration into heuristic frameworks, like MLP, than current psychological agency theories.
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Self-, collective, and participative efficacy are strong predictors of sustainability action. Yet, few studies have investigated the dynamics and variability of efficacy beliefs. In this transdisciplinary study, we tested such factors in the context of a peer-to-peer coaching program for sustainability volunteers, embedded in a structured-educational context. Over weekends, 2 qualified coaches trained 36 German bottom-up, student-led sustainability initiatives. These coaches instructed students in team building, envisioning, project planning, and on-campus sustainability practice. While 317 participants completed our pre-questionnaire, N = 165 completed both the pre- and post-questionnaire. As hypothesized, after having participated in the coaching weekend, action skills, collaboration skills, group identification, and self-, collective, and participative efficacy all increased. The latter of these increased, to our knowledge, for the first time in environmental psychology research. Group identification and having a vision emerged as important efficacy predictors, and participative efficacy beliefs in turn predicted volunteering. Moreover, we took initial steps in investigating the interaction of psychological and structural factors from a multilevel perspective. Our analyses revealed that efficacy beliefs on the individual level were higher when the university had a green office and when the student initiative was at a small university. We conclude by proposing an empowerment model for sustainability volunteers and by discussing the practical implications of our findings.

Keywords: efficacy beliefs, sustainability volunteering, sustainability behavior, group identification, coaching program, university, student initiatives, multilevel perspective


INTRODUCTION

“We already have all the facts and solutions. All we have to do is to wake up and change.” (Greta Thunberg, TED, 2018) (Thunberg, 2018).

Sustainability movements, such as Fridays for Future, are on the rise, with continuous protests in more than 100 countries (BBC, 2019, 2020). The spotlights of such bottom-up initiatives tend to be focused on those select individuals who initiate and inspire others to join movements, while overlooking underlying structures and supporting people (e.g., the Fridays for Future organizers, or groups already pioneering sustainable forms of living). Yet, they too form an integral part of sustainability transitions.

According to Geels and Schot (2007), such sustainability transitions require change on multiple levels: socio-technical landscapes (e.g., long-term value patterns or demographic trends), socio-technical regimes (e.g., infrastructures or lifestyles), and niches (e.g., small networks producing radical innovations). From this multilevel perspective, socio-ecological transitions take place if niche alternatives are tested by pioneers and prepared to be embedded in, or even replace, socio-technical regimes. As such, we set out to examine the case of German bottom-up, student-led sustainability initiatives (niches) that were coached by netzwerk n, a non-profit organization that promotes sustainability throughout the education practices, operations, research, and governance of higher education institutions (university regime) (netzwerk n e.V., n.d.). In this transdisciplinary research project, we developed research questions and design conjointly with netzwerk n (see Lang et al., 2012). Results were later discussed at application-oriented conferences, and with members of netzwerk n, thus contributing to advancing the coaching program and transforming practices in sustainability initiatives in the future. From a scientific point of view, we were especially interested in explaining sustainability behavior at the individual and group level from a psychological perspective.

Specifically, we draw on recent models of collective action to examine the roles of self-, collective, and participative efficacy beliefs in the process of psychological and actual empowerment. To this end, we raise three main questions: Does a coaching program have the potential to empower its participants? Do group identification, collaboration skills, action skills, and envisioning a sustainable future enhance perceived efficacy? Do efficacy beliefs play a relevant part in activist motivation and activity? Throughout our study, we use Geels and Schot's (2007) multilevel perspective as a base for embedding our psychological perspective into the broader context of the socio-technical regimes and landscapes of universities. As most sustainability initiatives in our sample focus on the environmental dimension of sustainability, our literature review summarizes research on environmental activist, and pro-environmental behaviors.


The Case of Environmental Activists

Representative studies suggest that the proportion of the German population volunteering for environmental and nature protection increased from 4 to 6% between 2006 and 2008 to 8–9% between 2010 and 2016 [Bundesministerium für Umwelt, Naturschutz, und nukleare Sicherheit [BMU] and Umweltbundesamt [UBA], 2015, 2017]. In 2014, 48% of all non-activists reported they could imagine actively engaging in environmental protection in the future. This potential for sustainability activism requires an understanding of the conditions for effective, satisfactory, and long-lasting active engagement in niches—a behavior rarely studied in psychological research (see Curtin and McGarty, 2016). In line with Curtin and McGarty (2016), we define activists as “people who actively work for social or political causes and especially those who work to encourage other people to support those causes” (p. 228). Intentionally, this definition includes both protesters who might put pressure on the socio-technical landscape, but also volunteers who sustain the organizational structures of social and ecological niches. As reflected in our study, university students are often presented as and targeted to be pioneers in socio-ecological transitions (UNESCO Global Action Programme ESD, n.d.). A major theme and driving force in an environmental activist's life is the feeling of efficacy (Martinez and McMullin, 2004; Almers, 2013). By focusing on psychological efficacy beliefs in a broader context of agency and empowerment in regimes and landscapes, our study sheds light on why sustainability volunteers become active, how their active engagement might be boosted, and how they influence sustainability transitions.



Efficacy Beliefs at the Individual and Group Levels and Somewhere in Between

According to Bandura's self-efficacy theory (1997), self-efficacy refers to the belief that one can successfully execute the behaviors required to produce certain desired outcomes. In this respect, self-efficacy beliefs comprise some amalgam of agent-action-aim relationships. While Bandura (1997) focuses on agent-action self-efficacy (one's perceived ability to perform a behavior), other environmental psychology studies focus on agent-aim self-efficacy (see Hamann and Reese, 2020). In psychology literature, agent-aim efficacy is often termed self-efficacy (Hanss and Böhm, 2010), perceived (consumer) effectiveness (Lee et al., 2014), and response efficacy (Doherty and Webler, 2016). In the context of this paper, agent-aim self-efficacy may be an initiative member's perceived ability to change sustainability policies at their university. However, some authors argue that sustainability challenges require collective solutions and, as such, social identity factors should be taken into account (see Fritsche et al., 2018).

Tajfel (1978, p. 63) defines social identity as a combination of a person's perceived group membership and the emotional significance of that membership. In other words, it is the capacity to define oneself in terms of “we” instead of “I” (Fritsche et al., 2018). Building on this understanding, collective efficacy refers to a social group, i.e., a group member's belief in the group's ability to produce desired outcomes (Bandura, 1997). In the context of this study, this could be an initiative member's belief that their group has the ability to persuade their university to offer more sustainability-related courses. Then again, as suggested by Olson's paradox (1968), too much collective efficacy could eventually lead to inaction as a single member's behavior might seem unnecessary for goal achievement (Olson, 1968). Accounting for this, Van Zomeren et al. (2013) introduced participative efficacy, which is the belief that a person can make a significant contribution to the achievement of a group goal1.

Finally, several qualitative and quantitative studies suggest that efficacy-related affective states such as feeling hopeful, euphoric, moved, or enthusiastic, are associated with sustainability actions (Drury and Reicher, 2005; Drury et al., 2005; Ojala, 2015; Feldman and Hart, 2016; Coelho et al., 2017; Hamann and Reese, 2020; Landmann and Rohmann, 2020; but see van Zomeren et al., 2019). While Bandura (1997) and Coelho et al. (2017) view affective states as antecedents of efficacy beliefs, Landmann and Rohmann (2020) conceptualize them as mediators between collective efficacy and collective action. We follow Drury and Reicher's (2005) notion that cognitive efficacy beliefs and efficacy affect (e.g., feeling hopeful, enthusiastic) jointly constitute empowerment, and explore the role of efficacy affect in the interplay of efficacy beliefs and sustainability behavior.



How the Agent-Aim Aspect of Efficacy Beliefs Relate to Sustainability Behaviors

Perceived efficacy is needed to increase climate mitigation behaviors (e.g., Intergovernmental Panel on Climate Change [IPCC], 2019, p. 364) as well as other sustainability behaviors. Whereas agent-action efficacy beliefs were investigated in a meta-analysis that provided support for its importance in environmental actions (see Bamberg and Möser, 2007), agent-aim efficacy beliefs have not received as much attention in the research community. As such, we present a brief overview of correlational and intervention studies. Based on a categorization by Stern (2000) and Homburg and Stolberg (2006), we contrast previous findings with four subtypes of pro-environmental behavior that we think are also suitable for the broader sustainability domain: private behavior (e.g., recycling), indirect behavior (e.g., encouraging others), and activism that is further divided into protesting (e.g., joining protests) and volunteering (e.g., organizing sustainability events). The division within the activism subtype aligns with former studies that distinguished between organizing and participative action (Alisat and Riemer, 2015), campaign and protest action (Amna, 2012), and institutionalized and non-institutionalized action (Van Stekelenburg et al., 2016). Yet, some authors doubt if such a differentiation is sensible as both protesting and volunteering can be viewed as collective action (see Kende, 2016; Van Zomeren, 2016; Thomas et al., 2017; Sabherwal et al., 2021). In this study, we have the opportunity to test if such a distinction has incremental value.


Private Behavior

While many studies find agent-aim self-efficacy to be an important predictor of private behavior such as energy saving behavior or sustainable consumption (Roberts, 1996; Straughan and Roberts, 1999; Kim and Choi, 2005; Hanss and Böhm, 2010; Lee et al., 2014; Hunter and Röös, 2016; Loy et al., 2020), others do not (Homburg and Stolberg, 2006; Kim, 2011; Chen, 2015; Wang and Lin, 2017). Regarding efficacy aims, Hanss and Böhm (2010) found that an indirect self-efficacy aimed at encouraging others to promote sustainable development was a better predictor of private behavior than self-efficacy aimed generally at promoting sustainable development (see also Hanss et al., 2016). However, another study produced the opposite result (Hamann and Reese, 2020). Collective efficacy seems to be a relevant predictor for private behavior such as the intention to use an electric vehicle (Homburg and Stolberg, 2006; Rees and Bamberg, 2014; Chen, 2015; Barth et al., 2016; Carmi and Mostovoy, 2017). Therefore, Jugert et al. (2016) propose the existence of a mediation path between collective efficacy and private behavior via self-efficacy. This was supported in their own and others' correlational research (e.g., Reese and Junge, 2017).



Indirect Behavior

While, in one study, self-efficacy generally aimed at protecting the environment did not seem to predict indirect behavior (Geiger et al., 2017), in another study, indirect self-efficacy aimed at encouraging others was its most important predictor (Hamann and Reese, 2020). An earlier study by Homburg and Stolberg (2006) revealed that collective efficacy also relates to indirect behavior.



Protesting and Volunteering

Though environmental protesting and volunteering seem to be best predicted by collective efficacy (Rees and Bamberg, 2014; Thomas and Louis, 2014; Besta et al., 2017; Sabherwal et al., 2021; for a meta-analysis beyond the environmental context, see Van Zomeren et al., 2008), self-efficacy is also a fairly good predictor (Brunsting and Postmes, 2002; Lee et al., 2014; Doherty and Webler, 2016). Recent studies found results favoring participative efficacy over collective efficacy as a predictor of protesting and volunteering (e.g., participation in transition town meetings), especially for participants who identified strongly with the cause (Bamberg et al., 2015; van Zomeren et al., 2019; Hamann and Reese, 2020).

To summarize this correlational research, there are mixed results for all behavior subtypes with a tendency for self-efficacy predicting private behavior, collective efficacy predicting protesting, and participative efficacy predicting volunteering. It also appears that outcomes are usually psychological and self-reported rather than structural and observable. Empowerment theory (Zimmerman, 1990) complements self-efficacy theory (Bandura, 1997) as empowerment is defined as a participative process through which people achieve greater control, efficacy, and social justice (Rappaport, 1987). It therefore explicitly includes structural aspects (such as influences from regimes and landscapes) alongside psychological aspects. Based on Cattaneo et al. (2014), we aimed to enrich the psychological field by assessing observable and structural changes. We looked at social media events and posts as well as an institution's establishing of a green office (a sustainability office funded and approved by a university; Rootability, n.d.) as observable outcomes of perceived efficacy.




Efficacy Predictors—Many Suggestions, Few Empirical Studies

Bandura (1997) proposed four main predictors of efficacy beliefs: mastery experiences, social modeling, verbal persuasion, and physiological/affective states. Although useful, there is no evidence that this list is conclusive, and we are unaware of any empirical tests within environmental studies (but for political activism, see Evripidou and Drury, 2013). Except for the single substantial meta-analysis that demonstrated an association between efficacy beliefs and group identification (Van Zomeren et al., 2008), what we are now summarizing are largely untested psychological determinants of efficacy beliefs that are relevant to the coaching program and university context.


Action Skills and Envisioning

Many researchers have pointed out the importance of perceived knowledge and action skills. Almers (2013) describes action competence as a composition of several types of knowledge: knowledge of (1) problem causes and consequences (2), envisioning solutions (3), how conditions can change, and (4) implementation (see also Geller, 1995; Cattaneo and Chapman, 2010; Riemer et al., 2016; Vestergren et al., 2016). In the same vein, the interactional components of psychological empowerment in empowerment theory (skill development, critical awareness, and understanding of causal mechanisms) might serve as efficacy predictors (see also Zimmerman, 1990, 1995). Almers (2013) found that perceived knowledge relates to skills and confidence amongst sustainability volunteers. However, in their interviews, Drury et al. (2005) found that protesters cited knowledge only once as an empowering factor. Like Almers (2013), Drury and Reicher (2009) consider creating a vision of a better world a crucial efficacy predictor. Envisioning might be particularly facilitated if confronted with inspiring personalities like Greta Thunberg (Sabherwal et al., 2021). Developing a vision of sustainability solutions is also a critical function of niches in the multilevel perspective (Geels, 2011).



Group Identification

In literature on collective action, efficacy is oftentimes associated with and predicted by group identification (Drury and Reicher, 2005, 2009; Van Zomeren et al., 2008; Blackwood and Louis, 2012; Greenaway et al., 2015; Vestergren et al., 2016). Likewise, social support was frequently mentioned in qualitative interviews as a prerequisite for collective efficacy (Drury and Reicher, 1999; see also Babcicky and Seebauer, 2020). Other authors have underlined the following group cohesion characteristics as possible efficacy predictors: appreciation and encouragement from others (Drury and Reicher, 1999; Almers, 2013), reciprocity (Lubell et al., 2007; Collins et al., 2014), trust (Collins et al., 2014), and social norms (Van Zomeren et al., 2004; Doherty and Webler, 2016; Wang and Lin, 2017).



Collaboration Skills

Finally, some researchers discussed and examined various signs of collaboration skills as efficacy predictors. These include resource mobilization (Zimmerman, 1995), goal setting (Cattaneo and Chapman, 2010), other members' perceived expertise (Marks et al., 2001), group consensus (Bongiorno et al., 2016), conflict management (Riger, 1984; Peterson and Zimmerman, 2004), role clarity (Chen and Bliese, 2002; Harp et al., 2017), and opportunity role structure (i.e., accessibility of positions) (Peterson and Zimmerman, 2004). From a procedural perspective, collective action itself can serve as efficacy predictors (Swim et al., 2019).

In summary, among the manifold psychological efficacy predictors, mostly group identification and norms are quantitatively tested in the field of environmental studies. Thus, our study pioneers the testing of several psychological and structural efficacy predictors that might be particularly relevant for sustainability volunteers.




Interventions: Efficacy Beliefs Crushed and Uplifted

In laboratory studies, agent-aim efficacy beliefs were successfully manipulated by highlighting behaviors and their impacts (Van Zomeren et al., 2010; Feldman and Hart, 2016; Jugert et al., 2016), using an environmental (loss) story frame (Morton et al., 2011; Steinhorst et al., 2015), with a behavior task of medium (vs. low or high) difficulty (Reese and Junge, 2017), with messages about non-violent protests (Thomas and Louis, 2014), and with discussions (Thomas et al., 2015). Other manipulations, such as providing favorable feedback (Doran et al., 2017), showing an activist video (regarding general efficacy measures, Landmann and Rohmann, 2020), and presenting hopeful messages (van Zomeren et al., 2019), were unsuccessful in promoting efficacy beliefs. A large-scale, knowledge-based, 8-week field intervention by Hanss and Böhm (2013) also failed to raise efficacy beliefs. Other research was hindered by baseline differences or lacked a pre- and post-test control group design (Bongiorno et al., 2016; Riemer et al., 2016). Taken together, efficacy manipulations produced mixed results, and there is a clear lack of field studies.




RESEARCH DESIGN

In cooperating with the NGO, netzwerk n, we had the unique chance of investigating a peer-to-peer coaching program for student-led sustainability initiatives, using pre- and post-questionnaire. During the coaching weekend, netzwerk n coaches (typically previously-trained students from other universities) visited 36 bottom-up student initiatives and instructed students in team building, envisioning, project managing, and on-campus sustainability. We decided to implement a voluntary pre- and post-questionnaire with a 6-month follow-up for all participants. This allowed for a strong empirical test of efficacy beliefs, group identification, and sustainability behaviors in the field, while at the same time providing a practically relevant evaluation.


Hypotheses

The coaching program included elements of previously successful interventions and proposed efficacy predictors (e.g., conveying sustainability knowledge, modeling best practices from other universities, and acquiring new project management skills). For an overview of coaching methods, see Supplementary Table A1. Our empirical field study tests several hypotheses derived from theory:

• Pre-post comparison. The following factors are stronger after the coaching weekend than before it: psychological factors such as action skills, having a vision, group identification, collaboration skills, efficacy affect, efficacy beliefs, sustainability behavior, and volunteer time (1a), and observable factors such as social media events and posts (1b).

• Efficacy beliefs as outcomes. Efficacy beliefs are positively predicted by action skills, having a vision, group identification, and collaboration skills as psychological factors (2a), the existence of a green office as a regime factor (2b), and a smaller university (fewer students) and smaller town as landscape factors (2c). We expected volunteers in a small environment (e.g., small university) would be more likely to feel that their environment could be easily changed.

• Efficacy beliefs as predictors. Over and above other relevant covariates, efficacy beliefs positively predict sustainability behavior and volunteer time (3a), number of social media events and posts, and (3b) establishing of a green office (as indicator of a regime change) (3c). Compared to collective efficacy, self-efficacy is a stronger positive predictor of private behavior, and participative efficacy is a stronger positive predictor of volunteering (3d).



Participants and Design

Throughout 2017 and 2018, student-led sustainability initiatives applied to participate in netzwerk n coaching programs. After admittance, netzwerk n would initiate a 2–4-day meeting between initiative members and two peer-to-peer coaches (students of another university). Four weeks before their coaching weekend, groups typically had a Skype meeting with their coaches and received an e-mail from the project coordinator with warm-up questions and an invitation to our pre-questionnaire (see Supplementary Material A2 for a description of the coaching weekend). Approximately one week after their coaching weekend, participants received an e-mail with information on next steps and our post-questionnaire.

Our final sample consisted of N = 341 members participating in N = 39 coaching weekends. Three groups took part in two coaching weekends. Of all participants, N = 317 completed our pre-questionnaire (196 females, 99 males; age M = 23.43 years, SD = 3.25), N = 193 finished our post-questionnaire (111 females, 52 males; age M = 23.28 years, SD = 3.03) on average 2 weeks after the coaching weekend, and N = 34 participated in the 6-month follow-up (22 females, 10 males; age M = 23.82 years, SD = 3.14). The large dropout rates are probably due to the voluntary nature of participation. On average, participants volunteered 5 h per week for their initiative during the pre-questionnaire, and 10% were paid to do so as part of a student job. The English version of the questionnaire was completed by 18 participants, and 19 initiative members had taken part in this particular coaching program before. After their coaching weekend, N = 30 coaching teams completed questionnaires regarding the coaching methods they employed.



Measures

Given the transdisciplinary nature of this process, both our own scientific demands and the practical demands of netzwerk n were taken into account. All items were measured on 7-point Likert scales from 1 (totally disagree/incorrect) to 7 (totally agree/correct). Both pre- and post-questionnaires contained the following scales in the displayed sequence. Scale reliability was based on pre-questionnaire data. All item-scale correlations were larger than 30. As APA guidelines were followed for the ethical conduct of research, the questionnaires included an informed consent form. See Supplementary Materials A25 and A26 for the full questionnaire.


Action Skills

We constructed six items for action skills with reference to proposed efficacy predictors (α = 0.78, see e.g., Geller, 1995; Almers, 2013). These items reflect the knowledge and skills typically addressed in the coaching weekend (e.g., familiarity with sustainability concepts, and project management). Sample item: “I am familiar with sustainability at my university (e.g., organizational structures, environmental management systems, etc.).” We decided to use the term action skills instead of action competence as our measure captures precise knowledge and skills rather than an educational ideal (see Mogensen and Schnack, 2010).



Group Identification, Collaboration Skills, and Having a Vision

Four items measured identification with one's own sustainability initiative (α = 0.78) based on Cameron (2004, e.g., “I feel like I belong to the initiative”). Together with netzwerk n, we generated a scale for perceived collaboration skills, which incorporated theoretical propositions but had a low Cronbach's Alpha value due to its large spectrum of contents (α = 0.56, see e.g., Marks et al., 2001; Collins et al., 2014). Sample item: “I am satisfied with the communication structures of our initiative.” We included having a vision as a one-item efficacy predictor (“I have a vision of how a sustainable university could look”).



Efficacy Affect

Efficacy affect was measured by the following three items adapted from Hamann and Reese (2020, α = 0.84): “In my work for the initiative, I feel… motivated/hopeful/enthusiastic” (see also Feldman and Hart, 2016). Note that these items were only included for 32 coaching sessions.



Efficacy Beliefs

We adapted 13 items on sustainable development efficacy beliefs to our context (α = 0.87), which were derived from Hanss and Böhm (2010) and Van Zomeren et al. (2013). Agent-aim self-efficacy was captured in five items (α = 0.79), of which, two measured general sustainable development self-efficacy (e.g., “I, through individual actions, can promote sustainable development”), two measured an indirect self-efficacy to encourage others (e.g., “My sustainable action will encourage others to do the same”), and one measured university-specific self-efficacy (“I, through individual actions, can promote sustainable university development”). We operationalized agent-aim collective efficacy with five items that exactly mirrored the self-efficacy items (α = 0.87, e.g., “Through joint actions, we as an initiative can promote sustainable development”). Three items measured agent-aim participative efficacy (α = 0.88), of which, two addressed general participative efficacy (e.g., “I, as an individual, can make a significant difference, so that we, as an initiative, can promote sustainable development”) and one addressed university-specific participative efficacy (“I, as an individual, can make a significant difference, so that we, as an initiative, can promote sustainable university development”).



Sustainability Behavior and Volunteer Time

Sustainability behavior was measured with nine items (α = 0.72). We captured private behavior in three consumption-related items that reflected the ecological dimension of sustainability and were adapted from Kaiser et al. (2010, e.g., “I mainly buy seasonal food,” α = 0.73). We operationalized indirect behavior according to Homburg and Stolberg (2006) with two items (e.g., “I try to convince my friends and family members of the importance of sustainable development,” r = 0.44). Protesting [e.g., “I participate in protests (demonstrations, rallies, occupations, etc.) that promote sustainable development,” r = 0.42] and volunteering (e.g., “I organize educational events about sustainability topics,” r = 0.38) were measured with two items each, taken from Alisat and Riemer (2015). Based on Mazzoni et al. (2015), we asked participants how many hours per week they were working or volunteering for their initiative.



Single Measures and Demographics

For exploratory purposes, we inquired about participants' environmental identity (“I think of myself as an environmentally-friendly person,” see Lauren et al., 2016), stakeholder efficacy (“I feel able to contact stakeholders of my university”), volunteer burnout (“I feel burned out because of my commitment,” see Skaalvik and Skaalvik, 2007), volunteer payment, and demographics (age, gender, semester). For our collaboration partner, netzwerk n, questionnaires also contained evaluation items, e.g., “Coaches met our group needs.”



Coach Questionnaire

Coaches received questionnaires asking them to indicate which of the listed standard netzwerk n coaching methods they employed (yes/no) (see Supplementary Table A1). In addition, coaches were asked if they themselves were satisfied with their coaching weekend.



Social Media and Structural Variables

In order to assess changes in student initiative niches, we collected data on how many Facebook events (excluding internal group meetings) and posts (excluding re-posts) the student initiatives generated in the 1.5 years following (N = 35) and preceding the coaching (N = 30, initiatives were excluded if they had not owned an account for the 1.5 years preceding the coaching). For exploratory purposes, we further divided events into educational events (e.g., climate lectures), action events (e.g., upcycling workshops), university discussion events (e.g., discussions with other status groups), and protest events (e.g., preparing for Fridays for Future).

In order to capture landscape and regime influences, we gathered information on each university's student population, city population, number of staff members, student-staff ratio, number of professors, student-professor ratio, budget, budget-student ratio, the year in which the university was founded, and the gender of the university's president (based on most recent information). Moreover, we included whether the institution was a university or university of applied sciences, state or privately funded, located in former Western or Eastern Germany, and focused more on humanities or natural sciences. For depicting structural changes, we further coded if there had been a green office before and/or after the coaching, which was part of the institution (e.g., with permanent employees). Data was collected in 2020, dependent on online availability, and was supplied by three coders. Each data point was coded by at least two coders and inconsistencies were resolved by personal exchange.




Data Analysis

We performed data analysis with R Statistics version 3.6.0, and we performed data management with SPSS 25. We provide a trimmed dataset, script, and further analyses on OSF (see reference section, Hamann et al., 2019). For psychological hypotheses, we used multilevel modeling and report pseudo R2 according to Raudenbush and Bryk (2002), which is a measure indicating the proportion of the variance that predictor variables explain in the outcome variable. Furthermore, we examined H1 with t-tests and H2/3 with latent change models. For multilevel models of H1, and latent change models, we used our pre-post sample with N = 165, in which 12 participants were excluded beforehand because the time lag exceeded 4 months. H2/3 were tested with N = 310 pre-questionnaire participants (7 were excluded because they did not report their university). We detected no multivariate outliers using Mahalanobis distance when overall scales were included. When subscales were used for Mahalanobis distance, it was suggested that five participants be excluded. We checked main analyses without these outliers, but no differences occurred. Because of skewed distributions, we repeated every analysis with square-transformed scales. Unless otherwise noted, square-transformed scales produced similar results. To control for error accumulation in our hypotheses, we suggest a Bonferroni correction that divides p by the number of hypotheses. Therefore, a significant relation is signaled by p < 0.025 for 2 hypotheses in H1b, H2c, H3a/b/d, by p < 0.0125 for 4 hypotheses in H2a, and by p < 0.006 for 8 hypotheses in H1a. Figure 1 shows correlations of our main constructs. Means, standard deviations, and correlations of scales can be found in Supplementary Tables A3, A4 and Supplementary Figure A5.
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FIGURE 1. Visualization of bivariate square-transformed scale relationships (r > 0.30) with Gaussian Graphs as proposed by Bhushan et al. (2019). One-item measures have been inverted.





RESULTS


Confirmatory Factor Analysis

We first confirmed the proposed factor structure of efficacy beliefs and sustainability behavior. Regarding efficacy beliefs, a 5-factor model with self-, collective, and participative efficacy as latent factors and 2 nested factors (1 for 3 university-specific items and 1 for 4 efficacy items with the goal to encourage others; CFI = 0.983, RMSEA = 0.048, AIC = 11,517) fit the data better than a 3-factor model with only self-, collective, and participative efficacy (CFI = 0.913, RMSEA = 0.099, AIC = 11,666) and a 1-factor solution (CFI = 0.706, RMSEA = 0.178, AIC = 12,126). For sustainability behavior, the best fitting model was a 4-factor solution with a private, indirect, protesting, and volunteering factor (CFI = 0.912, RMSEA = 0.088, AIC = 9,874). This model fit the data better than both a 3-factor solution with a private, indirect, and protesting/volunteering factor (CFI = 0.857, RMSEA = 0.105, AIC = 9,903) and a 1-factor solution (CFI = 0.620, RMSEA = 0.162, AIC = 10,034). CFAs are portrayed in Supplementary Figures A6 and A7.



Multilevel Analyses

Including a subject level and a sustainability coaching (group) level, we first calculated intraclass correlation coefficients (ICCs) for our main constructs, efficacy and sustainability behavior. Concerning pre-post comparisons, the subject level explained 32% of the variance in efficacy beliefs and 53% in sustainability behavior, while the group level explained 14% of variance in efficacy beliefs and 16% in sustainability behavior. Looking at all pre-participants, the group level explained 3% of the variance in efficacy beliefs and 12% in sustainability behavior. We included both levels in our analyses. For H2 and H3, we created predictors centered at the group-mean (see Tabachnick and Fidell, 2013). For H1, and partially H2b with dichotomous predictors, level 1 residuals were set to 0, and pseudo R2 could not be calculated.



Hypothesis 1: Pre-post Comparison

Multilevel models revealed that the following psychological constructs of H1a were significantly higher after the coaching weekend than before it (see also Figure 2): action skills (b = 1.14 [0.95, 1.34], t(162) = 11.62, p < 0.001), having a vision (b = 0.96 [0.71, 1.21], t(162) = 7.48, p < 0.001), group identification (b = 0.38 [0.19, 0.58], t(163) = 3.91, p < 0.001), collaboration skills (b = 0.63 [0.46, 0.80], t(162) = 7.38, p < 0.001), efficacy affect (b = 0.30 [0.10, 0.51], t(133) = 2.93, p = 0.004), and efficacy beliefs (b = 0.28 [0.14, 0.42], t(162) = 3.95, p < 0.001). Yet, the change in volunteer time did not pass Bonferroni correction (M(SD)pre = 4.88 (3.36), M(SD)post = 5.34 (3.69), b = 0.50 [0.08, 0.92], t(161) = 2.35, p = 0.020), and sustainability behavior did not change significantly (b = 0.06 [−0.06, 0.18], t(150) = 1.05, p = 0.298). Post-hoc analyses demonstrated that self-efficacy (b = 0.18 [0.03, 0.18], t(162) = 2.34, p = 0.020), collective efficacy (b = 0.33 [0.16, 0.49], t(162) = 3.88, p < 0.001), participative efficacy (b = 0.38 [0.20, 0.57], t(162) = 4.06, p < 0.001), protesting (b = 0.21 [0.03, 0.38], t(161) = 2.31, p = 0.022), and volunteering (b = 0.30 [0.07, 0.53], t(161) = 2.55, p = 0.012) all increased. No changes emerged for private (b = −0.10 [−0.25, 0.05], t(150) = −1.29, p = 0.198) or indirect behavior (b = −0.10 [−0.26, 0.06], t(161) = −1.22, p = 0.224). We repeated and confirmed analyses with square-transformed scales and paired t-tests (see Supplementary Tables A8 and A9). Due to a low sample size in our follow-up questionnaire, we report long-term data for exploratory purposes only. Significant pre- vs. follow-up differences emerged for participatory efficacy and volunteering (p < 0.05) but appeared only descriptively in other constructs (see Supplementary Table A10 for more detailed descriptive analyses).
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FIGURE 2. Average pre- and post-questionnaire scores of participants that took part in both (N = 165). Error bars indicate standard deviations. *p < 0.05, **p < 0.01, ***p < 0.001 (before Bonferroni correction).


We tested H1b with dependent t-tests in a sample that consisted of N = 28 universities as subjects. Supporting our hypothesis, student initiatives hosted more Facebook events in the 1.5 years following coaching (Mpost = 17.43, SDpost = 13.11) than in the 1.5 years preceding coaching (Mpre = 12.04, SDpre = 8.07, t(27) = 2.31, r = 0.406, p = 0.029), yet this change did not pass Bonferroni correction. In post-hoc analyses, we found that, while there was an increase in the number of all event types, only the number of educational events increased significantly: educational events (Mpre = 6.64, Mpost = 10.29, r = 0.399, p = 0.032), action events (Mpre = 4.68, Mpost = 6.36), university discussion events (Mpre = 0.18, Mpost = 0.36), and protest events (Mpre = 0.61, Mpost = 0.79). For Facebook posts, there was no significant increase in the number of posts after coaching (Mpost = 115.11, SDpost = 67.38) compared to before coaching (Mpre = 105.37, SDpre = 85.95, t(26) = 0.63, r = 0.123, p = 0.534).



Hypothesis 2: Efficacy Beliefs as Outcomes

Partially supporting H2a, having a vision and group identification significantly predicted efficacy, whereas collaboration skills did not, and action skills did not pass Bonferroni correction (overall pseudo R2 = 0.218, see Table 1). Post-hoc analyses revealed that this result was valid for both self- and participative efficacy (p < 0.05, see Supplementary Tables A11–13). For collective efficacy, group identification (b = 0.18 [0.05, 0.32], t(259) = 1.51, pseudo R2 = 0.023, p = 0.009) and collaboration skills (b = 0.19 [0.05, 0.33], t(258) = 2.58, pseudo R2 = 0.021, p = 0.001) were significant predictors, while action skills and having a vision were not (p < 0.05) (overall pseudo R2 = 0.139).


Table 1. Fixed effect predictors of efficacy beliefs for pre-questionnaire participants.

[image: Table 1]

Confirming H2b, the existence of a green office prior to the coaching weekend positively predicted pre-questionnaire overall efficacy beliefs (b = 0.37 [0.07, 0.68], t(33) = 2.51, p = 0.017). Interestingly, the existence of a green office also predicted collective efficacy, participative efficacy, action skills, collaboration skills, and volunteer time (p < 0.05 for all). In line with H2c, a smaller student population at the university positively predicted higher pre-questionnaire efficacy beliefs (b = −0.01 [−0.02, −0.005], t(282) = −3.20, pseudo R2 = 0.012, p = 0.002). However, this was not the case for a smaller city population (b = −0.04 [−0.15, 0.07], t(33) = −0.78, pseudo R2 < 0.001, p = 0.439). Exploratory analyses showed that the effect of university size on efficacy beliefs was also reflected in associations of efficacy beliefs with the number of staff members, number of professors, and the budget (p < 0.05 for all), while other structural variables (e.g., year in which the university was founded) did not predict efficacy beliefs (p > 0.05 for all).



Hypothesis 3: Efficacy Beliefs as Predictors

In accordance with H3a, efficacy beliefs significantly predicted overall sustainability behavior over and above other covariates (b = 0.17 [0.03, 0.32], t(233) = 2.30, pseudo R2 = 0.019, p = 0.022). Efficacy affect (b = 0.18 [0.06, 0.30], t(231) = 2.97, pseudo R2 = 0.033, p = 0.003) and action skills (b = 0.24 [0.14, 0.34], t(231) = 4.58, pseudo R2 = 0.080, p < 0.001) emerged as additional significant predictors of sustainability behavior, whereas having a vision (b = 0.08 [−0.001, 0.16], t(231) = 1.91, pseudo R2 = 0.011, p = 0.057), group identification (b = 0.01 [−0.13, 0.15], t(231) = 0.11, pseudo R2 = 0.004, p = 0.910), and collaboration skills (b = −0.12 [−0.26, 0.02], t(231) = −1.72, pseudo R2 = 0.009, p = 0.086) did not (overall pseudo R2 = 0.288). For volunteer time, efficacy beliefs did not turn out to be a significant predictor (b = −0.25 [−0.84, 0.33], t(227) = −0.84, pseudo R2 = < 0.001, p = 0.403, see Supplementary Tables A14 and A15).

Since, for both H3b and H3c, our dependent variable was group-based, we aggregated our pre-questionnaire independent variables at the group level (as more initiative members participated in them), ran regression analyses with White's adjustment for heteroscedasticity, and report HC3 as recommended by Foster-Johnson and Kromrey (2018). Efficacy beliefs did not predict post coaching Facebook posts (b = 48.78 [−4.55, 102.11], t(31) = 1.87, R2 = 0.076, p = 0.072), Facebook events (b = 6.58 [−8.25, 21.41], t(32) = 0.90, R2 = 0.037, p = 0.373), or establishing of a green office (b = −0.45 [−2.53, 1.64], z(27) = −0.42, p = 0.676). Exploratory post-hoc analyses revealed that efficacy beliefs predicted post coaching action events, and that this effect was driven by self-efficacy and collective efficacy (p < 0.05 for all). Moreover, volunteer behavior predicted discussion events (p < 0.01), and volunteer time predicted Facebook posts (p < 0.05). Looking at descriptive results, establishing a green office was associated with lower pre-questionnaire self-efficacy (Mestablished = 5.07, Mnot_established = 5.24), higher collective efficacy (Mestablished = 5.47, Mnot_established = 5.31), lower participatory efficacy (Mestablished = 4.54, Mnot_established = 4.88), and more volunteer time (Mestablished = 5.85, Mnot_established = 4.13) that also emerged as marginally significant predictor (p = 0.063). Due to low and unbalanced group sample sizes, results should be interpreted with caution.

H3d tested if, compared to collective efficacy, self-efficacy was a better predictor of private behavior and participative efficacy was a better predictor of volunteering and volunteer time. As can be seen in Table 2, only efficacy affect but no subtype of efficacy beliefs predicted private behavior. In congruence with H3d, Tables 3, 4 show that participative efficacy turned out to be a main positive predictor of volunteering and volunteer time, together with action skills and group identification. Collective efficacy, self-efficacy, and collaboration skills partially emerged as negative predictors. Post-hoc analyses showed that self-efficacy, efficacy affect, and action skills predict indirect behavior (overall R2 = 0.18) and that participative efficacy and action skills predict protesting (overall R2 = 0.12, p < 0.008 for all predictors), see Supplementary Tables A16 and A17.


Table 2. Fixed effect predictors of private sustainability behavior (pre-questionnaire).
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Table 3. Fixed effect predictors of volunteering (pre-questionnaire).
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Table 4. Fixed effect predictors of volunteer time (pre-questionnaire).
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Latent Change Analyses of Hypotheses 2a and 3a

We used latent change modeling to examine relationships of changes in constructs and therefore divided action skills into sustainability knowledge and university-related skills. We used a random parceling approach and did not analyze university-related skills and volunteering as the assumption of a strong measurement variance was violated. In agreement with H2a, changes in efficacy beliefs were associated with changes in sustainability knowledge (self-efficacy: r = 0.75, p = 0.017; collective efficacy: r = 0.61, p = 0.020; participative efficacy: r = 0.75, p = 0.003) and group identification (self-efficacy: r = 0.69, p = 0.011; collective efficacy: r = 0.58, p = 0.016; participative efficacy: r = 0.70, p = 0.003). However, only a change in participative efficacy significantly correlated with a change in collaboration skills (r = 0.57, p = 0.017). Regarding H3a, a change in all efficacy beliefs and affect accompanied a change in private behavior (self-efficacy: r = 0.87, p = 0.027; collective efficacy: r = 0.706, p = 0.018; participative efficacy: r = 0.71, p = 0.019; efficacy affect: r = 0.67, p = 0.026) and indirect behavior (self-efficacy: r = 0.77, p = 0.024; collective efficacy: r = 0.59, p = 0.041; participative efficacy: r = 0.57, p = 0.039; efficacy affect: r = 0.69, p = 0.032).



Further Exploratory Analyses

First, we checked if participants who filled out pre- and post-questionnaires differed from participants who only filled out pre-questionnaires. Indeed, the latter showed significantly lower sustainability behavior (F(1,303) = 10.87, p = 0.001). This held true for all subscales (p > 0.05 for all). Then, we tested whether specific methods (e.g., envisioning, project management, and learning about university structures) had effects on respective psychological items (e.g., having a vision and perceived collaboration skills) and found that learning about best practices (b = 1.19 [0.53, 1.86], t(117) = 3.57, p < 0.001) and learning about university structures (b = 0.89 [0.24, 1.53], t(118) = 2.73, p = 0.007) showed the proposed method × pre-post interactions, as apparent in Supplementary Figures A18 and A19. Finally, we explored activist burnout and found that it was positively predicted by action skills and participative efficacy (p < 0.001 for both), whereas self-efficacy, collective efficacy, and collaboration skills seemed to buffer activist burnout as negative predictors (p < 0.05 for all, overall pseudo R2 = 0.191, see Supplementary Table A20 for effect sizes and Supplement A21 for further exploratory analyses).




DISCUSSION

Our field study tested whether it is possible to enhance sustainable development efficacy beliefs and sustainability behavior by means of a coaching program. We further examined how action skills, having a vision, group identification, and collaboration skills influence efficacy beliefs, and whether efficacy beliefs can explain sustainability behavior, social media activity, and structural changes.


Summary of Main Results

In accordance with H1, action skills, having a vision, group identification, collaboration skills, efficacy affect, and efficacy beliefs (especially collective and participative efficacy) were significantly stronger after the coaching weekend than before it. Protesting, volunteering, and volunteer time descriptively increased, while no changes emerged for private or indirect behavior. Initiatives also generated more Facebook events and posts after coaching than before coaching. However, the effect remained insignificant, presumably due to low sample size. Consistent with H2, having a vision, group identification, the existence of a green office, and small university size positively predicted overall efficacy beliefs (and varied regarding efficacy subtypes). While city size did not relate to efficacy beliefs, the predictive value of action skills and collaboration skills differed in regression and latent change analyses. Regarding H3, efficacy beliefs predicted sustainability behavior, but not volunteer time, number of Facebook posts and events, or establishing a green office after coaching. Looking at specific efficacy types, self-efficacy only predicted private behavior in latent change, but not regression, models. For private and indirect behavior, efficacy affect seems to be more relevant. As expected, participative efficacy predicted volunteering and volunteer time. Intriguingly, collaboration skills, self-efficacy, and collective efficacy appeared to be negative predictors of volunteering and volunteer time. In the following discussion, we first focus on psychological processes and then integrate regime and landscape factors in our reasoning.



A Coaching Program as a Means for Change

Extending findings from previous field studies (see Hanss and Böhm, 2013), the coaching program managed to increase efficacy beliefs and volunteering. To our knowledge, this is the first study to reveal increases of participative efficacy beliefs in the field of environmental studies. Private and indirect behavior were not affected. This might be due to the coaching program's primary focus being group processes and not individual and collective impacts, as was the case with successful laboratory studies (see Jugert et al., 2016). A group process focus might also explain why, compared to self-efficacy, collective and participative efficacy were more affected by the coaching program. Additionally, long-term analyses suggest that the time-span of 1–2 weeks between the coaching weekend and invitation to the post-questionnaire might have been too short to display changes in actual behaviors. Yet, there is evidence for long-term effects of participative efficacy and volunteering in our follow-up questionnaire (see Supplementary Table A10). We assume that, through the coaching program, groups gained skills to organize themselves in a sustainable, supportive, and productive way, which further promotes participative efficacy and volunteer commitment.

Typical for field studies, we cannot point directly to what caused these effects. However, as mentioned earlier, the coaching program had many characteristics of successful interventions and proposed efficacy predictors, such as group discussions (Thomas et al., 2015) or finding a common vision and goal (Drury and Reicher, 2009; Cattaneo and Chapman, 2010). Also, the peer-to-peer approach might have played a role. Fortunately, we were able to test the effects of the specific methods used in the coaching program. While learning about best practices and university structures led to perceived knowledge of them, all other methods revealed no significant interactions, and analyses hint at the possibility that coaches employed methods tailored to participants' pre-knowledge. It is the nature of this field setting that methods were not varied systematically and that they possibly interacted with one another as well as with the activities, setting, and coaches' personalities.



Fostering Efficacy Beliefs, Sustainability Behavior, and Structural Changes

This field investigation contributes strongly to the study of efficacy predictors, thus expanding self-efficacy theory (Bandura, 1997) and empowerment theory (Zimmerman, 1990) in the field of environmental psychology. As proposed by various authors (Blackwood and Louis, 2012; Vestergren et al., 2016), our empirical analyses show that group identification relates to all types of efficacy. Individual action skills (especially sustainability knowledge) are important for self- and participative efficacy, while group-related collaboration skills are more relevant for collective efficacy. Latent change analyses support these findings and indicate that collaboration skills are also associated with participative efficacy. Moreover, having a vision appears to be an innovative and strong positive predictor of self- and participative efficacy, as is shown in recent work by Fernando et al. (2020). While action skills and collaboration skills are present in self-efficacy theory as mastery experience and verbal persuasion (Bandura, 1997) and in empowerment theory as perceived competence and skill development (Zimmerman, 1995), neither group identification nor having a vision plays a major role in either theory. These should receive more attention in future research practice.

In our study, efficacy beliefs show latent change but not multilevel-regression associations with private behavior. Then again, though volunteering was strongly predicted by participative efficacy in regression analyses, it was not testable in latent change analyses. These findings make it difficult to draw final conclusions. Efficacy affect strongly influences private and indirect behavior in both latent change and regression analyses, but any effect on volunteering or volunteer time, as proposed by Ojala (2015) and Drury et al. (2005), is canceled out by other variables, like participative efficacy (see van Zomeren et al., 2019). This is especially surprising given that efficacy affect was operationalized as feeling hopeful, motivated, and enthusiastic in connection to participants' volunteering. Exploratory analyses in Supplementary Table A22 suggest efficacy affect to be a strong possible predictor of all efficacy types (see also Bandura, 1997; Coelho et al., 2017), yet our study does not allow causal conclusions.

In line with former studies (Thomas and Louis, 2014; Besta et al., 2017), group identification relates positively to volunteering, volunteer time, and protesting, and yet, participative efficacy shows stronger relations, which suggests participative efficacy beliefs are directly related to collective action (see Van Zomeren et al., 2008). Likewise, action skills stand out as an important predictor of volunteering and protesting. We propose though that its strong predictive power is attributable to the opposite causal direction, “if I volunteer, I gain action skills.” This might, of course, also be true for efficacy beliefs (see Sitzmann and Yeo, 2013). Further, protesting and volunteering display the same predictor structure but yield separate factors. Thus, the question remains whether distinguishing between those two types of activism is useful in psychological research (see Thomas et al., 2017). Surprisingly, collective efficacy and collaboration skills turn into negative predictors of volunteering when tested simultaneously with participative efficacy and group identification, which lends support to Olson's paradox (Olson, 1968). If an initiative member perceives the group as very competent and effective, they may not feel the urge to act themselves.

From a multilevel perspective, an institution's green office functions as a structural catalyst. Besides predicting collective and participative efficacy beliefs, it is also associated with action skills, collaboration skills, and volunteer time. Looking at other regime and landscape variables, we are astonished that only university size and none of our other structural variables seem to play a crucial role in developing efficacy beliefs and other psychological motivators (e.g., year in which the university was founded, gender of the university's president, and university type). Regarding initiatives' media output, initiatives generated more Facebook posts and events (educational, actionable, discussion-based, and protesting) after coaching compared to before coaching, but efficacy beliefs only predict action events in post-hoc analyses. Explorative analyses reveal that more volunteering is associated with more discussion events, and that volunteer time relates to Facebook posts. The three types of efficacy beliefs show somewhat diverging relations to the establishment of a green office, yet volunteering time emerges as marginally significant predictor. Those findings suggest that more effort that is put into a sustainability initiative indeed has the potential to lead to media visibility and university regime changes. However, results should be interpreted with caution due to their exploratory nature and their low sample size in group-level analyses.



A Multilevel Model of Empowerment in Sustainability Volunteers

Our results emphasize that a distinction must be made between efficacy belief and sustainability behavior subtypes in order to determine the motivation of volunteers, and that structural regime and landscape factors are worth taking into account. Thus, we developed a theoretical and empirical model based on the social identity model of collective action [SIMCA] by Van Zomeren et al. (2008), the social identity model of pro-environmental action [SIMPEA] (Fritsche et al., 2018), and Geels' (2011) multilevel perspective (see Figure 3).


[image: Figure 3]
FIGURE 3. Multilevel model of empowerment in sustainability volunteers in a university context.


For sustainability volunteers as a niche group, efficacy beliefs (here, participative efficacy) predict collective action similar to SIMCA and SIMPEA. Group identification influences volunteering and protesting via efficacy affect and efficacy beliefs, suggesting that mediation paths for volunteers differ amongst newly founded groups, protesters, and laypeople [see EMSICA model by Thomas et al. (2012), Bongiorno et al. (2016), Landmann and Rohmann (2020), and Sabherwal et al. (2021)]. Action skills and having a vision emerge as predictors, both of which might be connected to appraisals and moralization (see Fritsche et al., 2018). Niche groups are influenced by university landscape and regime factors. They in turn influence regimes via events and social media activity and put pressure on the landscape by raising protest. As this model acknowledges intraindividual, interactional, behavioral, and structural correlates of efficacy beliefs, it is adaptable to empowerment theory (Zimmerman, 1990; Cattaneo and Chapman, 2010). Theoretical considerations and exploratory analyses leading to the psychological part of this model can be viewed in Supplementary Material A21.4.

Finally, as proposed by some authors, we explored efficacy beliefs as a buffer for activist burnout (Vestergren et al., 2016). Previous studies show a strong belief in one's own efficacy might serve as a buffer for burnout in teachers (Skaalvik and Skaalvik, 2007) and in older adults (Govindan, 1999). Our analyses show that action skills and participative efficacy are positively related to activist burnout. Probably, both lead to more volunteering behavior, which in turn prompts a physical and mental overload in the volunteers. However, both self- and collective efficacy, as well as perceived collaboration skills, were negatively associated with, and thus seem to buffer, activist burnout. This preliminary finding calls for extensive future research on the buffering function of specific efficacy types for activist burnout.



Limitations and Future Directions

It is the nature of a field study that we cannot rule out alternative explanations. We would have liked to have included a (waiting list) control group in this study, but our specific sample of sustainability volunteers at universities prevented us from finding matching participants without having incentives to offer. Therefore, results must be interpreted with caution as we cannot draw causal conclusions or rule out that pre-post comparisons may be driven by exogenous variables (e.g., initiatives simply choosing to meet more frequently). Nevertheless, by analyzing coaching methods, using latent change analyses, and including structural variables, we gained knowledge of processes at work. Future research should examine coaching effects compared to a control group. A larger time-span between coaching weekends and post-questionnaires could uncover further changes in sustainability behavior. However, our follow-up dropout rate prevents a meaningful analysis in our case. A surprisingly large dropout occurred from pre- to post-questionnaire, and participants who dropped out before the post-test had significantly lower baseline rates regarding sustainability behavior. This might have influenced our results as it was probably the more engaged initiative members who participated in both questionnaires. We suggest that prospective studies provide an individual or group incentive for participation. Moreover, this study makes a first attempt to observe actual power regimes and shifts as a consequence of psychologically empowered people (see Cattaneo et al., 2014), however, the necessity of group-level analyses posed a threat to our results (see Foster-Johnson and Kromrey, 2018). Future studies should investigate larger group samples in order to understand the practical value of efficacy beliefs. In our study, a clear limitation is that some student initiatives only created one Facebook event for a “sustainability week” while others created events for each workshop within such a week. However, we think that this bias was mainly canceled out by the great number of events. Moreover, we only collected information on the quantity of posts, leaving out post quality. For future research, we think it would be promising to focus on efficacy affect as an efficacy belief predictor and mediator of efficacy-behavior relations, social norms (Doherty and Webler, 2016), and other group variables, like entitativity, permeability, and size (Lickel et al., 2000), and to explore more diverse efficacy goals since their predictive power seems to depend on the stage of commitment (Hornsey et al., 2006). Intrinsic motivation and need satisfaction could also be a worthwhile focus of future studies (Deci and Ryan, 2000; Boezeman and Ellemers, 2009), especially because our constructs already mirror elements of self-determination theory like the needs for competence (action skills, collaboration skills, efficacy beliefs), relatedness (group identification), and autonomy (efficacy beliefs).




CONCLUSION AND PRACTICAL IMPLICATIONS

This study tested the effects of a peer-to-peer coaching program on student-led sustainability initiatives. Contributing to self-efficacy theory in the field of environmental studies, it is the first field study to show changes in participative efficacy beliefs. Even if sample acquisition might be difficult, we encourage other researchers to investigate volunteers with practically important questions, like “How can people be motivated to volunteer in socio-ecological niches and keep up their (group) motivation?” Methods of the netzwerk n coaching program are available online, in German (netzwerk n e.V., 2018), and can be used for laboratory intervention testing as well as sustainability practice. Our results indicate that, in order to foster activism for sustainability, activists need to be psychologically and structurally empowered through a strong bond with their activist group, (learning) essential action skills, supportive institutions, like green offices, and circumstances that make them feel they can actually make a difference. With the below final quote, we would like to invite sustainability practitioners to pay special attention to group processes and embrace coaching opportunities.

To realize in the here and now aspects of a world that does not yet exist (e.g., freedom, authenticity, equality) is to bring that world closer—through empowering its agents with the belief that they can create it. In a very concrete sense, then, social movement activists need to be architects of the imagination (Drury and Reicher, 2009).
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FOOTNOTES

1Within this study, self-, collective, and participative efficacy all pertain to agent-aim efficacy beliefs.
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Psychological approaches to fostering sustainability are heavily focused on individual behaviors and often insufficiently address the physical and social contexts individuals are embedded in. This limits the ability to create meaningful, long-lasting change, as many of day-to-day behaviors are social practices embedded in broader cultural norms and systems. This is particularly true in the work context, where organizational cultures heavily condition both the actions of individual employees and the collective actions of organizations. Thus, we argue cultures, not behaviors, must become the focus of sustainability change efforts. In this paper, we present a theory of change aimed at fostering strong organizational cultures of sustainability (COS) within a high-performance multi-tenant office building. Our theory takes a systems perspective that incorporates the social and physical aspects of the work environment, and views culture change as a co-creative exercise involving engagement of multiple stakeholders. The paper concludes with implications for practice and research.
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INTRODUCTION

“It is not only in the external physical environment, but just as much in our cultures […] that change has to take place, if we are to have a world that is sustainable for the human race in the future” (Packalén, 2010, p. 121).

There is growing recognition that significant cultural transformations are needed to successfully respond to ongoing global crises, such as the climate change crisis (Packalén, 2010). However, solutions have been primarily focused on technical innovations rather than culture shifts (Agyeman, 2005a). We were faced with this discrepancy when our team was approached in 2016 by a local environmental Non-Governmental Organization (NGO) with an opportunity to contribute to the ideation of a multi-tenant high-performance office building. Together with several partners (the leadership team), this NGO wanted to create a building that is not only carbon-neutral and regenerative, a building “that gives back” (See Riemer et al., 2021, for the story of this building), but is also commercially viable so it could be easily replicated.

High-performance buildings (HPBs), also referred to as “green” or “sustainable” buildings, can be defined as structures created with the intention of reducing resource use, emissions, and waste, while increasing occupant well-being and health (Brown et al., 2010). Yet, based on experiences of the Centre for Interactive Research in Sustainability (Fedoruk et al., 2015) and other buildings like it, there are multiple gaps between design and performance, despite the use of cutting-edge technologies and sustainable design. While there are many reasons for these performance gaps, one reason is believed to be the (in-)actions of building citizens, and more specifically building managers and organizational employees (Fedoruk et al., 2015; Coleman and Robinson, 2018). Our addition to the leadership team offered expertise related to fostering human actions that could support the performance goals of the building and realize its promise as an adaptation to the global climate crisis. We knew this required an approach that went beyond a one-off behavior change program, and instead focused on the development of building wide self-sustaining cultures1 of sustainability.

A scan of the literature for systemic approaches to creating and maintaining organizational- and building-level cultures of sustainability (COS) in a multi-tenant HPB, provided insufficient resources for the development of practical guidelines. This led to our decision to create a theory of change of how to co-create such cultures, building on existing work of HPBs and (organizational) change toward sustainability (e.g., Pelletier and Aitken, 2014). A theory of change “is essentially a comprehensive description and illustration of how and why a desired change is expected to happen in a particular context” (Center for Theory of Change, n.d.). A theory of change is not meant to be the same as a scientific theory with testable hypotheses as is common in psychology, but rather a theory-informed framework providing guidance to a practical approach of creating meaningful change for a specific issue. For this purpose, we engaged in “theory-knitting” (Kalmar and Sternberg, 1988) by integrating a variety of existing theories into one comprehensive applied theory of change (Riemer and Bickman, 2011). In this approach, “one integrates the best aspects of a set of given theories with one’s own ideas regarding the domain under investigation” (Kalmar and Sternberg, 1988, p.153), in our case fostering COS. While this is a useful approach for dealing with complex applied phenomena and to overcoming the limiting reductionism inherent in many psychological theories, it is not without its challenges. For example, it is crucial to ensure that the integrated theories do not rest upon incompatible basic assumptions and paradigms. It is important to note that the presented theory of change framework was primarily developed based on theoretical applications and existing literature at the time we created it, and therefore represents our expectation of what would happen once implemented.2 With agreement from the building citizens and leadership team, a living lab concept was incorporated into the building design and operation and served as a mechanism for both the implementation and evaluation of our approach. Thus establishing an onsite laboratory for experimentation in sustainable transformations and practical solutions for real-world problems (Heiskanen et al., 2018; Laakso, 2019). In a forthcoming paper, we will be sharing our experience and the challenges of operationalizing and implementing this theory of change. In this paper, we will first discuss the relevance of cultures of sustainability for achieving the goals of high-performance office buildings (and sustainability more broadly). This will provide the context that informed our approach. We will then offer our theory of change as a system-oriented framework informed by bottom-up engagement processes and discuss its potential challenges and their potential solutions, followed by a general conclusion.



CULTURES AND SUSTAINABILITY IN THE BUILT ENVIRONMENT

Conceptualizing our theory of change required understanding how sustainability and change has been considered and integrated in both the built environment and organizations themselves. In the last 2 decades, sustainability has become synonymous with the necessity of integrating the imperatives of environmental protection, economic development, and social justice – the so-called tri-factor of sustainability (Marcus et al., 2010). At the same time, there are growing concerns about how sustainability change efforts can facilitate integrated thinking, while they continue to apply this typology. Gibson et al. (2005, p. 94) argue that decision-makers are “struggling to understand the overall implications of separate ecological, social, and economic assessment reports that are integrated only by the staples holding the documents together.” Social justice and equity (including economic equity) are integrally part of achieving just and sustainable futures; they cannot be considered separately, and we cannot have one without the other (Rauschmayer et al., 2015; see also discussions of “just sustainabilities” literature that argues for a strong connection of social justice and environmental sustainability, e.g., Agyeman, 2005a,b, 2008). Thus, we echo others in asserting the need to ensure justice is “an essential and integral part of systemic change” (van Steenbergen and Schipper, 2017, p.8). In order to assess and “achieve” sustainability, its core elements need to be integrated. This requires changes both in the conceptualization and implementation of sustainability change efforts. Specifically, a stronger focus on social systems and the underlying cultures that shape the system structures and behavior patterns is needed. Given our context of a multi-tenant office building, we will first explore current conceptualizations of sustainability change in the built environment and among organizations. We will then discuss how the focus on cultures can address current tensions in the sustainability and (organizational) change literatures, and end with a discussion of core principles of cultures of sustainability.


Sustainability in the Built Environment

The concept of “sustainable” buildings has further complicated an already complex concept. While some argue that buildings are inherently unsustainable, others argue what is needed is a focus on making them sustainable (Robinson and Cole, 2015). This call for action has resulted in significant innovations in technology and governance models for individual building systems; mostly focused on transitions to a low-carbon economy (Foxon, 2011). Third party certification bodies, for example, focus heavily on technology and design, such as the Leadership in Energy and Environmental Design (LEED) rating system (Azhar et al., 2011), with the intention of reducing the environmental impact of buildings through carbon reductions. Unfortunately, HPBs frequently fail to meet their expected reduction targets, a phenomenon coined the “performance gap” (Fedoruk et al., 2015; Coleman et al., 2018). Coleman et al. (2018), however, point out that limiting the performance gap to energy and other carbon reduction targets misses others related to the impact of buildings on its citizens, through indoor environmental quality and social factors, or on society at large.

A more nuanced notion of performance gaps could consider gaps between predicted vs. actual resource use (such as energy, water, and waste), measured vs. perceived indoor environmental conditions (such as temperature, air, and lighting; Fabbri and Tronchin, 2015; Phillips and Levin, 2015; Tuohy and Murphy, 2015) and expected vs. actual lived experiences (such as equity, well-being, comfort, and productivity; De Wilde, 2014; Fedoruk et al., 2015; Coleman and Robinson, 2018). These gaps can also have synergistic impacts with one another. The current trend of designing for carbon reductions, such as energy performance improvements, can contradict measures for optimal indoor environmental quality or equity and well-being for building citizens (Wargocki and Wyon, 2013; Arif et al., 2016; Baloch et al., 2020).3 For example, a HPB may not provide any ability to control the indoor environment (e.g., adjust temperatures), creating occupant discomfort and a narrow focus on carbon reductions of the built environment has wider implications on social and economic sustainabilities through housing affordability, fuel poverty, and health inequities (Shrubsole et al., 2019a). It is partly due to the failure to consider buildings as dynamic systems within wider contexts that make these low-carbon transitions prone to negative and unintentional consequences (Janda, 2011). Building performance and sustainability goals thus need to be expanded, as buildings are part of wider socio-economic activities and cultural practices and they play a crucial role in many aspects of people’s lives (Shrubsole et al., 2019a).

As argued elsewhere (Shove, 2010; Rauschmayer et al., 2015; Fischer and Newig, 2016; Geels, 2020), understanding and addressing the causes of (un)sustainability raises the question of whether to tackle individual or structural factors, or perhaps to find adequate ways for a combination of both. Finding this dialectic is contended to be a prerequisite of sustainability. Thus, it is imperative to understand the role of building citizens and other stakeholders (individuals) and (organizational) structures in working toward the sustainability goals of HPBs; especially in office buildings where employees often spend a third of their day (Dreyer et al., 2018). Thus, a theory of change intended to foster sustainability within this context ought to consider these complexities.



Transitioning Organizations Toward Sustainability

In conceptualizing fostering changes, or “transitions” of (building and organizational) systems toward sustainability it is useful to consider the contributions that transition management literature has made toward understanding these processes. Transitions are understood as changes in the regime, “conglomerates of structure (physical setting), culture (prevailing perspective), and practices (rules, routines, and habits)” (Rotmans and Loorbach, 2009, p. 185). A regime change can be influenced by three interlocking dynamics: top-down (pressures of context, i.e., landscape), bottom-up (niche changes gain influence), or processes at the regime level, which lead to an integration of innovations from the niche level into the regime (Loorbach and Rotmans, 2010; Hargreaves et al., 2013; Fischer and Newig, 2016). The former change mechanism implies the importance of contextual forces in upholding dominant systems. The latter two change mechanisms imply the importance of bottom-up niche innovations, which diverge from and challenge existing regime systems. The transition management literature acknowledges the dynamic interplay between top-down forces of contextual factors and bottom-up influences of actors (Fischer and Newig, 2016; Geels, 2020), brought about by the repeated performance of normative or divergent practices (Hargreaves et al., 2013). Yet these conceptualizations do not adequately capture how everyday actions of individuals contribute to and are influenced by sociocultural forces and vice versa. This is reflected in the critical analysis of the transition management literature by Loorbach et al. (2008, p.310), who concluded that “although experiments also involve societal and institutional aspects, they are still insufficient to amount to a fundamental debate, let alone change, at the level of societal culture and structures.”

Literature on organizational change processes echoes that both organizational factors (e.g., size and structure) and individual factors (e.g., attitudes, beliefs, and sociodemographics) influence the actions of individuals and the group (Williams et al., 1989; Mullins, 1999; King and Lenox, 2000). Tudor et al. (2008), for example, suggest that the best framework for understanding change in an organizational setting incorporates individual and organizational factors as interrelated, integrated, and dynamic processes. However, for decades, organizational “change” was dominated by a discourse of “stability” (Orlikowski, 1996). In fact, most organizing discourses continue to be premised on the primacy of organizational stability (e.g., planned change models, technological imperative and punctuated equilibrium; Tsoukas and Chia, 2002). These narrow considerations of organizational change, which see it as abrupt, radical, planned and/or top-down are limiting, as change is seen as something “unusual.” Instead, scholars point to the importance of considering change as normative in processes of “organizational becoming” rather than “organizational being” (Tsoukas and Chia, 2002). Every action by an organizational member either reproduces existing organizational properties or alters them (articulated by Giddens, 1984 as social practice theory). Organizational change in this sense is inherent in everyday human actions, not inherently based on stability (Orlikowski, 1996).

Applying these notions to sustainability-related change efforts in HPBs demands an integrated perspective that equally considers individual agency and structures, and the inherent power of human actions as a driver of change. Researchers are increasingly pointing to the importance of an organization’s culture as integral in shaping the actions of organizational members (Linnenluecke et al., 2009; Salvioni et al., 2017; Adams et al., 2018; Bauer et al., 2020; Niedlich et al., 2020). Change initiatives are most likely to succeed when they are compatible with the existing (organizational) cultures; or when they are not, significant cultural transformation occurs to improve this alignment (Schein, 1985). While the “cultural” dimension appears to be a fundamental dimension of the transformation toward sustainability, it has been largely neglected. In the following, we will explore how centering cultures as a key leverage point for change can help (re-)integrate dimensions of sustainability, and the roles of individual agency and structure in change (Packalén, 2010; Dessein et al., 2015; Kagan et al., 2018).



Cultures as the Leverage Point for Sustainability

Foremost, “culture is the living, changing dynamic of how we live our lives, individually and collectively, locally and globally, consciously and unconsciously” (Worts, 2011, p. 118). It refers to all that we mean when we talk about values and norms, rituals and traditions, symbols and language (both textual and visual), and practices. Values form the underlying base and practices, rituals and language are the experiential manifestation of those values (Hofstede et al., 1990; Dreyer et al., 2018). Fundamentally, cultures are a dynamic of human relationships (Worts, 2011). We can say that collectively, we are shaped by our cultures, even if our “cultures” never reveal themselves on a conscious level. Finding out what these concealed mechanisms are is part of intercultural communication, which arguably is extremely important for social sustainabilities (Packalén, 2010). Cultures can thus be understood as dynamic change processes; and just like change, can be considered inherent in everyday human actions (Schwartz and Davis, 1981).

There is increasing recognition of the role of cultures as a prerequisite for social change, given that they represent a central value system, guarantee social cohesion and are a mode of place and identity-making (Lehmann, 2010; Barthel-Bouchier, 2012; UNESCO, 2013). Culture is also discussed as a motor for transformation, producing “creativity,” “engagement,” and “projection” (Florida, 2005; Habitat, 2013; UNESCO, 2013; Vojnovic, 2014; James, 2015). Packalén (2010, p. 119) describes that culture, through “reflection, development, and changes in our values, forms the basis for [sustainability], but also produces new culture itself.” In this sense, culture is intertwined with other important aspects like a “sustainable way of life,” providing an alternative to a neoliberal consumer culture (UNESCO, 2013; Davies, 2015). We agree with Packalén (2010, p. 118) that the change required for ensuring truly sustainable futures “can only succeed if we consider it a necessary undertaking for the whole of society, as a great, culturally transforming, creative task, as a kind of ‘concrete utopia.’” Thus, sustainability “should be more thoroughly thought through and extended so that the cultural dimension is on par with, or rather permeates, the ecological, economic, and social dimensions like a red thread running through a thick rope, clearly visible for all to see” (Packalén, 2010, p. 119). In this vein, one could conceive of three roles for culture: culture in, culture for, and culture as sustainability (Dessein et al., 2015).

First, culture can have a supportive and self-promoting role (characterized as “culture in”). This expands conventional sustainability discourse by adding culture as a self-standing fourth pillar alongside separate ecological, social, and economic considerations and imperatives (Thiele, 2013). Second, a role (“culture for”), which offers culture as a more influential force that can operate beyond itself. This role moves culture into a framing, contextualizing, and mediating mode that can balance all three of the existing pillars and guide sustainable transformation between economic, social, and ecological pressures and needs (Worts, 2011). Third, a more fundamental role (“culture as”) sees culture as the necessary overall foundation and structure for achieving the aims of sustainability transformations. In all three roles, culture is recognized as the root of all human actions and an overarching concern (even a new paradigm) in sustainability. One can therefore see the debate about what sustainability really is as a discourse of cultures (Packalén, 2010), and cultures as a foundation of social justice, economic equity, and environmental protection. In the following, we discuss how cultures can serve as a means for working toward just and sustainable change.



Cultures of Sustainability

A serious limitation in working toward sustainability goals is that they can be interpreted from different (potentially contradictory) ideological perspectives (Ben-Eli, 2018) and that understandings of sustainability are rarely explicitly articulated in change efforts (Agyeman, 2005b; Davidson and Venning, 2011). We recognize that sustainability’s diverse interpretations have emerged from social processes. Further, because sustainability (and even more so sustainable development) is a normative concept, defined in a Western cultural context, it may conflict with non-Western cultures (Meuleman, 2013). Thus, to operationalize the concept and allow for informed change efforts, especially among stakeholders with differing perspectives (Pope et al., 2017) its principles and criteria must be clearly articulated.

We perceive sustainability as a concept whose meaning emerges organically from conversations about desired futures that are informed by some understanding of the ecological, social, and economic impacts of different courses of action (see Robinson, 2004; Riemer and Schweizer-Ries, 2012). Harré (2011) has argued that if we keep looking at sustainability as a kind of problem to be solved, we will be vulnerable to arguments that suggest that any of the solutions, we propose are not good enough. Thus, it is useful to think of sustainability not as goal to work toward that is fully achievable, but rather as a compass, which will help us to keep in the right direction of a continually ongoing process of change (Harré, 2011; Thiele, 2013). Any criteria for what cultures of sustainability may be, must be developed through a collaborative process. The views of Morrison-Saunders and Therivel (2006) on public participation and the delivery of sustainable outcomes are thus instructive. The authors note that inclusion through consultation alone may not lead to socially optimal solutions. The most vocal and persuasive members of the public – often those most likely to be on committees and steering groups – may not represent the views of the wider public. Therefore, ongoing participation is integral to the process and ensures that outcomes are shaped by all stakeholders rather than ad hoc consultation that incorporates only a limited temporal and spatial sample of community views (Clark, 2018; Hügel and Davies, 2020). Currently, those involved in debates about sustainability are mainly politicians, activists, transition management, or other experts, but rarely ordinary citizens. Yet if the general public is to understand what sustainabilities are and if their voices are to be heard, criteria for sustainability “should be drawn from broad representation of key grass-roots, professional, technical, and social groups, including youth, women, and indigenous people – to ensure recognition of diverse and changing values” (Hardi and Zdan, 1997, p. 3).

We define COS, as characterized by shared values, symbols, rituals, and practices grounded in sustainability principles leading to individual and societal choices that promote environmental protection, social justice, and well-being, and a supportive economy (Marcus et al., 2010; Riemer et al., 2014). We find it useful to echo Worts (2011), who describes various continuously evolving capacities, at individual and collective levels, that cultures of sustainability could include, for example, capacities for participation/engagement in what is relevant, for relatedness, compassionate connection to others and to the environment, for conscious systems of knowledge, including values, for responsible action, (and) for ability to embrace change. These capacities highlight the importance of fluidity, process, and human action; fundamentally it focuses on capacities, which recognize the importance of a simultaneous focus on structure and agency (Dittmer, 2019).

To summarize, when considering sustainability in the built environment it is important to consider the complex interactions of the physical structure of HPBs with building citizens as individual agents and organizational social structures. The review of the organizational change literature further identified individual and organizational factors as interrelated, integrated, and dynamic processes. Cultures – that is, the interaction of values, practices, rituals, and symbols – are a central interlay connecting individual, organizational, and physical factors in working toward sustainability related outcomes. This highlights the need for a systems approach for fostering sustainability in this context. Likewise, cultures serve as a foundation of social justice, economic equity, and environmental protection. As such, a focus on cultures offers a much-needed alternative application of this tri-factor of sustainability, especially with respect to social justice. Human actions as a driver of needed structural changes, which in turn impact individuals’ actions, create a continuous reinforcing feedback loop. Thus, transitions to cultures of sustainability in this context need to be fostered through a bottom-up approach of engaged building citizens. This bottom-up engagement process is the second key aspect of our theory of change.




A THEORY OF CHANGE: FROM DESIGN TO CULTURES

As can be seen in Figure 1, the system is conceptualized as a complex interaction among structural elements and individual agents with COS at the intersection of those two layers. Engaged building citizens are the key agents and drivers of that COS by shaping and enacting values, symbols, rituals, and practices. COS, in turn, influences and engages building citizens, and as such constitute the key reinforcing feedback loop. It is within this feedback loop that we locate the opportunity for intervening in the system through bottom-up engagement and building a strong COS. The more building citizens are engaged in a COS (the in-flow), the stronger, more influential, and durable is the COS. On the other side, if engaged citizens become disengaged or leave for another office building, then the stock of engaged citizens declines (the out-flow) and the COS may weaken. The HPB and the tenant organizations in the building both serve as an impetus for citizen engagement and influence the COS (e.g., by communicating sustainability values). In the following, we will first elaborate the systems thinking that informed this model before turning to the engagement process as the key approach to intervening in this system.
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FIGURE 1. Theory of change for creating a culture of sustainability in green buildings.



Thinking in (Building) Systems

Building design and organizational change may not seem related, but the two elements have a symbiotic relationship. Certain building features influence an individual’s actions and experience in complex ways (Coleman, 2016; Dreyer et al., 2018; Spadafore et al., 2021; Zitars et al., 2021). For example, a centrally located, open, and inviting staircase can increase the use of stairs over the elevator, while also communicating sustainability as a value to both citizens and organizations. Similarly, a café in the building that contains inviting spaces to interact with each other and features local, healthy, organic, and fair-trade items promotes community-building and again, communicates sustainable values and facilitates sustainable practices. These are just two examples of how two seemingly unrelated elements, the physical space and the decision of individuals, are connected and can ultimately lead to organizational change.


Meadows (2008, p. 2) describes a system as “a set of things – people, cells, molecules, or whatever – interconnected in such a way that they produce their own pattern of behavior over time.” This includes “adaptive, dynamic, goal seeking, self-preserving, and sometimes evolutionary behavior” (p. 13), just like a forest that is composed of a complex interplay of trees, bushes, mosses, and animals. Senge (1991) has demonstrated that within a systems context, actions that appears rational from the perspective of an individual actor can unintentionally contribute to significant problems that undermine the system as a whole. Systems thinking is a set of synergistic analytic skills used to improve and understand the system as a whole, by identifying underlying systemic structures and understanding how different system parts work together to produce specific practices and devise modifications to them in order to achieve desired goals and objectives. Once the system and its dynamics are better understood, leverage points for intervening in the system and creating transformative change can be identified (Meadows, 1999, 2008).

While the social behavior within and between different organizations in a multi-tenant office building can be viewed as a complex system itself (Dooley, 1997; Holland, 2006), the physical building adds an additional dynamic, especially when the focus is on fostering sustainability in HPBs as in our case. Porter and Cordoba (2009) identified three broad categories of systems thinking that can be applied to the sustainability debate: functionalist, interpretative, and complex adaptive. We investigate change in HPBs via the framework of complex adaptive systems, which are both self-organizing and learning (Dooley, 1997; Holland, 2006) and reflect a “bottom-up approach emanating from large populations of independent, interacting, and self-interested agents” (Davidson and Venning, 2011, p. 215). An essential characteristic of such systems is its emergent characteristics and nonlinearity, leading to multiple possible outcomes of dynamics. In complex adaptive systems, taking inadequate account of the inter-relationships between objectives and outcomes, can result in negative unintended consequences, such as performance gaps in HPBs (Shrubsole et al., 2014). Thus, any engagement with such a system, whether practice- or research-oriented, demands project design, measurement, and evaluation tools that are suited for such complexity (Shrubsole et al., 2019b). The systems thinking approach thereby contrasts with traditional analysis (reductionist), which studies systems by breaking them down into their separate elements. Jay Forrester of MIT and his students set the groundwork for understanding and modeling complex system dynamics within organizations (Sterman, 2000). They highlight that parts interact with each other as an interconnected set of reinforcing and balancing feedback loops. Some of the system’s impacts or outcomes develop over time and sometimes can be quite delayed and not immediately noticeable. Taking away paper towels in the public washrooms in an office building, for example, may reduce paper waste and costs in the short-term, but it can also create resentment toward sustainable initiatives when people relied on those paper towels for a variety of purposes (e.g., cleaning up a spill in their office) or if the available air dryer is not working well. As people get increasingly annoyed with this situation and talk to each other about it, the resentment builds and may interfere with future initiatives. Systems thinking provides tools to anticipate some of the unintended consequences and figure out ways to avoid them.

The system change framework developed by Foster-Fishman et al. (2007), builds upon earlier system theories by Forrester, Meadows, and Sternman and provides a useful approach to modeling the complex, dynamic, and multi-level interactions between the two major systems within HPBs: (A) The physical side (the building design and features), which defines our system boundary, and (B) The people side including the tenant organizations and the building citizens (Coleman, 2016). Key actors on the people side in this system include the employees (as the main occupants), owner, tenant management, building management, and staff, and the surrounding community interacting with the building. Fundamental systems parts related to the tenant organizations include their leadership, organizational culture, resources, and regulations/policies (Foster-Fishman et al., 2007). In this model, specific cultures are developed among building citizens interacting with each other and building features (some of which are in return influenced by citizens such as personal plants and artwork) and influenced by other system parts (e.g., policies, leadership). Over time and through various building phases (pre-occupancy, transition, and post-occupancy) these system components interact in unique ways, shaping the creation of the COS and the actions of building citizen and their experience in the building (Coleman, 2016), in turn influencing the resource use of the building as a whole as well as other dimensions of sustainability. The success of HPBs has traditionally been gauged by the how closely they meet the (mostly emissions-based) performance goals rather than illustrating how they function as part of this integrated system (Cole, 2012). As such, understanding the building as a system is crucial in creating COS, which then supports the performance and sustainability goals of HPBs.

In this paper, we primarily discuss the cultural aspect of this system dynamics model. However, it is important to consider other systems components that may be connected through reinforcing and balancing feedback loops (Sterman, 2000; Meadows, 2008). For example, inspired by a series of informational workshops and vegetarian cooking classes, the employees of an organization may develop a collective value for reducing the environmental impact of the food they consume during meetings. After advocating for a change with the organizational leadership, this shift in values may result in a new company policy of only allowing plant-based meals for official meetings. This policy, in turn, will then communicate the value underlying the policy to new people joining the company. The key to transformative change is to find leverage points in the current system that can bring about desired changes in the system (Foster-Fishman et al., 2007; Meadows, 2008). Detecting leverage points typically requires the participation and collaboration of different system actors to understand the dynamics within and across specific parts of the system. Meadows (1999) found that changing systems norms and mental models is one of the most effective leverage points for creating truly transformative system changes, which is why the focus on culture is so critical to our theory of change. Yet, it is not sufficient to just incorporate the key characteristics of systems thinking into cultural change strategies. If the goal (COS) and objectives (e.g., closing the performance gaps) are not underpinned by clearly articulated sustainability principles that are endorsed by building citizens (as discussed in the previous section), identification of impetus and engagement strategies will be unclear during cultural change initiatives.

Bottom-up engagement processes that clarify, reinforce, and support the creation of principles consistent with COS are critical to ensure evaluation and re-assessment are embedded into the change process. If these are absent, the validity or the capacity of cultural change processes to deliver COS outcomes is rendered doubtful. Thus, we will now turn our attention to participatory engagement processes necessary in fostering change toward COS within the system boundaries.



Bottom-Up Change Through Engagement

A truism of organizational change is that senior management must fully support any transformational program (Danter et al., 2000). Wang et al. (2020) argue that reaching sustainability goals within HPBs is not possible without the participation of key internal stakeholders, as they are responsible for projects and actions, in addition to being affected by their implementation. Yet, as argued previously, top-down processes alone are insufficient for cultural change processes, so collective bottom-up efforts are required. For this to be effective, significant engagement is needed from the building citizens.

Engagement is a conscious process that is more comprehensive than behavior manipulations (Meyer and Gagnè, 2008; Shove, 2010). Engagement occurs across cognitive, emotional, behavioral, and collective dimensions; ideally all four simultaneously (Riemer et al., 2014). Engagement strategies grounded in this understanding focus on developing ongoing community and providing different options to connect cognitively, emotionally, behaviorally, collectively to sustainability over time (Macey and Schneider, 2008; Meyer and Gagnè, 2008; Riemer et al., 2014). Thus, engagement focuses on actions (e.g., language, rituals, and practices) that contribute to cultural change. As suggested by Senge (1991), people do not necessarily resist change, they just do not like being changed without their input. In this bottom-up approach, building citizens become promoting agents and not just recipients of sustainability policies and regulations. An engagement process is not about manipulating a person to do the right thing against their will, but about activating existing energy. That is, a person needs to have at least some initial openness to sustainability or related issues (engagement potential) or an external element that opens a space for action (impetus). Then they make a conscious decision to become more engaged (through a spark). What provides an impetus for one person or the other is not equal. For some, a shared kitchen is impetus to eat lunch away from the desk and begin interacting with other building citizens, while for others it is the invitation through a colleague to join them. In our model (see Figure 1), physical design features, aspects of tenant organizations (e.g., a new policy or an onboarding video), the existing COS, as well as other citizens (through a ripple effect) can serve as impetus for engagement.

Engagement processes for social change cannot be forced, they can only be fostered. They require enough individuals with an engagement potential, which in turn requires time, resources, and long-term commitment (Riemer et al., 2012). Our change framework relies on the development of supports and services needed, and a dedication of necessary resources to the bottom-up engagement program. Once citizens who have engagement potential and impetus make a conscious decision, or “spark,” we need to ensure that people can engage; that they have the time and supports required (e.g., green team, Manager of COS). Engagement is thus something that needs to be implemented actively and intentionally. An application of systems thinking further points out that certain desired actions require changes to the social-ecological system that can either enable or hinder specific further actions. For example, if sourcing local food may be challenging for employees, they could advocate for a weekly farmers’ market at their building. The search for sustainable futures “requires connecting knowledge to the capacities and capabilities to make desired changes” (May and Perry, 2006, p. 30). It is assumed that more active engagement efforts are needed initially, while over time a strong COS and a high number of engaged citizens sustain engagement through a reinforcing feedback loop. However, disengagement (e.g., because of competing demands and lack of time) and employee turn-over can negatively affect the strength of that loop, which will likely require ongoing intentional engagement efforts to counteract that decline.

Citizens also actively shape their structural environment through specific actions. In the area of environmental protection, Alisat and Riemer (2015) have defined the concept of environmental actions as ranging from low-level participatory civic action, such as informing oneself about environmental issues and participating in community events, to highly involved and political leadership actions such as organizing a protest. Engaging in these types of actions often requires specific types of competencies, which Jensen and Schnack (1997) refer to as action competencies. More recently, Dittmer et al. (2018) identified four elements of these action competencies: knowledge about the issues, reflection on knowledge and experience within the context of one’s values, visions for alternatives, and the ability to engage in collective action. Similarly, in their call for a shift in individual and collective mindsets to effectively engage in climate action, Wamsler et al. (2020) developed a competency framework of five clusters of transformative skills and qualities necessary for shifting mindsets related to climate action. These are (1) openness, self-awareness, and reflection; (2) compassion and empathy; (3) perspective-seeking and relationality; (4) agency, empowerment, and sense-making; and (5) values-based courage and engagement. Some people will have already developed these competencies, while most people have not. Creating structures and mechanisms that function as experimental safe spaces is central to supporting the development of such competencies (Wamsler et al., 2020). Our theory of change also incorporates “Assess & Adapt” as ongoing processes that serve to learn about stakeholders needs and competencies, through an understanding of their internal landscape and current COS. This identifies crucial leverage points and prioritizes time/resources based on gaps in the process. An ongoing assessment and feedback system then allows for continual improvement through; pre-occupancy and post-occupancy focus groups, annual building surveys, and interactive research projects, such as photovoice research, among others.

Engagement is crucial not only in terms of the delivery of the change strategy but also in the very framing of the goals/objectives of the COS. Engagement processes are not about presenting goals and ready solutions to stakeholders; as discussed above, the simple inclusion of stakeholders is not sufficient in ensuring that sustainability goals are met. Co-creation of goals and strategies, requires design thinking and well facilitated group processes (see Geobey, 2021). The assumption is, that over time, after being reinforced by their surroundings (both physical and social), building citizens who were slightly engaged originally will be part of a ripple effect. Research shows that we are heavily influenced by our immediate social group and diffusion of innovation and social change often starts with a few individuals (the innovators and early adopters) but then ripples to others within their social group (Rogers, 2003). Over time, this can result in cultural changes within an organization or community, which then, in turn, influences further engagement. As such, culture is a powerful means to elicit engagement. Mintzberg and Westley (1992) suggests that organizational culture is equivalent to the soul that binds people and organizations together and it guides organizational members’ believing and thinking, perceiving and feeling, ultimately directing their behavior (Smircich, 1983; Schein, 1985). Engagement and cultural change are mutually reinforcing mechanisms, which are both fluid without a determined end state; culture can be arguably experienced and expressed cognitively, emotionally, behaviorally, and collectively; and engagement across these dimensions lead to actions that change cultures.




FROM THEORY TO ACTION

With the core elements of the theory of change and their relationships laid out and justified, implementation and translation into action follow. Based on the theoretical consideration above, our team developed a manual (“Momentum for Change: A Culture of Sustainability engagement manual”) that served as a general guideline for key change agents in developing an applied collaborative COS engagement strategy (Riemer et al., 2018).4 In this translation from theory to proposed action, it is important to consider that the specific actions cannot be pre-determined or prescribed as that would go against the co-creative bottom-up approach and would ignore the specific cultural and organizational contexts. Rather, it is important to present a set of principles that can be applied across different contexts and interpreted collaboratively by local actors. In our case, we derived five core principles for the development of the strategy: systems-oriented, long-term developmental, strategic, comprehensive, and participatory (see Table 1 for an overview).



TABLE 1. Core principles derived from the theory of change.
[image: Table1]

First, our theory of change foregrounds understanding HPBs as complex and dynamic systems with three interconnected components: the physical building and the social system, which includes the tenant organizations and the building citizens. A key focus is on the emerging COS as a major mechanism for transformations that will foster enduring sustainability that permeates each tenant organization. Second, this type of transformation necessitates a critical mass of engaged building citizens (the stock) who are collectively changing shared values, social practices, rituals, and symbols/language. This is an ongoing, relational, dynamic, multi-year process that we believe can only be fostered but not directed. Third, this type of approach requires a long-term strategy with interconnected strategic actions that build upon each other. For example, it may be important to first develop relationships and community among building citizens (i.e., occupants and building managers and staff) before larger collective goals can be pursued together. Engagement of building citizens is the key driver of cultural change in this approach. Fostering this level of engagement needs to be a multi-level and multi-dimensional effort across an array of interventions that target cognitive, emotional, behavioral, and collective aspects of engaging with sustainability. Finally, the focus on bottom-up approaches to fostering collective engagement and co-creative processes by the building citizens is captured in the participatory principle.

In the application of these core principles, we developed a multi-year strategic plan. This included the use of participatory design workshops to determine what sustainability means to us, forming a building COS committee, hiring a COS manager to foster bottom-up engagement, creating opportunities to develop community, and increasing the capacity for collective actions, among other specific strategies derived from the general principles. This plan also included strategies to leverage the intentional interior design elements of the building, and created opportunities for an increased awareness of the physical space through building tours. Interest and awareness of the research and building was fostered through informational material provided for new employee onboarding. We also worked with tenant management to communicate sustainability as an organizational value using the building as the impetus for that.



POTENTIAL CHALLENGES AND SOLUTIONS


Bickman (1987, p.5) defined program theory as “a plausible and sensible model of how a program is supposed to work.” Often, however, what sounds plausible and sensible in theory will be challenged once you try to implement it in practice in specific context with all of the messiness and competing demands that exist in those real-world contexts. There are a few specific challenges, we were anticipating in implementing such a comprehensive and long-term approach as is represented by our theory of change.

1. Changing cultures takes a long time. There is danger of losing momentum if there are no quick wins. Competing demands can also lead to disengagement. Another challenge can be losing key champions who have a lot of weight in carrying the change process. Turnover is a common challenge in organizational change efforts. Thus, thinking about redundancy early is important.

2. The sponsors of change initiatives at the organizational leadership level may prefer quick-fix solutions that focus on the individual over investment in a comprehensive long-term system-change strategy. While quick-fix solution are less likely to create meaningful and long-lasting change, they may satisfy the need to include something into the corporate sustainability report or to feature on the company’s website. Therefore, a good long-term strategy may include some initial actions or programs that can lead to quick wins to ensure the continuous buy-in of the organizational leadership.

3. Companies have realized that creating positive organizational cultures is key to attracting and keeping the modern workforce, especially younger mobile employees (Fernandes, 2018). Thus, creating a COS may compete with other efforts of creating organizational cultures unique to each tenant organization within the building. For that reason, it is recommended to identify such efforts and integrate and align the COS strategy with these other efforts.

4. While a lot of individual behavior change strategies have been intentionally designed to not even require the target individuals to be consciously aware of the processes, engagement on the other hand takes conscious effort and time that many may not have and will not be given by the supervisors. This may especially be an issue in team-oriented and project-based work that has replaced the more traditional 9–5 types of jobs (Matthews et al., 2018). The nature of this type of work makes it harder for individual workers to justify their engagement in things other than the project-oriented work. Asking organizations to provide regular designated “sustainability hours” that can be used to work on individual or collective sustainability actions may be a way to address this.

5. Fostering cultural changes operating at a systems-level are resource intensive. Unless sustainability is seen as a key organizational priority, this may not be an investment organizations’ feel like they can make. Thus, it is important to ensure the level of organizational commitment before engaging in the change process.

6. Finally, multi-tenant buildings pose unique challenges because one has to deal with different organizational cultures, structures, and procedures. It also requires more upfront investment in relationship-building and developing community among employees from different organizations.



CONCLUSION

Systems theory suggests that the most impactful and long-lasting changes in social systems target system elements with high reach or influence (Murphy and Jones, 2020). Applied systems thinkers often use the iceberg model to illustrate these highly influential system layers for lasting transformative change. Accordingly, the behavioral level (which is the top layer of the iceberg that can be seen above the water surface) is the least transformative leverage point, while the deepest level (under the water surface), that is values, mental models, and cultural beliefs, is the most impactful one (Senge, 1991; Meadows, 1999; Murphy and Jones, 2020). Of course, this level is also the most complex and difficult to influence, which may be the reason why there are less applied theories in psychology that are targeted at this level, while there are plenty of theories focused on individual behavior. With this paper, we hope to contribute to an exploration and discussion within psychology of how we may develop systematic approaches to intervening at these deeper levels and offer this unique project as a promising starting point for this conversation.

The original motivation for the theory of change presented in this manuscript was the request by the leadership team to create a behavior change strategy to avoid the before mentioned performance gaps often observed for HPBs. Our team determined that creating a strategy that would change multiple actions simultaneously and maintain these changes over time, as building citizens transition in and out of the building, can only be accomplished by going deeper – below the water surface of the iceberg – by creating cultures of sustainability through building citizen engagement. Beyond just sustainable building design, construction, and operation, cultural change initiatives undertaken with meaningful engagement have the potential to result in a more robust prototype than any single case study building. Leading not only to carbon reductions within HPBs, but also movement toward economic equity, environmental protection, and social justice (including health and well-being).

In many existing psychological theories, cultural factors are recognized as crucial influencing factors, for example, values are prominent in most individual-level behavior change strategies (e.g., value-belief-norm theory; Stern et al., 1999), yet they rarely are considered the focal element for transformative change. Yet, transformative change toward sustainability demands that scientists, intellectuals, and other professionals recognize the limits of current theories of change. Sustainability implies a change of fundamental cultural epistemologies and hence a fundamental change in our scientific models and approaches (Reason, 2002; Sterling, 2004). Recognizing the public role of science, many scholars further problematize the linear, instrumental perspective between institutions of higher education, research and learning and the solutions of social and political problems, such as sustainability challenges (Van Poeck and Vandenabeele, 2014). Working from within the discipline of community psychology, we also embrace the centrality of issues of justice in cultural transformations. If sustainability is to become a process with the power to transform, “justice and equity issues need to be incorporated into its very core” (Agyeman, 2008, p. 752); only then can we truly realize the potentials of HPBs. Working within current neoliberal market structures, we recognize the limitations of this economic model in supporting transformational change that is not linked to increasing growth-oriented sustainable development. Engagement of employees is only possible, if organizations encourage employees to allocate their workhours toward shared building and community-level goals. Changing cultures is extremely difficult and requires long-term commitment that many organizations may not be prepared to make.

Buildings can be more than physical spaces, we occupy, they can foster a sense of shared identity, the feeling of recognition and of belonging to a specific place that improves quality of life. When they are designed as a collective construct, a feeling of co-responsibility informs our efforts. They can then provide reference points to which people can relate and connect – a culture. We hope this paper provides organizational change agents with a framework they can use in the development of their comprehensive change strategies. However, cultural change requires more than a cookie-cutter approach, or recipe that one can simply follow, but rather general principles that require an understanding of the underlying theory of change, which is why we elaborate on ours here. This 5-year study also aims to address the significant gap in the literature regarding the empirical evaluation of such comprehensive co-creative approaches. We also hope that it gives researchers a starting point if they are looking for approaches that go beyond incremental behavior change and involve co-creation toward more just and sustainable societies.
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FOOTNOTES

1Cultures of sustainability are referred to in the plural to recognize that there are many different cultures of sustainability, and not one distinct “culture” that can be defined as such (see also Kagan, 2010 for a more thorough discussion).

2We would like to acknowledge the excellent suggestions by the two reviewers that led to further integration of more recent literatures.

3Most physical design features of HPBs (and other buildings) are still decided in a top-down process with little engagement. Yet, engagement should not start with the transition into the new or retrofitted building. There is growing literature that points out that many performance gaps in HPBs are related to a lack of engagement processes early in the design phase of the building. As Reed (2007) describes it, this process of integrated design shifts the role of the architect/planner/designer away from the expert holding all the knowledge to that of a facilitator of a process of revealing. Integrative design can thus create more bottom-up physical features.

4This unpublished manual is available from the second author upon request.
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INTRODUCTION—ESSENTIAL TRENDS IN SUSTAINABILITY RESEARCH

Over the last decades, the field of sustainability science has experienced trends toward (1) a transdisciplinary (Hirsch Hadorn et al., 2006; Jahn et al., 2012) and (2) systemic, relationship-based understanding of transformation (Clark and Harley, 2020) and (3) transformative research (Schneidewind et al., 2016; Fazey et al., 2018; Clark and Harley, 2020). A key feature of these trends is that they emphasize the roles of human subjectivity and agency in transformation processes (Manuel-Navarrete, 2001, 2015; Lang et al., 2017). In the following I would like to briefly introduce these trends as basis for later discussion on how psychology could help address specific challenges in this context.


From Environmental Science to Transdisciplinary Transformation Research

First, sustainability science has moved from focusing on the analysis of environmental issues toward a research field that aims at a transdisciplinary understanding of transformation (Kates, 2011). Discussions about sustainability were initially driven by environmental sciences and led to substantial research on resource efficiency, technological solutions, and their respective governance (Kates and Saito, 2001; Clark et al., 2005). Discussions on sufficiency and lifestyle changes originally attracted much less attention. Recently, this situation has shifted significantly. Many industrialized societies are facing challenges related to psychological health and well-being, stimulating the search for sustainable and mindful lifestyles (Kasser, 2003; Brown and Kasser, 2005). Today, there is broad agreement that human behavior patterns and lifestyles play crucial roles in the current crisis and influence future transformation pathways (Botkin et al., 2014; Lang et al., 2017). In light of this, integrating knowledge from various academic and non-academic sources has become a key feature of sustainability science.



From “Top-Down vs. Bottom-Up” to a Systems-Based Theory of Change

Second, the discourse on sustainability has seen the emergence of new theories of change that are based particularly on an understanding of complex, adaptive systems (Clark and Harley, 2020), integrating insights from various research fields based on relational ontologies (Oberlack et al., 2019). Originally having an emphasis on environmental (i.e., Earth-system) changes, the discourse on sustainability used to have a certain bias toward “top-down” analyses and “solutions” to preserve the stability of global ecosystems (Lövbrand et al., 2009). In parallel, bottom-up activities have driven local change processes, leading, for example, to the transition movement and other initiatives. Only in the last decade, these perspectives have become increasingly integrated into what several authors call a “systems view” (Capra and Luisi, 2014) or “relational paradigm” (Walsh et al., 2020; West et al., 2020) of sustainability research and transformation.



From Descriptive Science to Transformative Research

Third, the role of science in society has been shifting toward so-called transformative research that not only provides knowledge from a seemingly objective observer's point of view, but also actively engages with stakeholders to integrate academic understanding into processes of taking action (Lang et al., 2012). Not long ago, scientific discourse and organizations were largely focusing on research about sustainability phenomena, providing results as advice to decision-makers and preserving the “independence” of academia (Mobjörk, 2010). The boundaries of these roles have increasingly become blurred and scientists and research institutions are exploring how to contextualize research processes in multi-stakeholder processes that are normatively oriented toward the common good (Schneidewind et al., 2016; Fazey et al., 2018).




DISCUSSION—WHY AND HOW THESE TRENDS CALL FOR AN INTEGRATION OF PSYCHOLOGY

All these trends are encountering challenges that create opportunities for psychology to contribute to sustainability-related research processes.


Transdisciplinarity—On the Challenge of Overcoming Knowledge Hegemonies

In the context of developing a transdisciplinary understanding of transformation, psychology can contribute a lot of knowledge on how to integrate aspects of human behavior into transformation processes and how to understand the generation and representation of knowledge in transdisciplinary research processes.

A key issue of a transdisciplinary understanding of sustainability lies in the field of behavioral change and lifestyles. A lot of scientific advice for decision-makers is being provided based on so-called integrated assessment models (IAMs) that (implicitly or explicitly) include assumptions about collective behavior and behavioral change (van Vuuren et al., 2011; Béatrice et al., 2019). Undoubtedly, psychology can offer important insights and tools to understand the aspects and mechanisms shaping lifestyle choices and collective behavioral changes. Here, psychology scholars should be actively involved in the design of these models, e.g., to examine how the assumptions of these highly influential models are consistent with the latest psychological findings. For example, it seems crucial to me that sustainability-related discussions go beyond an individualistic understanding of the human being and its health and well-being. This could help create political incentive structures for behavior change that are not based on outdated understandings of the human being, like e.g., notions of a homo economicus which is still widespread in fields outside psychology, but widely criticized as inadequate in today's psychology and sociology literature (Urbina and Ruiz-Villaverde, 2019). While there have already been substantial efforts in the field of psychology to contribute to sustainability, I see a great need for sustainability-related research institutions and programs to integrate psychological perspectives more pro-actively into transdisciplinary research processes to account adequately for the role of human behavior.

Another important contribution could lie in helping to understand the factors that shape processes of effective knowledge integration (Wiek, 2007). Transdisciplinarity aims at integrating various forms of knowledge (i.e., systems knowledge, orientation knowledge, transformation knowledge and process knowledge). In practice, this includes non-academic knowledge and experiential or tacit knowledge, and many research processes are struggling with this ambition because they are lacking expertise on how to examine the factors that “lie behind” the ways different knowledge is being represented. Thus, it is highly relevant to understand the motivations, aspirations, and drivers that shape knowledge representations in these processes. Psychological perspectives can provide valuable expertise on how knowledge is generated and processed, for example through the integration of reflexive practices such as mindfulness in the research process (Lang et al., 2017).



The Systems View—On the Challenge of Integrating Human Subjectivity

In the context of developing a systems-based theory of change, psychology can contribute a rich spectrum of empirical methods for investigating deeper systemic leverage points.

In a systems view, transformation processes are understood to be shaped by changing relationship patterns across systems and different leverage points for systemic change. Here, mental models, i.e., values, paradigms and belief systems, are considered as so-called deep-leverage points (Meadows, 1997; Abson et al., 2017).

Hence, as sustainability researchers are exploring the roles of subjectivity and mental models in transformation processes, they need methods that allow for an examination of these aspects. Psychology can either contribute its own, or help enhance existing non-psychological methods to integrate deeper and more complex understandings of human beings and their interactions in social contexts. As an example for this kind of synergetic work, I see the emerging community of so-called “psycho-social research” (Clarke, 2002, 2006; Clarke et al., 2018) that has integrated insights from psychoanalysis in the design of qualitative social science methods. Psycho-social research aims at reaching beyond narratives of a rational human being and tapping into the messy, contradictory, ambiguous “lived life,” e.g., by conducting life history interviews or by working with free associations and dreams (Hoggett, 2013).

Other exciting developments can be observed, for instance, in the context of adapting methods for systems constellations in contexts outside their origins in group or family psychology (Müller-Christ, 2018, 2019; Müller-Christ and Pijetlovic, 2018). Revealing patterns within human subjectivity and how they are reflected and manifested in inter-personal, social and even ecological relationships may play a key role in developing context-specific transformation strategies and practices. Researchers and organizations active in the context of sustainability should be open to the integration of these methods and the inclusion of related experts from psychology.



Transformative Research—On the Challenge of Engaging Meaningfully

In the context of transformative research, I see that psychology has expertise in a broad range of practice-oriented tools that could contribute to integrating and improving reflexive elements for engaging stakeholders in research processes.

In transformative research, academics go beyond the notion of a seemingly independent scientific observer and actively engage with relevant stakeholders to co-design responses to present challenges. Specific challenges arise from the fact that the knowledge of the different stakeholders involved may be grounded in very different normative and ontological or epistemological assumptions. This means that the research process may only partly be about generating and evaluating knowledge. Rather, it may likely involve dynamics triggered, e.g., from interpersonal conflicts between different normative notions, values and worldviews or cultural and historical backgrounds. For handling such dynamics and conflicts, it is recommended to include reflexive or diffractive practices that invite all participants to reflect upon the normative implications of their own activities and examine their own subjective biases and how they might influence their notions and actions (Lang et al., 2017; Fazey et al., 2018).

Here, the insights and experiences from psychotherapy and psychodynamics can offer resources for designing formats of interaction and engagement. Often, I have experienced how transformative research processes became dysfunctional not because of lacking or inappropriate knowledge, but because of subtle (often implicit) power and oppression dynamics and subsequent emotional distress on the part of the participants. Sustainability researchers may be largely unaware of these dimensions of their work and scientific institutions often may not have the capacities to include professional facilitators that are trained to handle more profound conflicts and vulnerabilities. My experience is that sustainability-related conflicts—such as experience of injustice, colonialization, oppression, or marginalization—are influencing transformative research processes more than the responsible researchers are aware of. Fostering an understanding for the occurrence and careful handling of these dynamics seems crucial for successful transformative research in the future. Psychological schools have a successful history and solid evidence base to provide the expertise for addressing this gap.

As final outlook I would like to mention the idea of creating and holding specific spaces in which change agents can explore and transform their own behavior patterns and even institutional settings as part of transformation processes. For example, I have been very inspired by learning about the “carbon conversations” co-initiated by the psychotherapist Rosemary Randell in which citizens can collectively explore the psychological roots of and obstacles to their behavior and learn climate-friendly behavior patterns together (Randall, 2009). Also, in the context of organizational leadership, containment (Bion, 1985) is essential and well-established as a way to navigate change processes. I am wondering to what extent it might be possible to establish such spaces and routines of containment strategically for enabling transformation processes with stakeholder groups. It may seem a farfetched notion now, but in the face of the dawning ecological crises, the exhaustion and distress of the relevant stakeholders and institutions seems obvious to me, and it is becoming essential to open new pathways for working through existing conflicts. Psychological and psychotherapeutic approaches have gained significant expertise in how to design and conduct such processes to support personal health and well-being. For the sake of planetary health (Horton et al., 2014), maybe one day we will witness a kind of “planetary containment initiative.”




SUMMARY

I have reflected upon current trends in sustainability science and how psychology-based insights can contribute to addressing specific challenges arising as part of these trends. In the context of moving toward a transdisciplinary and systemic understanding of transformation and toward transformative research, psychology can contribute to a more holistic conceptualization of socio-ecological transformation. In particular, it can offer insights into the nature of human behavior and its interaction with social context dynamics Moreover, psychology can offer methods to describe patterns of human subjectivity and how they are entangled in larger systems dynamics. On the practical side, psychological practices can provide expertise on how to design and facilitate co-creative learning and meaning-making spaces that go beyond creative practice: by allowing for the exploration and transformation of deeper root causes of conflicts that are often inherent to stakeholder engagement.
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In this article, we provide a theoretical conceptual analysis of FridaysForFuture (FFF) and of its effort in promoting the governance of socioeconomic transition toward sustainable development. FFF is a social movement that has received outstanding public recognition and visibility across the world in the last 2 years and is of great interest to educational research because it is largely composed of youngsters and appears to play a paideutic role in societal innovation. There is a growing but still limited body of investigation of FFF’s structures, genealogy, and behavior. The same goes for its theoretical and ethical background and principles. Its efforts to promote social change by going beyond individual agency toward collective agency deserve greater attention from educational scientists. We argue that FFF is a complex, self-organizing, informal network, which we define as an enactive network for its ability to retrieve scientific knowledge and transform it into lived meaningful knowledge, and for its capacity to mobilize masses and influence public discourse under a specific ethical umbrella. We provide six macro categories to describe and explain FFF: 1) nested emergent network, 2) collective social agency and leadership, 3) political impact, 4) science-based learning and activism, 5) paideutic function, and 6) ethical (normative) stance. We stress the FFF capacity to recruit high-level scientific knowledge without direct support from schools, and embody strong ethical stances with specific references to the ethics of responsibility and care for the interaction between humanity and the natural world. Finally, we suggest that FFF can be interpreted as an enactive network with the ability to affect collective identity and empower collective agency by encouraging communities into a more scientific, evidence-based, and ethical public discourse.
Keywords: FridaysForFuture, enactive network, collective agency, education for sustainable development, climate change, enactive embodied cognition, systems theory, socio-ecological systems
INTRODUCTION
Recent socioeconomic and ecological crises, such as COVID-19 and climate change, have presented serious challenges to human systemic homeostasis, safety, and continuity, and require prompt and adequate responses from human communities. The response of human systems to such novel and profound crises, however, cannot consist of the mechanical implementation of a preestablished set of behaviors or values, as normally happens in the context of standard emergency procedures with the automatic implementation of detailed preplanned actions (e.g., emergency evacuation of a ship). The current crisis in which the whole of humanity find itself is new, profound, and dramatic, and standard responses do not seem adequate in the face of such situations (Steffen et al., 2015; Walker et al., 2020). Human communities’ capacity to respond should rather be conceived of as a dynamic, iterative process of coevolution between the response itself and the evaluation of the effects of previous responses, as is the case with continuous behavior monitoring (Clark, 2013). Moreover, the coevolution of action and response evaluation is usually supervised by normative ethical stances intended to provide intentional teleology and values frameworks that make evaluation possible. No collective and systemic human actions are neutral in their assumptions—or in their consequences—as they tend to derive from a set of ethical principles that guide practical decision-making, at least formally. It is well established that profound crises such as the current one require new ethical frameworks that are capable of prompting new responses and strategies (Folke et al., 2005; Steffen et al., 2015; Walker et al., 2020).
In this study, we provide a theoretical conceptual analysis of FridaysForFuture (FFF) and its intended aim of effecting socioeconomic and ecological changes through the promotion of sustainable development in its various forms. FFF is a macro-social movement that has received outstanding public recognition worldwide and gained visibility over the last 2 years. It is of great interest to educational research since it is largely composed of youngsters and seems to play a paideutic role in relation to societal innovation, being able to autonomously collect and share complex forms of scientific knowledge, transforming them and then enacting them in society in order to trigger collective awareness and agency. In contrast with formal schooling, FFF is a bottom-up movement, an emergent self-organizing network, providing pedagogical activities to peers and adults to support the sustainability discourse and promote social engagement at all levels of society (Kühne, 2019; Stratton, 2021). We argue that FFF is a complex, nested, and informal network, which we define as an enactive network due to its capacity to retrieve scientific knowledge and transform it into lived knowledge enacted in the real world. FFF aims to distribute such knowledge, mobilize large numbers of people, and influence public discourse under an explicit though nonhomogeneous ethical umbrella.
Social movements are powerful arenas for learning how to initiate societal change, gain transformative agency, and develop critical thinking (Kajamaa and Kumpulainen, 2019). The motivational and interactional intensity of social movements is often seen as a desirable model for human learning and education in general (Sannino et al., 2016). There is vast literature in the field of learning and social movements. However, little research has been conducted from the point of view of enactive theory and enactive learning within social movements, especially within FFF. With our study, we want to contribute to establish enactive theory as a paradigm for the study of learning within social movements. Our hypothesis is that FFF represents an innovative model for connecting learning and activism, education and politics, embodied and virtual life, and individual and collective perspectives, and for promoting students’ agency as well as student–scientist collaboration on sustainable social innovation.
So far, there has been scarcely any investigation of FFF’s structures, genealogy, and behavior (Cattell, 2021). The same goes for its theoretical, pedagogical, political, and ethical background and principles (Biswas and Mattheis, 2021). As highlighted by Shove (2010), issues of climate change are often (politically) framed in terms of individual behavior and personal responsibility. However, values and ideals do not often result in action, attitude, or behavioral change. Nonetheless, the efforts of FFF to promote social and ecological change through collective agency go beyond mere individual agency and deserve more attention from educational scientists. We use embodied and enactive cognition theory (EC) (Gallagher and Francesconi, 2012; Varela et al., 2016) and systems theory (Folke et al., 2005; Papachristos et al., 2013) as theoretical frameworks for analyzing the collective agency and pedagogical–ethical implications of FFF.
In line with the theme of this special section, we aim to describe the primacy of collective agency over individual agency in FFF in the face of the increasing urgency of sustainability-related transformation and to provide theoretical conceptual insights as the basis for further educational research. Instead of focusing exclusively on intraindividual behavior analysis, we propose the enactive and systemic approach to frame and explain how collective agency is becoming predominant in the development of solutions to the crisis. Such a comprehensive perspective not only increases the ecological credentials of psychological and educational research but also provides fruitful insight into guiding real-world transformation processes toward sustainability. Our study undertakes theoretical conceptual analysis (Kahn and Zeidler, 2017) of the FFF’s structure and behavior in order to provide specific answers.
This article focuses on three points. First, it explains why systemic and enactive approaches can provide new insights into FFF’s embodied knowledge and agency. Second, it develops six analytic descriptors of FFF in order to offer a richer description of FFF that should be of use to the scientific community in the context of further theoretical and empirical analyses of this and similar social phenomena. Third, drawing on our theoretical conceptual analysis, we provide insights into, and interpretations of, the role of FFF. The article concludes with suggestions for research to foster sustainable development.
ENACTIVE NETWORK: EMBODYING KNOWLEDGE
A range of environmental psychology and education research has explored sustainability-related learning and behavior at the level of the individual (Giusti et al., 2017; Albrecht, 2020). Various theories from social and behavioral psychology and the educational sciences have been applied to gain an understanding of the awareness, motivation, and normative aspects underlying the ecologically and socially responsible use of resources (Roczen et al., 2014). Non-reductionist approaches such as the embodied cognition theory and enactivism have also been brought to the exploration of these topics, but they continue to focus on the individual and on small-scale aspects of sustainability (Giusti et al., 2017; Albrecht, 2020). We apply embodied and enactive cognition theory (EC) (Thompson, 2007; Francesconi and Tarozzi, 2012; Gallagher and Zahavi, 2012; Varela et al., 2016) to FFF as a social movement that is keen to draw attention to sustainability issues.
EC is a relatively new research program within cognitive science that has spread into philosophy, psychology, neuroscience, and education (Di Paolo et al., 2010; Francesconi and Tarozzi, 2012; Agostini and Francesconi, 2020; Ryan and Gallagher, 2020). It is strongly critical of both Cartesian dualism—the ontological separation of body and mind and subject and nature—and computationalism—the view of the mind as an information-processing computer (Froese and Di Paolo, 2011; Gallagher, 2014). Enactivism looks at the mind and cognition as the process that emerges from the nonlinear interaction of the brain–body–environment (Thompson, 2007; Francesconi and Tarozzi, 2012; Gallagher and Zahavi, 2012; Varela et al., 2016). The enactive approach emphasizes biological embodiment and social interaction as the sources of real-life goals and concerns. Mind is viewed as active sense-making in the context of embodied interaction with the world. Enactive cognition means that knowledge is acted out in the real lived world (Lebenswelt) in a constant attribution of sense to the lived experience (Gallagher, 2014; Kiverstein and Rietveld, 2018). In this sense, the enactive approach does not consider the mind merely as a receptacle for information. The enactive mind, although undoubtedly involved in the cybernetic cycle of information input and output, goes far beyond that, suggesting that cognition represents the capacity of the subject as an agent to produce sense from being-in-the-world, in the ongoing subjective experience defined by a specific body, a specific environment, and in a specific moment (Thompson, 2007; Kiverstein and Rietveld, 2018; Ryan and Gallagher, 2020). Thus, knowledge is not represented as if in a mirror but instead is embodied and carried forward in interaction with the world. Enactive cognition helps to bridge the gap between mind and nature and between the individual and the collective, and can support the study of the interplay between collective agency and social structures (Froese and Di Paolo, 2011; Maiese and Hanna, 2019; Ransom and Gallagher, 2020). This theoretical position is now widely accepted by cognitive scientists, philosophers, and psychologists engaged in describing and studying the individual mind (Shapiro, 2014; Newen et al., 2018). Nevertheless, what can enactive cognition say about the collective mind, and collective movements and organizations? This theme has had less investigation and has been less extensively clarified.
Against this background, collective agency in the context of climate change as seen in FFF can be understood as a dynamic counterweight to formal education since it is based on the provision of opportunities for children to learn directly from peers and scientists. This social movement also invites us to rethink the formal boundaries of education systems/schools and challenges us to investigate further the pedagogical potential of bottom-up informal networks (see FridaysForFuture: An Enactive Network? section). Whereas the systems theory is relatively common in environmental and ecological studies (Folke et al., 2005), the choice of EC is original because, so far, embodied and the enactive theory has generally been applied to the study of intrapersonal, personal, or small group activities and not to larger scale intersubjective social movements, organizations, or institutions. This is partially understandable as EC was developed within the cognitive sciences during the 1990s, when the study of the mind was dominated by experimental psychology, neuroscience, and biology. Research at that time was focused on intrapersonal and personal descriptions rather than social, collective, and political ones. However, the lack of attention given by EC to macro-social activities is surprising when we consider that the original text on EC—entitled “The Embodied mind. Cognitive science and human experience” (Varela et al., 2016)—devoted an entire chapter to the theme of social mind as seen from the enactive perspective (see chapter 6). Only recently, some initial attempts have been made to extend the application of enactivism to macro-social phenomena. Relevant examples are Maise and Hanna’s enactive approach to political science and politics (2019), and a few attempts to take an enactive approach to institutions and economics (Petracca and Gallagher, 2020; Ransom and Gallagher, 2020). Our study follows the same line of thinking, which we believe has potential for the social sciences and educational science; we adopt EC as a theoretical lens through which to consider FFF and explore its attempts to bridge the gaps between mind and nature, the individual and the collective, and the personal and the social, from a normative, political, and ethical perspective.
In doing so, the first points to consider in terms of convergence of individual enactivism and macro-social phenomena are that even macro-social phenomena—such as FridaysForFuture and others—have identity and intentionality, intrinsic beliefs, norms, and thoughts, and demonstrate future-oriented, predictive behavior framed in a way that is meaningful for the network (Petracca and Gallagher, 2020; Ransom and Gallagher, 2020). Such networks are of necessity embodied by specific individuals, embedded in a given physical and social environment, and enacted in the real world through consciousness and intentionality.
Now, the capacity to govern the transition at the systemic level, more than the transition itself, is said to be a critical issue for our times (Walker et al., 2020). There is a lack of systemic governmental capacity to direct collective agency in an inclusive, participative, and responsible manner (Lima, 2019). The capacity to control human systems during socio-ecological transitions has been related to the cognitive and learning capacities of systems themselves (Folke et al., 2005; Smith et al., 2005). Acquiring and distributing knowledge, advocating for a specific common ethical narrative and teleology, and calling for a global identity and awareness are all enactive features brought by FFF to the table of public discourse. In the following section, we discuss six theoretical conceptual features of FFF from the EC and systemic perspectives.
FRIDAYSFORFUTURE: AN ENACTIVE NETWORK?
On August 20, 2018, the then 15-year-old student Greta Thunberg posted an image of herself outside Sweden’s parliament holding a handmade cardboard sign reading “Skolstrejk för klimatet" (school strike for climate). She was demonstrating alone against the lack of action on climate change by the Swedish government. Soon afterward, the hashtags #FridaysForFuture (FFF) and #SchoolStrikeforClimate went viral and became a worldwide social movement involving thousands of young people and adults both online and in the streets, and attracting media and political attention. In 2019, several other networks emerged in support of FFF, such as ScientistsforFuture (S4F), EntrepreneursforFuture (E4F), SchoolsforFuture, TeachersforFuture, and ParentsforFuture. The initial activity of just one teenager—more recently supported by other communities and interests coming together, for example, the degrowth movement and the green economy—has snowballed hugely and inspired many others, growing from one individual to thousands of people all around the world in only two years. Today, there are over 200 regional, national, and international FFF Social Media channels (Instagram, Twitter, YouTube, and Facebook) with over 20 million followers (FridaysForFuture, 2020a). The school strikes in the last year before the COVID-19 emergency involved millions of people all around the world, making FFF one of the biggest social movements in human history (FridaysForFuture, 2020b). The 2019 Global Week for Future, for instance, was a series of 4,500 strikes across more than 150 countries, focused around Friday 20 September and Friday 27 September. Likely the largest climate strikes in world history, the 20 September strikes, attracted roughly 4 million protesters; many of them were schoolchildren (idem).
One study has shown that FFF is composed of very young people, mostly female (Wahlström et al., 2019), and another recently revealed that FFF is contributing to climate change awareness (Deisenrieder et al., 2020). FridaysForFuture has spread through both the embodied and the virtual dimensions. The embodied dimension consists of real actions such as school strikes, discourses, initiatives (e.g., Lausanne Declaration and Unite Behind Science initiative), and educational activities (FFF’s training campus and courses, e.g., Smile Campus 2019) (FridaysForFuture, 2020a). The virtual dimension arose immediately after Greta Thunberg’s first strikes, with the twitter hashtags starting to spread quickly within the online community. With the onset of the COVID-19 pandemic, the virtual dimension has become even more important. Consisting mostly of a community of digitally literate youngsters, FFF adapted immediately to the new situation, switching to virtual strikes, online training and learning activities, and digital activism (Hunger and Hutter, 2020).
Below, we present six categories that we have adopted as analytic descriptors of FFF and that could also be adopted in qualitative and quantitative empirical studies in further educational and psychological research into the nature, functions, and impact of FFF’s collective agency or other emergent enactive movements. The six categories emerged from the theoretical conceptual analysis (Kahn and Zeidler, 2017) of FFF documents and websites.
Nested Emergent Network
The complex systems theory and enactive cognition suggest that FFF can be considered as a complex dynamic network composed of a range of other nested networks; it is like a meta-network with a fractal structure based on multilevel agency and distributed learning (Castellano et al., 2009; Clark, 2013; Rodi et al., 2015). Such a meta-network operates as an informal network and also aims to bring innovative potential to typical school structures, which are often centralized, hierarchical, and disembodied (Francesconi and Tarozzi, 2012). FFF has a nested and fractal structure both internally and externally (extended). Despite the existence of a central core represented by FridaysForFuture International, there is no strict hierarchical organization. Instead, it espouses bottom-up activism and personal collaborative engagement (FridaysForFuture, 2020a; Whang, 2020). Indeed, there are a number of smaller groups operating as sibling nodes of the macro FFF network. Such nodes are themselves nested and fractal. Consideration of one of them, for instance, FFF Italy, reveals a number of sub-nodes operating under distributed logic, such as FFF Rome, FFF Milan, and FFF Naples. This kind of fractal structure extends downward to individual schools or even classrooms and students.
This aspect—the highly interconnected and entangled internal structure of FFF—is of relevance for at least two reasons: first, it demonstrates a high capacity for self-organization based mostly on nonhierarchical and distributed leadership and agency. This is a rare attribute in vast and complex international networks and is something many formal organizations and companies constantly seek to achieve but hardly ever accomplish. Second, all layers of the systems appear to be interconnected both in reality and virtually. This increases knowledge transmission and improves the coordination of action but also boosts participation and engagement (Deisenrieder et al., 2020). In addition to its internal structure, FFF has developed an external network that extends into other fields such as science and economy but also draws in schools and parents. Indeed, FFF has created collaborations with a new range of networks—which are similar to FFF and emerged as one of the concrete side effects of FFF—such as Scientists4Future, Entrepreneurs4Future, Teachers4Future, and Parents4Future. Such expansion is vital for FFF. For instance, it is from the connection with Scientists4Future that FFF gains most of the technical and scientific knowledge used in its discourses and initiatives, and that it then disseminates via its own social media accounts. Moreover, it is in partnership with entrepreneurs, teachers, parents, and politicians—and again with scientists—that FFF has developed most of its specific sustainability solutions (FridaysForFuture, 2020a).
In this sense, the extended organization of FFF amplifies its capacity to put collective ideas into action, and to bring collective sustainability ideals and ethical values into the real world (Di Paolo et al., 2010; Zabern and Tulloch, 2020). FFF is both an embodied and a digital movement, and it brings enactivism as knowledge-in-action to both the real and the virtual world, showing that the two dimensions are not only compatible but can actually reinforce each other in a nexus of interactions that would certainly merit further investigation. The movement began with an embodied—and solitary—action by Greta Thunberg, but this action soon reverberated in the virtual world, and from there, in a self-reinforcing loop, it grew rapidly to become one of the most relevant social movements of the last decade (FridaysForFuture, 2020b). That first embodied action had an impact on the online world, and the online world then triggered more embodied actions in the real world, and so on for 2 years, creating the highly interconnected structure of FFF today (Brünker et al., 2019).
Collective Social Agency and Leadership
Combining collective agency with strong iconic leadership is a complicated undertaking, but FFF seems to have succeeded. Collective agency means that a system is able to act as a unity, to behave in a coordinated manner in line with a common narrative, and to pursue common goals (Brünker et al., 2019). The relationship between individual intentionality and its behavior is often not linear and unclear; group’s agency is even more problematic due to the high number of individuals—and therefore the many individual purposes—that it is composed of. The bigger the system, the harder it is for it to feel and behave like a unity. Size is a direct indicator of group cohesion or division (Castellano et al., 2009). Like many other social movements in history, but probably more so than many, FFF demonstrates significant capacity to combine the empowerment of bottom-up collective agency and identity with a strong and highly recognizable leadership (Stratton, 2021). FFF appears to behave as a coherent unit, integrated in terms of meaning and distributed in terms of agency over a very large number of nodes all around the planet (Scheitle, 2020). The governance of such a massive network can be problematic per se, but in the case of FFF governance, as well as in many other social movements, in fact, it equates to self-governance. In this context, rather than guiding the network, the leadership primarily reinforces it.
Along with its leadership, probably one of the key aspects promoting FFF self-governance is its strong sense of mission-oriented engagement, a greater collective ethical aspiration in which all members are deeply immersed (Moor et al., 2020). The causes of climate change, the drive for sustainability, and the sense of urgency that often goes along with it are among the reasons that are behind the internal cohesion of the movement, and the motivation and involvement of thousands of youngsters. Like any movement or large group, FFF needs to reinforce its identity and remain internally compact and solid in order to cope with its dispersion. This is achieved through short, constant, and coherent messages on online platforms that enable FFF to retain its core purpose and the critical mass required to have a tangible impact on public discourse and policy stakeholders at a macro-level. Collective agency can only function if large numbers of the internal nodes of the network are operational and are moving in the same direction. This is not easy to maintain over a long period. It will be interesting to monitor FFF going forward for any signs of decline or contraction in terms of collective organization and participation, as some researchers have already started to observe (Hunger and Hutter, 2020).
Greta Thunberg, who is a rare example of a young female being known worldwide as the leader of a massive social movement (Stratton, 2021), often explains that she is not the leader but only the spokesperson (Whang, 2020). Indeed, despite her determination and motivation, she appears to be very far from the stereotypical model of resolute, strong, and symbolically masculine leadership that is so common in Western organizations and networks. Nevertheless, or perhaps because of this discrepancy, the coordination of the school strikes and all the other initiatives around the world in the course of the last 2 years was astonishing, particularly considering that the large majority of organizers were underage students. This shows that FFF has a high capacity for self-organization and bidirectional internal coordination and decision-making, from the center to the periphery of the network and back (Meade, 2020).
Political Impact
FFF has also had a significant impact on politics and policy at an international level. Many important figures have started citing or quoting FridaysForFuture and Greta Thunberg as the source of, and inspiration for, new national and international policies. Among them, German Chancellor Angela Merkel has declared that “The seriousness with which Greta, but also many, many other young people, are telling us that this is about their lives has led us to approach the matter more resolutely” (Gaida, 2019). In her Agenda for Europe, the president of the European Commission, Ursula von der Leyen, states that she has been “inspired by the passion, conviction, and energy of the millions of our young people making their voice heard on our streets and in our hearts. They are standing up for their future and it is our generational duty to deliver for them” (European Commission. Directorate General for Communication and Leyen (2019)). On March 15, 2019, UN Secretary-General António Guterres admitted that his “generation has failed to respond properly to the dramatic challenge of climate change. This is deeply felt by young people. No wonder they are angry” (Guterres, 2019). On June 7, 2019, FridaysForFuture and Greta Thunberg became recipients of Amnesty International's Ambassador of Conscience award, and more recently, Greta Thunberg has been nominated for the Nobel Peace Prize. These and many other statements show that FFF has succeeded in conquering public political discourse and the worldwide media, and that the FFF narrative has become part of political agendas, documents, and resolutions. The extent to which such conquer is actual and not simply political/policy “green-washing” is beyond the scope of this study but would undoubtedly be worth further investigation and empirical analysis.
FFF has also provoked bitter criticism from politicians and hate speech from certain parts of the internet. Australian Prime Minister Scott Morrison told Parliament that “what we want is more learning in schools and less activism” (Wilkinson, 2018). United Kingdom former Prime Minister Theresa May criticized the strikes, saying that “Everybody wants young people to be engaged in the issues that affect them most so that we can build a brighter future for all of us. But it is important to emphasize that disruption increases teachers’ workloads and wastes lesson time that teachers have carefully prepared for” (McGuinness, 2019). On their website, FFF responded: “Why are kids striking? School children are required to attend school. But with the worsening Climate Destruction, this goal of going to school begins to be pointless. Why study for a future which may not be there? Why spend a lot of effort to become educated, when our governments are not listening to the educated?” (FridaysForFuture 2020a)
Is it true that FFF does not provide educational and learning experiences and that it is a waste of time? Does less activism mean more learning? What kind of knowledge and learning does FFF provide, if any? The extent of FFF’s impact on the political agenda and public policy is vast, and it is clear that FFF has helped to place climate change at the core of political debate, challenging those in power to address FFF requests and forcing them to respond, although the quality of the response remains to be assessed. This is very much political learning as it relates to public responsibility, responsible citizenship, democratic participation, and continuous critical thinking. Political engagement and responsibility of this nature on the part of younger generations are believed to be highly relevant for the sustainable and just transformation of society (Sannino et al., 2016; Kajamaa and Kumpulainen, 2019; Hurrelmann and Albrecht, 2020).
Science-Based Learning and Activism
In 2015, the Sustainable Development Goals (SDGs) were approved by the General Assembly of United Nations through Resolution 70/1 entitled “Transforming our World: the 2030 Agenda for Sustainable Development,” shortened to Agenda 2030 (United Nations, 2015). Since then, the scientific and political attention given to climate change and sustainability has increased, including in education (e.g., Education for Sustainable Development ESD). However, while the SDGs are well-investigated top-down policies—indeed, many scholars now study and discuss the SDGs—FridaysForFuture derives from a rapid bottom-up dynamic. One of the most interesting aspects of FFF is its explicit recognition of, and declared dependence on, science, in particular but not exclusively ecological and climate science, for its themes, data, and even the terms adopted for its public campaigns (FridaysForFuture 2020a; Fisher, 2019; Stratton, 2021; Whang, 2020). One example of this is the Unite Behind Science campaign that FFF launched recently. In August 2019, Greta Thunberg sailed across the Atlantic Ocean from Europe to New York to participate in the United Nations General Assembly under the slogan “Unite Behind Science.” Since the very beginning of the movement, FFF has always extolled the primacy of science over any other discourse, including the political. As far as FFF is concerned, the world should take heed of scientific warnings and indicators relating to the state of the planet and the scientific actions that need to be taken to deal with it (Whang, 2020). The trust that FFF places in science might appear naïve and uncritical, as pointed out by some scholars (Evensen, 2019; Fisher, 2019); however, it is remarkable that FFF has had the capacity to interact and collaborate so closely with scientists on a dialogic, critical, and practical basis (Kühne, 2019).
In response to the critics, ScientistsforFuture published a letter in Science in early April 2019, affirming that the climate strikers' concerns were “justified and supported by the best available science” (Hagedorn et al., 2019a). The letter was signed by more than 3,000 scientists. Some scientists have pointed out the rhetorical limitations of the FridaysForFuture movement and its initiatives and discourses (Evensen, 2019), while others have remarked on its relevance (Fisher, 2019). However, FFF has certainly generated a heated debate within the scientific community and has forced many to take a public position in some of the world’s most important scientific journals.
It must be said that FFF does not create most of the scientific content it disseminates. Instead, it derives much of its technical and scientific knowledge directly from the scientific community, and then distributes it internally and externally. In this sense, FFF plays the role of bidirectional mediator and translator between science and society (Hagedorn et al., 2019b; Kühne, 2019), introducing theoretical knowledge and enactive engagement to the real world and generating a common language for it, for example, decarbonization initiatives. The scientific statements of the FridaysforFuture movement are often actively confirmed and supported by climate researchers (Hagedorn et al., 2019a; Hagedorn et al., 2019b; Fisher, 2019). Researchers agree on the extent of the greenhouse effects caused by man-made carbon emissions and conclude that increasing greenhouse gas emissions have resulted in an overall warming of the earth’s climate (Hagedorn et al., 2019a). They further conclude that global warming will continue to increase if drastic measures to decrease greenhouse gas emission are not implemented worldwide. This kind of knowledge and enaction are replicated by FFF and passed on through its internal and external networks, thus demonstrating the solid foundations and reliability of the knowledge it is sharing. A strong connection with, and dependence on, scientists is therefore a key feature of FFF; this is not a trait it shares with many other social movements over the course of the last century.
Paideutic Function
Ontologically speaking, enactive systems are based on an extended and inclusive conception of the mind and on the role of knowledge and learning (Francesconi and Tarozzi, 2012; Ryan and Gallagher, 2020). In order to keep functioning, individual minds need to transform continuous incoming knowledge and to derive implicit or explicit meaning from it. In autopoietic enactive systems, knowledge is not processed as an input–output chain but is rather conceived as the capacity to adapt to the environment and shape the ecological niche (Kiverstein and Rietveld, 2018). In such systems, learning plays a twofold and crucial role: on the one side, as standard knowledge feeding of the system itself (self-feeding), where the system provides the knowledge it needs in order to continue to function; and on the other side, in the form of constant online updates on the dynamics involved with the construction of the niche and the relative adaptation (Folke et al., 2005), or, in other words, the constant monitoring of the self-environment coupling. FridaysForFuture credentials as a learning network are more fundamental, in that it acquires knowledge and distributes it to network participants. However, it is also much more than that. FFF has shown that it has the capacity to teach peers and adults, to direct others’ learning and development, and to recommend behavior, attitudes, and terminology, which are paideutic functions. This is because FFF is normative—as a paideutic agent usually is. It distributes knowledge internally to peers and externally to society, but it also takes on an educational role in order to increase awareness and generate a sense of identity, belonging, activism, engagement, and ethical and political commitment (Reinhardt, 2019; Rucht and Sommer, 2019). All of these are pedagogical functions and goals. This is why we regard this activity as part of FFF’s explicit paideutic role, and one that is directed toward peers and also adults.
In order to be able to take on a pedagogical function, it is necessary for FFF to do some preliminary work, such as knowledge partitioning (cutting knowledge into small stock of information) and knowledge sharing, and distribution through educational tools and strategies. This is evident on many FFF websites where educational resources are abundant but also through discourses and concrete behavioral examples (Wahlström et al., 2020). Initial data on this point indicate that peers are simulating the behavior and adaptive responses of the leader, Greta Thunberg, and more generally absorbing FFF messages (Deisenrieder et al., 2020). The paideutic role of FFF is exercised in constant interaction with the social environment, transferring scientific knowledge into the real world, building the capacity to learn, and providing ad hoc educational materials—which are easily accessible from their website and other platforms—to promote the incorporation of knowledge into new behaviors. In all these senses, it appears that it is possible to describe FFF as a network with paideutic properties, or even a paideutic network. As a paideutic network, FFF is capable of autonomously retrieving complex and high-quality scientific knowledge, partitioning and transforming it, and then enacting it and distributing it to society in order to try to trigger behavioral change, identity awareness, and embodied and digital activism. Behavioral change, here, refers to a wide spectrum of behavior. In particular, FFF is believed to induce change in the following areas: active knowledge seeking, engagement with climate change issues, energy and water consumption, waste separation, food consumption, consumption in general, and inclusive action to safeguard the future of the planet (Deisenrieder et al., 2020). It also means becoming acquainted with social discourses such as ecological reform, green capitalism, anti-capitalism, democratization, social justice, and much more (Marquardt, 2020). Enacting knowledge, in this case, means that FFF merges ideological reflections with everyday life, transforming it into lively topics to promote collective discussion and engagement, with a strong emphasis on what needs to be done or prevented, thus embodying the normative function so typical of educational work. In doing so, FFF contributes to the creation of the new cognitive, social, and emotional niche necessary for the establishment of the new narrative and the changes to the landscape, where new generations will grow and adopt new language, ideas, values, and behaviors (Geels and Schot, 2007; Raven et al., 2016).
Ethical (Normative) Stance
A final point in our analysis is the role of FFF as an ethical agent. As noted, FFF has the capacity to produce and enact narratives with clear goals. However, as previously stated, no action can be valued neutral, and every action derives from or is inserted post hoc into a framework of ethical values. In the case of FFF, the ethical framework and the direct connection of actions and ethics are explicitly declared: they are the ethics of responsibility and care for the human–nature connection (Reinhardt, 2019; Whang, 2020; Stratton, 2021). FFF is the embodiment of such ethical perspectives in the specific form of pragmatic wisdom (Whang, 2020; Stratton, 2021). An enactivist approach usually involves the application of practical ethics or wisdom (phronesis) (Gallagher, 2007; Gallagher, 1993). Phronesis refers not to the important role of motor skills or to the capacity to act, which is called praktognosia, but to the ability to consider value issues rationally, starting with the wisdom derived from the knowledge we (should) gain from lived bodily experiences (Di Paolo et al., 2010; Gallagher and Zahavi, 2012). In this sense, FFF’s ethical approach is strongly grounded in the lived experience of the individual and the collective.
Despite the young age of its participants and leadership, FFF has demonstrated a capacity to situate practical actions, scientific knowledge, and pragmatic ethical norms within a coherent framework, and has given them a new social meaning. This kind of normative framework indicates the direction that FFF believes society, the economy, and science should follow. The alignment between all these sectors may also help to explain the vast success of FFF. FFF links everyday life with scientific knowledge and ethical statements, and places them all in a functional teleological narrative that aims to modify the governance of socio-ecological systems so that they transit toward sustainability. Despite the fact that FFF tends to emit short, clear messages—as is typical of Twitter, FFF’s primary communication channel—this does not affect or diminish the power of its complex ethical messages.
As has been highlighted, FFF’s general ethics are grounded in the tradition of sustainable development and care for the natural world. However, within such a general framework, it is possible to identify the variety of positions that are part of the movement. For instance, the FFF ethical framework includes deep ecology (a somewhat radical approach to ecological and climate issues) alongside anti-capitalism, green growth, and degrowth, to name but a few. Regardless of the terminological, conceptual, and philosophical variety, FFF has been able to instill a strong sense of commitment and belonging in the young population and beyond, as participation in their initiatives clearly demonstrates. It is interesting to note that a sort of reverse dynamic is underway in which young people call on adults to assume their responsibility for human development and sustainability thus far (Maier, 2020). FFF emphasizes the ethical responsibility assumed by young people and, by contrast, the lack of responsibility demonstrated by the adult world in a sort of intergenerational mismatch (Hurrelmann and Albrecht, 2020; Whang, 2020). In the competition for the dominant narrative in the limited space of public discourse, FFF has taken a pragmatic ethical approach and supported the sustainable development model and narrative, at least those in line with ScientistsForFuture and the Paris Agreement (FridaysForFuture, 2020a). In order to do so, and in the attempt to lobby and advocate for one ethical discourse above the many others that are available, FFF has clearly taken the normative decision to promote its own (multifaceted) perspective on the need for change in the ethics and behavior of its members and of society as a whole.
CONCLUSION
The aim of this study was to provide a theoretical conceptual analysis for FridaysForFuture as an example of collective agency that is ethically and pragmatically engaged into the heated debate about sustainable development. FridaysForFuture is a massive and recent social phenomenon that has gained widespread public visibility and attention. It is a movement made up mainly of young people, but it targets and reaches a large audience and high-level political agencies and institutions. It also has a tangible impact on national and international policies. The specific socioeconomic strata represented in FFF are not clear, but initial studies suggest that it may be based on the middle and upper classes and made up of young, female, well-educated individuals (Hunger and Hutter, 2020). FFF claims to be highly inclusive and repeatedly invites youngsters from all socioeconomic strata to participate. In addition, as we have shown, it actively builds networks with other related movements such as scientists, teachers, and parents. However, it is still relatively distant from other large-scale social movements such as Black Lives Matter. In this sense, the extended dimension of FFF as enactive network—the intention and capacity to reach out and bond with other non-environmental movements—is not yet fully understood. Clearly, overextending the boundaries of the movement’s identity and the themes at its core could put at risk its ability to create and maintain a specific and easily recognizable cultural niche and sense of belonging, and this is a risk that every movement needs to assess carefully.
Deploying embodied and the enactive cognition theory and systems theory, we have described the FridaysForFuture movement as a complex social network with a nested and extended organization and function. As such, it demonstrates a high capacity for self-organization and proactive agency, the ability to enact knowledge in real life, and the ability to introduce specific ethical initiatives to promote the transformation of society. We have defined FFF as an enactive network since it has an embodied collective agency and aims to create a new social meaning and discourse by combining scientific knowledge and ethical activism. FFF brings knowledge to the social and political realms and elevates the public narrative. This movement has not only been able to create a highly nested and hyper-connected internal environment but also to extend vital connections beyond its boundaries toward other communities such as scientists, policy-makers, stakeholders, schools, students, and entrepreneurs. FFF declares itself willing to depart from earlier models of human development by stimulating informed reflection on and awareness of new models based on sustainability and the need to combat climate change.
We also suggest that FridaysForFuture has a pedagogical role. Indeed, in the context of the ever-increasing complexity of knowledge in contemporary society, FFF has demonstrated relevant skills in 1) recruiting high-level scientific knowledge without direct support from schools/teachers and in direct communication with scientists and 2) embodying strong ethical stances that specifically reference the ethics of sustainable responsibility and care for nature, and a new kind of interaction between humans and nature. FFF can therefore be interpreted as a network with transformative and normative paideutic properties that is willing to influence collective identity, awareness, and behavior, and empower collective agency by involving multilayered and nested communities in a more scientific, evidence-based, and ethical public discourse. As such, the pedagogical function of FFF goes well beyond knowledge transmission that is part of school life and reveals interesting and relevant informal, emergent, and distributed forms of learning.
Finally, we suggest that education research should devote more attention to FFF in order to address the following questions: Could formal school systems learn anything from examples such as FridaysForFuture with regard to commitment to common causes, collective agency, and engagement in order to safeguard and promote ethical values? Is there any possibility of collaboration and mutual enrichment between social movements and formal school systems? Is FridaysForFuture a replicable experience? And with what aim? We believe that FFF can stimulate formal education systems to rethink youngsters’ collective agency, identity, and engagement. However, as with all emergent nonlinear processes, it could be fruitless to attempt to replicate FFF on a large scale. FFF’s viral trajectory could certainly not be planned or identified in advance. Instead, it was an emergent dynamic process that, like the majority of social movements, “laid down the path by walking,” starting small, and ending big. Analysis of nonlinear processes has to be often a posteriori analysis. From the day when Greta Thunberg demonstrated alone in front of the government building to today, the FFF network has grown unevenly but rapidly, branching out and spreading throughout the real and digital world. Probably, the only feasible option would be to attempt to replicate FFF’s rise on a smaller scale, for example, at the school or local level, supporting students’ autonomous activism and taking that as the basis for trying to impact the broader landscape where macro-dynamics happen (Geels, 2002; Geels and Schot, 2007).
The rise of FFF has had an impact on the landscape at the micro-, meso-, and macro-levels; however, schools have generally been left out. Indeed, although it has established links with informal networks of scientists, teachers, and parents, thus far FFF has shown little or no interest in dialogues with schools as formal institutions. Could this be a sign that FFF is critical of schools as formal systems? Further research is needed into how schools reacted to FFF and if and how they attempted to collaborate with the movement. It would surely be relevant from schools’ point of view, and potentially innovative, to try to understand if and how it would be possible to replicate “the spirit” of FFF or respond to existing niches that can “provide the seeds of change” (Geels, 2002: 1,261) and eventually be scaled up. Future research should also focus on the emergence of FFF in different contexts around the world, to enhance understanding of niche and regime dynamics and FFF’s ability to impact the dynamics of the landscape level (Geels, 2002).
More data and increased consideration of FFF from a theoretical perspective would advance the study of educational networks and communities (Leiviska and Pyy, 2020), especially informal ones, and clarify any potential relationship between informal student networks and formal school/educational systems. However, it will also be necessary to bear in mind the risks of regulation and control that could result from collaboration between FFF and/or other bottom-up social movements, and formal educational institutions. Collaboration with schools should therefore be given careful consideration before it goes ahead. In addition, for the future, it would seem to be of great value to monitor, study, and model the virtual and embodied interaction among FridaysForFuture, Scientists4Future, and Entrepreneurs4Future to understand their approaches and dynamics and to consider ways in which society, science, and business can work fruitfully and ethically toward the common good.
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