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Climate Solidarity: A Framework and Research Agenda for
Low-Carbon Behavior'
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Climate-change mitigation is a matter of solidarity. Behaviors that primarily benefit other people are proso-
cial behaviors that can be considered solidarity at the collective level. For climate-change mitigation, green-
house gas emissions have to be reduced primarily in wealthy countries, while the major beneficiaries of such a
reduction are the populations of developing countries and future generations, who (will) suffer the significant
negative consequences of climate change. Climate change has created a new global interdependence that
requires a new form of solidarity as a global and intergenerational prosocial behavior. Low-carbon behavior
has so far mainly been studied as a form of pro-environmental behavior but not as a form of prosocial behayv-
ior. The article identifies four approaches to explaining the origin of prosocial behavior that can be applied to
the emergence of low-carbon behavior: rationalist, institutionalist, interactionist, and situational approaches.
The scope conditions and limitations of each approach in the case of low-carbon behavior are discussed,
together with relevant empirical evidence, future research directions, and policy implications. The article lays
the foundations for the study of climate solidarity as a new interdisciplinary field of research that can make a
key contribution to the transition toward low-carbon societies.

KEYWORDS: climate change; global warming; low-carbon behavior; prosocial behavior; solidarity;
sustainability transition.

INTRODUCTION

The transition to a climate-neutral society is an urgent global challenge that necessi-
tates stringent emission reductions in all societal sectors. Current climate-change mitigation
policies are not consistent with the goals set in the Paris Agreement to limit the temperature
increase to well below 2°C and pursue efforts to keep it at 1.5°C above pre-industrial levels
(Hohne et al. 2020; UNEP 2019; UNFCCC 2015). Reaching this goal requires moving
beyond supply-side mitigation policies to (1) remove greenhouse gas (GHG) from the
atmosphere and (2) rapidly increase demand-side mitigation (Millar et al. 2017; Rogelj
et al. 2015; Sanderson et al. 2016; Wynes and Nicholas 2017). Demand-side mitigation is a
vital part of the climate policy agenda (Aune et al. 2016; Geels et al. 2018), for which
changing household consumption and personal lifestyles toward low-carbon behaviors is
essential (Dubois et al. 2019; Moberg et al. 2019; Stern and Dietz 2020).

Household GHG emissions produce 72% of global emissions, including a
significant proportion in the areas of mobility, housing, meat/fish consumption, and
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waste (Dietz 2014; Hertwich and Peters 2009; IPCC 2014). Van de Ven et al. (2018)
showed that modest to rigorous behavioral change could reduce emissions per capita by
6%—16% and would contribute to lowering the costs of achieving the internationally
agreed climate goal of the EU by 13.5%-30%. Modifying household behaviors to curb
household emissions is essential and has great potential for reaching the 1.5°C target
(Levesque et al. 2019; Moran et al. 2020; Rabkin and Gershon 2007). However, current
policies and research only address this issue to a limited extent, mainly considering tech-
nological and economic aspects, but “overlook[ing] the behavioral, cultural, and social
factors that affect theoretical and practical mitigation pathways” (Nielsen et al.
2020:325). Harnessing the mitigation potential on the demand side requires further
knowledge from the social sciences and humanities (SSH) on how to accelerate house-
hold climate-change mitigation (Allen et al. 2015; Bouman and Steg 2019; Jorgenson
2018; Lorenzoni and Pidgeon 2006; Moberg et al. 2019; Steg et al. 2021).

A major limitation of the current understanding of low-carbon behaviors devel-
oped within SSH is that little consideration has been given to the motivations for
and beneficiaries of such behaviors. SSH literature on climate-change mitigation
mostly relies on the environmental paradigm examining the need for humans to care
for and conserve nature, thus considering low-carbon behavior a form of pro-
environmental behavior (Dietz 2016; Jorgenson 2018; Perlaviciute et al. 2021; Steg et
al. 2014). Nature conservation is an essential feature of the sustainability paradigm
that informs climate-change mitigation. However, the idea of climate sustainability
refers to delivering on the needs of current generations while safeguarding the means
to satisfy those of future ones (Adloff and Neckel 2019; WCED 1987:41). The 1992
Rio Declaration already clarified that the concept of “needs” refers in particular to
the essential needs of the “world’s poor,” to whom, it argued, “overriding priority
should be given”; accordingly, limitations should be imposed to maintain “the envi-
ronment’s ability to meet present and future needs” (WCED 1987:41). Thus, climate
sustainability aims at the conservation of natural resources, although the final end is
related to human needs. Nature conservation and the satisfaction of human needs
are complementary rather than competitive ends, but the latter has received scarce
attention as a driver of low-carbon behaviors. The study of low-carbon behaviors
should regard both humans and nature as beneficiaries because the former’s motiva-
tions and capacity for influence can have varying salience.

Moreover, pro-human motivation is particularly fascinating for sociology
because it is a case of global and intergenerational solidarity (Alexander 2006; Baz-
zani 2021; Calhoun 2002; Smith and Sorrell 2014). Indeed, for climate-change miti-
gation, GHG emissions must, at this time, be reduced primarily by wealthy
countries. However, the major beneficiaries of such reductions are not the current
population of wealthy countries but their descendants and, to a greater extent, the
populations of developing countries and their descendants, who (will) suffer the
significant negative consequences of climate change (“a double inequality,”
Barrett 2013:1819). When behaviors involve costs for the self and mainly benefit
other people, they constitute prosocial behaviors, which can be considered solidarity
at the collective level (Wittek and Bekkers 2015:579). Thus, we propose a framework
for the study of low-carbon behaviors as a form of global and intergenerational pro-
social behavior, contributing to the development of a greater understanding of their
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origin and the strengthening of climate-change mitigation strategies. In line with the
need to examine the sociological micro-foundations of solidarity (Hitlin 2014;
Lindenberg et al. 2006), this framework integrates well-established sociological theo-
ries that aim to explain the development of prosocial behavior with more recent
research on low-carbon behaviors from sociology and related disciplines that can
highlight some mechanisms behind the emergence of this type of solidarity.

In the next section, prosocial behavior and solidarity are defined. Then, we
show that contemporary global challenges require a new type of solidarity (altruism)
that is different from the modern solidarity developed within nation-states (mutual-
ism). The central part of the article discusses the main approaches that aim to explain
the emergence of prosocial behavior (i.e., rationalist, institutionalist, interactionist,
and situational approaches) and their application to the case of low-carbon behav-
iors. After a brief introduction, we examine the scope conditions and limitations of
each approach in the case of low-carbon behaviors and present empirical evidence of
their capacity to support such behaviors. The conclusions highlight some common
research aims of climate-solidarity research and the types of contribution that can be
made at the different policy levels involved in climate-change mitigation.

WHAT IS SOLIDARITY?

The notion of solidarity is one of the most obvious in terms of common sense but
also one of the most controversial in scientific research. In general, solidarity is
described as any kind of bond that holds a group or community together and usually
involves a form of belonging through the identification of oneself as part of the group
(Foote 1951; Hunt and Benford 2004; Scholz 2008; Smith and Sorrell 2014). However,
this kind of definition does not precisely qualify solidarity in relation to other social
processes (Bayertz 1999). For example, some types of group membership involving
strong identity ties do not necessarily lead to acts of solidarity among members. There-
fore, in addition to a sense of belonging, Lindenberg (1998) argues that solidarity can
be observed only through solidarity-oriented behavior (i.e., prosocial behavior).?
Although this definition does not account for all the possible meanings of the term
and origins of solidarity, it makes it easier to distinguish solidarity from other social
processes (Smith and Sorrell 2014; Wittek and Bekkers 2015), thus furthering the aim
of improving our understanding of the emergence of low-carbon behaviors.

The distinctive feature of prosocial behavior is that it entails costs for ego and bene-
fits for alter (Wittek and Bekkers 2015). This definition differentiates between two types
of prosocial behavior: (1) mutualism, which results in benefits for ego as well, and (2)
altruism, in which the costs for ego are higher than the benefits or there are no benefits
for ego (Bowles and Gintis 2011). Moreover, prosocial behavior can be direct in dyadic
and group interactions or indirect when mediated by institutions or third parties.

Some authors emphasize the role of the motivations underlying prosocial behav-
ior as a specific feature of solidarity (Bayertz 1999; Bazzani 2020; De Beer and
Koster 2009). Indeed, some behaviors benefit alter irrespective of a clear intention of

3 May (1996:44) suggests that solidarity also requires each member of the group to feel that the well-being
of the group is part of his/her own well-being.
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ego. In this view, the motivations behind prosocial behavior should be clearly ori-
ented toward the well-being of others. Motivations make it possible to distinguish
between pure altruism, which is primarily/only motivated by the well-being of alter,
and impure altruism, which is also motivated by self-interest (Piliavin and
Charng 1990).

Climate mitigation is a case of prosocial behavior because although the costs of
emissions reductions are incurred mostly by the present generation living in wealthy
countries, the expected major beneficiaries are the current populations of developing
countries (Althor et al. 2016) and future generations, who (will) suffer the worst con-
sequences of climate change. Considering the motivations associated with this proso-
cial behavior, we can distinguish between pure altruism motivated by the welfare of
current and future generations in developing countries, a more restricted concern for
the welfare of one’s children and grandchildren, and self-interest in which adopting a
sustainable lifestyle serves as a strategy to preserve the culture of consumption in
wealthy countries.*

FROM MODERN SOLIDARITY TO CLIMATE SOLIDARITY

Individual motivations are a feature of solidarity, but the origin of solidarity
cannot be reduced to them. Durkheim elaborated the most famous theory seeking to
explain the emergence of modern solidarity, focusing on the “structural” characteris-
tics of society. As urbanization, industrialization, and technological progress dis-
solved traditional pre-modern community ties, the new labor division in society
created a new interdependence among individuals (Durkheim 1893/1964). In Dur-
kheim’s perspective, the modern labor division should also foster new awareness
among citizens: observing that their own well-being also depends on the well-being
of others, they should be motivated to adopt prosocial behavior in the higher interest
of maintaining society (Durkheim 1893/1964; Scholz 2008). Thus, individual motiva-
tions for prosocial behaviors are an outcome of labor interdependence. However,
this classical explanation of the emergence of solidarity shared by Durkheim and
Parsons is limited because it mainly focuses on “socialization in which norms are
internalized, and prosocial personalities are formed,” but the authors’ answers “were
not quite satisfactory because they failed to explain the influence [that] changing situ-
ations” can have on solidarity (Lindenberg et al. 2006:4; see also Gottfredson and
Hirschi 1990; Hoffmann 1983). While labor interdependence is the precondition for
solidarity, the emergence of prosocial behavior depends on a wide range of contin-
gent factors that cannot be reduced to socialization. In this sense, Hitlin highlights
the need to focus on “micro-level” processes to better understand the mechanisms
that allow solidarity to develop (Hitlin 2014:195; see also Smith and Sorrell 2014).

Modern solidarity has been sustained by the organization of modern nation-
states around a bureaucratic, military, and police apparatus over the territory, as
well as the centralization of political power and the taxation system. These appara-
tuses contributed to enhancing interdependence among individuals but also created
the basis for solidarity. Modern solidarity reached its full development with the

4 I thank two anonymous reviewers for suggesting this distinction.
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progressive affirmation of civil, political, and social rights, together with the expan-
sion of educational, health, and social services available to citizens. While direct soli-
darity took place in small communities in traditional societies, modern state
solidarity led to the prevalence of mutualist indirect solidarity: citizens contribute via
taxes to the state apparatus that should ensure the well-being of everyone (Brun-
khorst 2005; Durkheim 1893/1964).

Brunkhorst (2005) argues that the solidarity that developed within nation-
states has been effective in addressing three major historical challenges that are now
re-emerging at the global level. First, nation-states have internalized the manage-
ment of religious affairs, reducing large-scale religious conflicts since the Peace of
Westphalia (1648). Second, the introduction of constitutions and political rights
has largely prevented the outbreak of political revolutions and internal conflicts.
The political systems of modern states have renewed and adapted themselves to new
power groups without violent revolutions, thus surviving both socialism and capi-
talism. This flexibility has also been effective in managing a third major challenge:
dealing with the discontent caused by uncertainty and socioeconomic injustice. In
the capitalist context, the state created the preconditions for the functioning of the
market and free individual initiative, but it has also committed itself to reducing
inequalities through taxation and the provision of public services (Brunkhorst 2005,
2007).

The modern solidarity that developed within nation-states seems ineffective in
coping with recent global challenges. For example, large-scale migration, the sus-
tainable use of natural resources, and the spread of diseases are major challenges
of our time that create wide interdependence and can be solved neither by single
individuals nor by single nation-states but require coordinated solutions
(Alexander 2006; Calhoun 2002; Laitinen and Pessi 2014; Smith and Sorrell 2014).
Moreover, the actions undertaken to deal with global challenges often constitute
prosocial behaviors because they can benefit other actors, who may be distant in
time and/or space. These behaviors can take the form of either direct prosocial
behaviors (e.g., welcoming migrants can benefit the migrants themselves but also
neighboring countries and the countries of origin via remittances) or indirect proso-
cial behaviors (e.g., donating money to medical research can benefit people far away
in time and space).

Among these challenges, global warming clearly shows that a new type of solidarity
that goes beyond that developed within modern states is needed. Global warming and
the resulting climate change are a consequence of GHG emissions into the atmosphere,
which are largely attributable to the use of fossil fuels (IPCC 2018). Although the richest
10% of the world’s population is responsible for 52% of global GHG emissions, the
effects of climate change fall outside the national borders of rich countries. Negative
consequences currently affect developing countries that are minimally responsible for
GHG emissions and will impact future generations significantly more strongly
(IPCC 2018). The greatest negative effects of climate change are distant in place (devel-
oping countries) and time (future generations). Thus, climate change has created a new
global interdependence that requires a new form of global solidarity capable of prioritiz-
ing the needs of “others”—namely, the population of developing countries and future
generations (Bazzani 2021; Laitinen and Pessi 2014; Wilde 2013). Among prosocial
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behaviors, this can become a form of altruism that diverges from the mutualism devel-
oped within modern nation-states. Although the beneficiaries of this altruistic solidarity
are always other people, they can be divided into descendants of populations engaged in
low-carbon behavior and other current populations and descendants. The boundaries
of social identity can thus influence the development of these different types of solidarity
(see the “Institutions” section).

The structure of nation-states does not seem prepared for this type of solidarity
aimed at reducing GHG emissions. Rather, it risks encouraging a free-rider logic
instead of international cooperation (Falkner 2016). Moreover, for some authors,
global solidarity is challenging because solidarity is unlikely without group identifi-
cation and strong group ties (Rorty 1989) or can result in competition with group
solidarity (Alexander 2006; Calhoun 2002). Therefore, it is crucial to understand
the micro-level processes that allow climate solidarity to emerge, supporting the
development of new policies to reduce GHG emissions, such as the diffusion of
“green” technologies and lifestyle changes toward low-carbon behaviors. Enhanc-
ing low-carbon behaviors is one of the most promising strategies for reducing car-
bon emissions, and SSH can make a valuable contribution in this regard. The next
section draws on the main theories seeking to explain the emergence of prosocial
behavior and discusses the scope of their validity for supporting low-carbon
behavior.

THEORIES OF SOLIDARITY AND LOW-CARBON BEHAVIOR

Social sciences and humanities literature on low-carbon behavior mainly relies
on a psychological-environmental paradigm that approaches low-carbon behavior
as a form of pro-environmental behavior and ignores its prosocial dimension
(Dietz 2016; Perlaviciute et al. 2021; Steg 2016; Steg et al. 2014). We argue that low-
carbon behavior should be regarded not only as pro-environmental behavior, but
also as a form of prosocial behavior. Until now, the two fields of prosocial and pro-
environmental behavior studies developed mostly separately, albeit at the intersec-
tion of the same disciplines (i.e., sociology, psychology, political science, and, more
recently, sustainability transition studies). In the following, we propose a framework
for the study of low-carbon behavior, which brings together the existing knowledge
about the origins of prosocial and pro-environmental behaviors.

Many theories try to explain the emergence of solidarity and prosocial
behaviors. This field of study struggles to define itself clearly, also using the terms
“cooperation,” “collaboration,” “social bond,” “proximity,” and “community” in a
non-mutually exclusive way (Smith and Sorrell 2014). However, in line with Wittek
and Bekkers (2015), we identify within this literature four different approaches to
explaining the origins of prosocial behavior that can be fruitfully applied to low-
carbon Dbehavior: rationalist, institutionalist, interactionist, and situational
approaches. The following interpretative analysis seeks to broaden our understand-
ing of low-carbon behavior with a view to building a new framework of climate soli-
darity and formulating hypotheses for future testing or comparison.

LRI
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Rational Choice

Rational choice theories generally rely on the assumption that individuals seek
to maximize their gains. Consequently, they try to explain the conditions under
which selfish individuals engage in prosocial behavior. The preference for following
prosocial norms is conditional, and manipulating personal expectations causes
major behavioral changes (Bicchieri 2005). Achieving shared goals such as climate
mitigation requires repeated sequences of interactions and coordination capacity
among different actors. In these situations, from a rational choice perspective, the
main obstacle to prosocial behavior is trust since the beneficiary may not reciprocate
(Wittek and Bekkers 2015:3). In this case, alter is a net beneficiary of ego’s action,
while ego only suffers the costs; as a result, prosocial behavior is no longer advanta-
geous for ego. To address this social dilemma, which can apply to climate mitigation,
incentives and signaling are two useful strategies.

Incentives are rewards and punishments designed to encourage prosocial behav-
ior (Lindenberg 1997), which can be formalized in laws and rules or associated with
informal norms. Incentives are often used to encourage low-carbon behaviors
(Kastner and Stern 2015; Steg and Vlek 2009). High costs can be an obstacle to
low-carbon behaviors (Kastner and Stern 2015), whereas, on the contrary, economic
incentives may encourage them (Bolderdijk et al. 2013; Maki et al. 2016). Moreover,
GHG emissions reduction can also be achieved via the use of low-emission technol-
ogy without the need for lifestyle changes, for example by incentivizing the use of
electric vehicles or the adoption of low-impact energy-production systems (Korcaj
etal. 2015).

Regardless of the use of incentives, the decision to trust alter entails a variable
level of uncertainty about the latter’s future behavior. Signaling is the assessment of
the degree of trustworthiness of alter by identifying characteristics that can be indi-
cators of his/her trustworthiness (Bacharach and Gambetta 2001; Malhotra and
Keith Murnighan 2002; Molm et al. 2000). These signs do not eliminate the uncer-
tainty involved in the trust relationship, but they are used by the truster to reduce
his/her own uncertainty and guide decisions (Lindenberg 2003; Wittek 2003). Signal-
ing is one of the less-studied mechanisms in low-carbon behaviors. There is evidence
that low-carbon lifestyles such as the use of electric vehicles can signal alter’s engage-
ment in low-carbon behavior, thus encouraging ego to trust in alter’s future low-
carbon behavior (Noppers et al. 2014). However, this type of low-carbon behavior
can also result from consumer choices that are not necessarily oriented toward cli-
mate solidarity. Future research can investigate the specific influence of prosocial
orientation in these cases and the kinds of incentives and signals that are more effec-
tive in encouraging various types of low-carbon behaviors, whether they imply life-
style changes or not. However, rational choice theories alone cannot explain the
emergence and development of climate solidarity. Durkheim already noted that
invoking a common interest is not sufficient to maintain solidarity and cope with the
risk of anomie in modern socicties (Bayertz 1999; Durkheim 1893/1964; Spill-
man 2012; Stjerno 2004). These risks are amplified in the case of low-carbon behav-
ior because the main beneficiaries are often far removed in space and time, and ego
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may not benefit from his/her prosocial behavior. The next paragraph discusses the
role that institutions can play in supporting low-carbon behaviors.

Institutions

Taking distance from a functionalist view of society, Meyer et al. (1997)
describe how the institutionalization of world models constitutes actorhood (i.c., the
individuals’ perceptions, judgments, and actions) and the similarities that flourish in
world society. According to neo-institutionalism, institutions provide the cultural
“script” shaping actors and operating as “framing assumptions” (Meyer et al.
1997:149). This view contrasts with the rational actor assumption because “people
rely on mostly unarticulated mental images to make sense of the world and, more-
over, work with a notion that others also think in similar images” (Alasuutari and
Qadir 2016:635). Although the degree of (in)dependence of humans in performing
institutional roles is debated (Douglas 1986; Patriotta 2020), institutions generate
templates for acceptable behaviors that define the roles that individuals and organi-
zations can legitimately pursue in a specific social context (Meyer 2010). Thus, insti-
tutional approaches emphasize the relevance of formal rules, roles, norms, and values
for legitimating action and explaining the emergence of prosocial behavior. World
culture theory underlines that globalization is a powerful driver of the spread of a
common culture that creates rules and models for the functioning of society (Robertson
1992). Often, rules are not imposed by a single actor (individual, organization, or
state) but arise from globally shared values. In this process, “states adopt similar
norms, constitutions, principles, rules, and structures,” which “implies changes for
states, the system of states, individuals and humankind” (Joyeeta 2007:451). Com-
pared with the rational choice perspective, this approach to the formation of rules
and norms underplays the need for incentives and signs to promote prosocial behav-
ior. Indeed, generally speaking, norm compliance in itself is a valuable feature of
prosocial behavior, which makes the benefits of such behavior for ego less relevant.
The underlying social mechanisms at the root of these rules, norms, and values usu-
ally refer to long-term social processes such as (1) learning and socialization, (2)
shared social identities generating loyalty to the rules of the group (Ellemers et al.
2002), and (3) mechanisms associated with fundamental traits of human behavior,
for instance reciprocity (Mauss 1923/1954; Wittek and Bekkers 2015).

In the context of climate mitigation, there is evidence that pro-environmental
behavior and prosocial behavior appear meaningful and generate positive emotions
that motivate action (Perlaviciute and Steg 2014; Venhoeven et al. 2020). Low-
carbon behavior must be embedded in a narrative of informed choice linked to the
long-term collective good, which enhances the positive view of the self (Marshall
2015). For instance, the emphasis on health and environmental benefits can inspire
people to engage in low-emission behaviors more than the emphasis on their
economic benefits (Bolderdijk et al. 2013; Schwartz et al. 2015). Personal values
influence the individual propensity for low-carbon behaviors: the presence of strong
values related to caring for others (altruistic) and the environment (biospheric) is
associated with a greater disposition toward such behaviors (Perlaviciute et al.
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2021:4). On the contrary, strong selfish and hedonistic values are an important
obstacle to pro-environmental behavior (Steg 2016; Steg et al. 2014; Steg and de
Groot 2012). However, altruistic values remain in the background of behavior and
“affect environmental behavior mainly indirectly” (Steg 2016:80). This influence can
be observed in the capacity of values to create conflicts between different orienta-
tions. Indeed, low-carbon behaviors are often “costly,” notably in terms of time or
money, but also represent the “right” thing to do; thus, selfish and hedonistic values
conflict with biospheric values (Steg et al. 2014). This conflict can be partly solved by
policies that make low-carbon behaviors profitable. Still, this strategy “provides an
unreliable basis for sustained pro-environmental actions” (Steg et al. 2014:106)
because of its dependence on incentives and the capacity to strengthen hedonistic
and gain-related goals by relegating pro-climate goals to the background (Bolderdijk
etal. 2013; Evans et al. 2013).

Furthermore, in contemporary societies, low-carbon behaviors are at the inter-
section of conflicting norms (Mcdonald et al. 2014; Schultz et al. 2007). Descriptive
norms regarding low-carbon behaviors (i.e., what group members commonly do)
often conflict with injunctive norms (i.e., what group members think should be done)
(Cialdini and Goldstein 2004; Fielding and Louis 2020) or with “niche norms” in the
context of a socio-technical transition process (Geels 2020:15; Ruhrort and
Allert 2021:7). For instance, in suburban areas, people often use their cars even
though they know that they should use public transport to reduce GHG emissions.
In addition, people experience conflicts between different injunctive norms that can
apply to the same situation. For instance, the norm of not using one’s car for daily
transport can clash with the role of symbolic recognition played by driving an SUV
since, in wealthy countries, buying an SUV is often considered an expression of high
social status (Gossling et al. 2020). These types of conflicts are not only a psychologi-
cal condition and a cultural product within which conflicting values and norms coex-
ist, but can also be related to the political-economic context. Norgaard (2011)
discusses Norway’s status as one of the world’s richest countries and largest
exporters of oil and natural gases; wealth created with and dependent on fossil fuels
coexists in Norway with high levels of education and environmental values, generat-
ing particularly salient value and norm conflicts (Norgaard 2011).

Little is known so far about how values and norms shape people’s choices
regarding low-carbon behaviors. Future research should focus on disentangling the
contribution of compatible, competing, and conflicting values and norms in multiple
situations and at different levels of activation (Conte et al. 2021). This conflict experi-
ence requires a (new) judgment that increases the level of reflexivity in the course of
action (Bazzani 2022a; Dewey 1930; Schultz et al. 2007). The conflict between norms
is solved in an imaginative “dialogue” about competing “possible lines of action”
because “deliberation is an experiment in finding out what the various lines of possi-
ble action are really like” (Dewey 1922/1930:190). In this situation, individuals can
decide to opt for “traditional” high-emission behavior or, on the contrary, contrib-
ute to climate-change mitigation by becoming “vocal and active, e.g., by performing
symbolic acts of consumption, which are shared in private interaction or on social
media” (Ruhrort and Allert 2021:7). According to transition theory, this situation
opens a window of opportunity for transformational change in the direction of
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climate-change mitigation; it is a moment of intensified struggle between established
structures and alternative options (Geels et al. 2018; Ruhrort and Allert 2021). The
analysis of this imaginative dialogue over conflicting norms allows an investigation
of what opportunities for increasing low-carbon behaviors people envisage in their
lives (Bazzani 2022b, 2023; Seligman et al. 2013). Moreover, we need to understand
how the values and norms related to climate-change mitigation are formed and vary
across cultures and groups (Bardi and Goodwin 2011).

In addition, social identity, which refers to an individual’s self-concept deriving
from his/her membership in social groups (Turner et al. 1987), can influence the indi-
vidual’s interest in the well-being of other group members and, thus, his/her propen-
sity for prosocial behavior (the “ingroup favoritism” pattern of behavior;
Baldassarri and Grossman 2013; Tajfel and Turner 2004; Yamagishi and Kiyo-
nari 2000). Therefore, individual propensity to engage in low-carbon behaviors ori-
ented toward the well-being of people can be influenced by social identity. Following
the ingroup favoritism pattern of behavior, it can be hypothesized that the propen-
sity for low-carbon behavior should be higher when the beneficiaries are closer to an
individual’s social identity. Thus, if it is expected that the negative consequences of
climate change will mainly affect descendants of populations engaged in low-carbon
behavior or their country, the propensity for low-carbon behavior should be higher
than when the negative consequences are mainly expected to be suffered by other
countries and their descendants. Social identification at the local community, coun-
try, or world level is thus an essential feature that can influence the propensity for
low-carbon behavior. Nonetheless, social identity can also change due to individual
experiences or social change. In recent years, for instance, globalization has fostered
international networks that provide individuals with information about events tak-
ing place in faraway places and the lifestyles of “global others” (Buchan et al. 2009),
increasing the propensity for prosocial behaviors toward the latter (Grimalda et al.
2018, 2021). However, the role of social identities in fostering low-carbon behaviors
receives little attention. Future research should analyze the influencing capacity
of social identities in supporting low-carbon behavior, both via identification with
the “world as a whole” and via loyalty to groups engaged in climate-change
mitigation.

Institutional approaches face two main obstacles in explaining the emergence of
low-carbon behavior. First, they cannot account for the variety of prosocial behav-
iors. In the case of low-carbon behavior, while a certain homogeneity of normative
and value orientations is assumed in the same cultural context, we observe much
diversity in low/high-carbon behaviors (Axsen and Kurani 2012; Sovacool et al.
2021). Second, the focus on cultural features such as norms and values, which are
relatively stable over time and often across generations, makes the problem of soli-
darity difficult to address in the short run. Since norms and values are formed during
socialization and then remain largely stable throughout life, they can only change
through new educational plans for future generations (the “educationalization” risk;
see Bamberg et al. 2021; Bridges 2008). This approach limits the role of solidarity
and prosocial behavior to that of relatively stable background factors that cannot be
modified in the short term to address urgent global challenges like climate change.
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The next sections describe how more contingent conditions, such as the interactional
and situational characteristics, can support prosocial and low-carbon behaviors.

Interactional Structures

Interactionist approaches aim to explain the emergence of solidarity by focusing
on the type of interdependence that underlies prosocial behavior. Climate change
shows that individual (low-)carbon behavior has far-reaching consequences for
many other individuals: the sustainable use of the atmosphere is a type of social
dilemma that can be identified as a “tragedy of the commons” (Hardin 1968). The
use of common goods (i.e., GHG emissions) by individuals or single states generates
a structural condition of interdependence in which the GHG emitters would benefit
most from the massive use of the common good (the free-rider option). This reduces
access to the common good for others or has harmful consequences for them (nega-
tive interdependence), as in the case of global warming.

While self-organization is feasible for the management of common goods held
by small groups, such as the office fridge or fish in a lake (Ostrom et al. 1999), the
free-rider option is facilitated in the case of large-scale common goods. Indeed,
repeated interaction and direct communication in small groups both support compli-
ance with group norms that facilitate cooperative behavior (Buskens and Raub 2013;
Ellickson 1991) and allow the social influence mechanisms (e.g., via reputation) that
can lead to the emergence of prosocial behavior (Ellwardt et al. 2012; Sommerfeld
et al. 2007). The expanding scale of common goods complicates their management,
and the free-rider option can appear more advantageous and seem to carry a lesser
risk of negative sanctions. The actual capacity of nation-states to cooperate to
reduce GHG emissions seems to be hampered by this type of structural problem
(Brechin 2016; Falkner 2016).

Social influence can support low-carbon behavior. The influence of peers (Abra-
hamse and Steg 2013; Bouman et al. 2020) and neighborhoods (Axsen and Kur-
ani 2012; Heiskanen et al. 2010, 2015), as well as families and companies (Fielding
and Hornsey 2016; Jans et al. 2018), can motivate individuals to adopt low-carbon
lifestyles. Experts and consultants also have a capacity for influence. For example, a
car salesman may (or not) choose to disclose information about GHG emissions
(Zarazua de Rubens et al. 2018). In addition, local initiatives for energy production
from renewable sources can foster low-carbon behavior among individuals without
previous interest (Sloot et al. 2018). Social influence can be a driver of lifestyle
changes toward low-carbon behaviors. Thus, research should improve our under-
standing of the role played by the social network in choosing the different types of
low-carbon behavior over the free-rider option.

Situational Characteristics

Situational approaches emphasize the role of situational features in encourag-
ing/discouraging prosocial behavior (Fetchenhauer et al. 2006). The probability of
observing prosocial behavior often varies across situations, even if social norms and
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the expected self-interested behavior of individuals remain constant. For instance,
goal-framing theory suggests that even small changes in the environment can have a
subconscious effect that activates different interpretative framings of the situation,
favoring, for instance, either hedonistic or altruistic-oriented behavior (Lindenberg
1998; Lindenberg and Steg 2007). Indeed, prosocial behavior is based on a normative
orientation that values the well-being of others but may also appear to compete with
one’s interest as if these were two opposing interests. Thus, in each situation, differ-
ent interpretative frameworks can be applied that may or may not generate prosocial
behavior (Chong and Druckman 2007). Moreover, socio-material approaches
emphasize the role of artifacts in orienting the course of action and encouraging pro-
social behavior (Latour 1987). The “morality” of the action often lies more in the
design of the artifacts and their “action programs” than in the intentionality of the
user (Bijker 1993; Latour 1992). The functioning of the artifacts may thus uncon-
sciously foster prosocial behavior or, in line with goal-framing theory, even enhance
the salience of the normative frame (Marres 2015; Perlaviciute et al. 2021). A classic
example of this approach is found in the analysis of how the technical characteristics
of a water pump create the conditions for more or less prosocial behavior among
users (De Laet and Mol 2000).

As we have already seen, low-carbon behaviors are often at the intersection of
contrasting values and normative orientations. Although environmental values are
widely endorsed by the population (Steg and de Groot 2012), they are not always
associated with corresponding behaviors. Norgaard (2011) has shown that individ-
uals experience a “double reality” between what they know about global warming
and what they do in their everyday life. People generally do not reject information
about the consequences of global warming, but they fail to integrate this knowledge
into the common sense of their everyday life and to promote action to reduce carbon
emissions (“implicatory denial”). A “social organization of denial” (Zerubavel 2002,
2006) is found in the cultural toolkit of “tools of order” and “tools of innocence”
that are employed to create distance from direct responsibility and affirm a positive
view of the self (Norgaard 2011). However, research can better investigate how a dif-
ferent framing of the beneficiaries of climate mitigation as descendants of popula-
tions engaged in low-carbon behavior, other populations, and their descendants can
have varying effectiveness in supporting low-carbon behavior.

In the same vein, cognitive sciences reveal that the threats posed by global
warming are often seen as distant from one’s experience, which produces psychologi-
cal obstacles to undertaking actions (Clayton and Manning 2018). This is reinforced
by the innate tendency to select information that confirms one’s beliefs (Corner et al.
2012). Emphasizing that climate change is happening here and now can help individ-
uals recognize moments of proximity with one’s experience and support a shift
toward environmental/altruistic-oriented behavior (Marshall 2015). Cognitive
dynamics suggest that the salience of one norm among conflicting options can be
intensified by the frame used to describe the situation, thus contributing to individ-
uals’ (dis)engagement in low-carbon behaviors (Bain et al. 2012; Druckman and
McGrath 2019). Existing research has produced some evidence for the “emphasis-
framing effects” of highlighting particular purposes and benefits of climate-change
mitigation on public opinion (Bain et al. 2012; Drews and Van den Bergh 2016;
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Lakoff 2010). Nonetheless, the capacity of framing strategy to support relevant shifts
in behaviors is debated (Bernauer and McGrath 2016; Fesenfeld et al. 2021).> More-
over, it remains unclear whether and how this framing strategy is effective in the con-
text of low-carbon behaviors and, in particular, what capacity for influence the
framing of low-carbon behaviors as prosocial behavior can have. In addition, con-
textual factors might affect the effectiveness of framing in altering people’s opinions,
but we currently lack comparative studies. Studies of the framing of environmental
issues are mostly single cases (with some notable exceptions, e.g., Beiser-McGrath
and Bernauer 2019; Bernauer and Gampfer 2015; Fesenfeld 2020; Whitmarsh et al.
2019) and are centered primarily on the United States (Aklin and Urpelainen 2013;
Bain et al. 2012, 2016; Bernauer and McGrath 2016; Hardisty et al. 2010).

Socio-material characteristics can also become situational cues that encourage
low-carbon behaviors (Bazzani 2019; Fox and Alldred 2020). For example, the
design of packaging and the environments in which consumption takes place can fos-
ter the reduction of meat consumption (Tuomi and Tussyadiah 2020), and the use of
green labels and environmentally friendly packaging can make a pro-environmental
orientation more salient than the personal-gain frame (Agrawal and Lemos 2015;
Evans et al. 2013; Hahnel et al. 2015). Consumer studies show that the need for
choose “green” products can be seen as an individualized deployment of the precau-
tionary principle and a consequence of a more general process of individualization
of political conflicts (Guthman 2007). However, two possible outcomes are
highlighted. On the one hand, delegating to consumers such collective decisions
about our common future may induce political apathy, in which citizens reduce their
claims for politics to safeguard the environment (Szasz 2007). On the other hand,
even small acts of environmental protection can become more prosocial when they
are influenced by contextual elements that focus attention on the common fate and
collective responsibility for environmental problems (Rudel 2013). However, choos-
ing the “right” green label among different options is not easy and can constitute a
new burden, requiring further information, skills, and time. Mackendrick (2018)
shows the complexity of consumers’ decisions to engage in the “precautionary con-
sumption” of “green” products. In particular, middle-class women become aware of
the importance of such choices during their transition to motherhood because the
attribution of this responsibility and burden is gendered and culturally and socially
determined.

Socio-material approaches can also be applied on an urban scale for the study
of low-carbon behaviors, such as the functioning of smart cities (Luque-Ayala and
Marvin 2019) or new energy infrastructure using renewable energies (Kuch 2015;
Sareen 2021). Socio-material approaches have played a prominent role in the devel-
opment of the sustainability transition research agenda (Geels 2020; Kohler et al.
2019), although interest in low-carbon behavior remains marginal. The study of
socio-materiality can shed light on the complex intertwinements of low-carbon tech-
nological innovation, consumer practices, and prosocial consequences that can help

5 Framing approaches must consider the risk of reactant effect. Eliciting values is effective among people
who endorse them as guiding principles in their life decisions; on the contrary, prosocial framing strate-
gies may have undesirable reactance effects on people who do not endorse altruistic values (Conte et al.
2021; Feinberg and Willer 2013; Grimalda et al. 2021).
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improve their design. This perspective also has the capacity to create an interdisci-
plinary area of research with STEM disciplines that aim to reduce GHG emissions.

CONCLUSION

Social sciences and humanities can make a crucial contribution to understand-
ing the social processes that can help reach climate neutrality. Global warming has
created a new type of global interdependence, which requires multilevel coordinated
action because no single individual, group, or state can cope with this challenge
alone. A further complication is that action for climate-change mitigation must also
be solidaristic: the main GHG emitters are wealthy countries, whereas most of the
negative impact falls on developing countries and future generations. Thus, climate-
change mitigation is also a problem of climate solidarity because it is a case of global
and intergenerational prosocial behavior.

Climate solidarity is still a process in the making, and its institutions and instru-
ments need to be further developed. Modern institutions once guaranteed, to some
extent, solidarity within nation-states, but they are no longer capable of ensuring sol-
idarity regarding global-scale challenges and climate issues, in particular. This new
form of solidarity is different from the mutualism that developed within nation-
states (Brunkhorst 2005; Durkheim 1893/1964) and closer to altruism because the
expected benefits of climate-change mitigation will mainly be appreciated by future
generations and some developing countries, while emissions have to be reduced pri-
marily in wealthy countries.

This article proposes a framework that links the most important approaches
aiming to explain the origin of solidarity with research on low-carbon behavior. The
four approaches are not alternative theories but rather different perspectives belong-
ing to different research traditions that seek to explain the origins of the same phe-
nomenon. The proposed analysis of low-carbon behaviors does not cover all
sociological research perspectives on climate mitigation, notably other macro-
sociological explanations of global warming with which this analysis is not engaging.
For instance, Schnaiberg’s (1980) Treadmill of Production theory focuses on analyz-
ing the globalization of production driven by the capitalist world economy, which
results in a continual process of environmental degradation (Curran 2017; Islam and
Hossain 2015). A more radical socio-ecology is offered by Foster’s (2000) reading of
the capitalist system and Marx’s ecology. In his view, green theory fails to achieve a
deeper understanding of ecological crisis due to its failure to overcome the false
dichotomization of Man versus Nature; he proposes an ecologically oriented materi-
alism instead.

The four approaches suggest different strategies for supporting the emergence
of low-carbon behavior, which can be mutually reinforcing. For instance, the sociali-
zation strategy suggested by the institutional approach does not deny the potential
of short-term incentives to promote a shift to low-carbon behavior proposed by the
rational choice approach. In addition, the goal framing theory of the situational
approach aims to elicit values that are already interiorized via the socialization pro-
cess. Although each approach focuses on specific topics and research questions, at
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least two common goals for this new field of study can be considered. First, compar-
ative research is useful to assess the cross-country variance of strategies for increas-
ing low-carbon behaviors (Dubois et al. 2019; Wilk 2002), especially for deeply
embedded cultural consumption habits, such as food and mobility behaviors. Sec-
ond, the analysis should consider different threshold levels of engagement. The strat-
egies for increasing low-carbon behaviors are influenced by the level of involvement
in low-carbon behaviors to which people are already committed. Behavioral changes
can have a “ceiling effect” in specific domains (e.g., people using only bicycles for
transport can hardly reduce their GHG emissions in this area), and distinct enabling
and hindering factors can have varying salience depending on the level of individ-
uals’ engagement in low-carbon behaviors (Feldman and Sol Hart 2018; Mossler
etal. 2017).

The proposed explanations of the origin of low-carbon behavior correspond to
different types of policies and time orientations. Institutional approaches imply
long-term processes such as tasking educational institutions with engaging in
climate-change mitigation and climate justice by instilling pre-determined attitudes,
knowledge, and behaviors (Bamberg et al. 2021; Bridges 2008). Socio-material inno-
vation is a medium-term process that suggests fostering the development of niche
innovations in socio-technical systems (Geels 2002, 2004, 2011). The interactionist
approach relies on the influence of the social network in supporting shifts in behavior
and would thus be favored by communication and direct interaction with individuals
who have already adopted low-carbon lifestyles. Lastly, rational choice and goal
framing theory point to policies of incentives and the strategic use of goal framing to
support sudden short-term shifts to low-carbon behaviors (Fetchenhauer et al.
2006). All these policies and time-orientation perspectives represent promising strat-
egies for enhancing low-carbon behavior, which can be employed by policymakers
at different levels (local, national, and supranational), as well as by organizations
and groups. Each strategy can benefit from a specific focus on the prosocial dimen-
sion rather than the pro-environmental side only.

Although our focus is limited to the way in which some contextual elements can
influence individual (low-)carbon behavior, other social processes that may play a
part are not considered for reasons of space. On the one hand, social institutions and
culture may be subject to some dynamics of change that cannot be reduced to a shift
in individual behaviors (i.e., technological or rule innovation) but that can influence
the individual propensity for low-carbon behavior as well. On the other hand, the
processes of policy implementation that can support low-carbon behavior involve a
wide range of public and private organizations and states, which cannot be reduced
to the sum of individual behaviors (Bamberg et al. 2021; Giesler and Veresiu 2014).
Organizations and states are part of our framework but their internal dynamics that
may lead to support for low-carbon behavior are not discussed. Research should
also examine which dynamics may bring about policies, institutional changes, gover-
nance structures, and legal regimes that support climate justice and low-carbon
behaviors (Morena et al. 2020; Pellizzoni et al. 2022; Steg et al. 2021). These actors
can endorse the logic of prosocial behavior, but they can also be guided by different
logics that may support low-carbon behavior. However, as in the case of individual
behavior, organizational dynamics cannot be assumed to keep to the utilitarian
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framework only; the prosocial logic should also be regarded as a chance for these
actors to face global warming, which needs to be investigated. Overall, given the
urgent need to change individual behaviors to reduce carbon emissions, the pro-
posed research agenda focusing on the influence of context on individual (low-)
carbon behavior can offer valuable insights to policymakers for reaching the target
of the Paris Agreement.

Overall, climate solidarity is a new framework for the study of low-carbon
behavior, which integrates interdisciplinary SSH knowledge about the origin of pro-
social and pro-environmental behaviors. Within this framework, solidarity and pro-
social behavior have a central role to play as potential drivers of low-carbon
behaviors and can form the basis for further research across SSH disciplines. The
analysis of the prosocial orientation of low-carbon behaviors and related mecha-
nisms can make a significant contribution to climate-change mitigation.
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