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Abstract 

Reducing human impacts on Earth’s biological systems is an urgent global priority. However, while 
the necessary technical solutions are now very well understood, the social process of developing, 
refining, and implementing those solutions through social, cultural, behavioral and policy change, 
remains beyond current scientific understanding and technical capacity. We develop the case that 
the young science of cultural evolution can be of use in achieving sustainable and just human 
futures. We suggest that the process of cumulative adaptive cultural evolution is directly 
implicated in the emergence of global anthropogenic ecological destruction. Also, the process of 
cultural evolution is also involved in any effort to foster the emergence and spread of the practices 
and policies needed to mitigate human impacts. We review the current research linking cultural 
evolution to modern climate and environmental challenges and propose a research agenda to 
accelerate social change towards an environmentally stable future. 

  



Introduction 

Scientists have drawn attention to the environmental impacts of human activities for decades 
(Meadows et al., 1972), with increasingly dire warnings (Cardoso et al., 2020; Ripple et al., 2021). 
There remains little scientific uncertainty of the anthropogenic causes of biodiversity loss, climate 
change, and their potentially catastrophic threats for human society (Pörtner et al., 2022). 
However, societies have been slow to change, even as these impacts become more observable and 
costly. Consequently, the scientific community has begun to consider the prospect of changing 
aspects of society, institutions, and behaviours themselves (Bak-Coleman et al., 2021; Hébert-
Dufresne et al., 2022; Kinzig et al., 2013). 

The mounting evidence of human environmental impacts has generated political pressure and 
scientific interest in solutions. For example, new applied and normative sciences such as 
conservation science have emerged. Social scientists increasingly examine how behaviours, norms, 
and policy might be adjusted to avert catastrophic environmental damage and engage in 
intergovernmental climate policy. Sustainability science has emerged and diversified with the goal 
of addressing these environmental challenges with the study of concrete solutions, often focusing on 
case-driven issues with limited generalizable theory (Levin and Clark 2010). Moreover, the study of 
sustainability is hampered by disciplinary divides between the natural and social sciences as well as 
between the social sciences themselves (Schoolman et al., 2012). These problems hinder the 
potential of providing true solutions (Kates, 2012; Van der Leeuw et al., 2012), and we believe they 
are linked. 

The emerging science of cultural change – the study of cultural evolution – holds unique promise 
for understanding and addressing the crises of human-natural system sustainability (Brooks et al., 
2018) and climate change (Pisor and Jones, 2020). Like the sustainability sciences, the study of 
human cultural evolution is a young field of research. While its foundational works were written in 
the 1980s (Boyd and Richerson, 1988; Cavalli-Sforza and Feldman, 1981), its application to 
environmental sustainability has only just begun (Brooks et al. 2018; Waring et al. 2015a). This 
chapter is therefore prospective in nature. We argue that the study of human cultural evolution 
provides a theory of individual and group-level social, institutional, and behavioural change that 
makes a science of sustainability more tractable and simplifies the search for effective solutions and 
applications. We will not review the general theory or findings in the science of cultural evolution 
here (instead, see Henrich 2015; Mesoudi 2011; Laland 2018), but focus on why cultural evolution 
is of special value to an applied science of sustainability.  

Why an applied cultural evolutionary science of sustainability is needed 

We suggest the science of cultural evolution can be useful in achieving sustainability because the 
process of cultural evolution is implicated in two major ways. First, the process of cultural 
evolution has been part of the problem, leading to environmentally destructive behaviours and 
social systems. Second, the process of cultural evolution can be deployed to help boost the 
innovation and refinement of sustainable solutions, and improve the spread of more sustainable 
policies, behaviours, and systems through cultural transmission. In short, cultural evolution has 
been part of the problem, and will need to be part of the solution. 



In addition, a modern evolutionary approach is useful in addressing popular beliefs that human 
nature is fixed, short-sighted, greedy, and individualistic. Atkinson and Jacquet (2021) argue that 
this simplistic and fixed model of human nature is not only incorrect, but it is also dangerous, 
limiting our vision of policy alternatives, and reducing the hope for change. The science of cultural 
evolution shows that human culture is deeply flexible and adaptive. Thus, further research may 
help build a richer and elaborate popular understanding of human culture and adaptability. 

Cultural evolution has been part of the problem. The global environmental problems that face 
humanity are themselves the partial result of a long-term process of cumulative cultural evolution. 
The large, complex, industrial societies we have today evolved from the smaller-scale subsistence 
societies of the past. The adaptive process of cultural evolution itself is thought to have arisen 
because it gives human groups unprecedented power over their environment and other species 
(Boyd and Richerson, 1996), and cultural evolution may be outpacing genetic evolution (Perreault 
2012; Waring and Wood 2021). Group-structured cultural evolution, group competition and 
warfare appear to have driven the emergence of large-scale human cooperation (Choi and Bowles, 
2007; Handley and Mathew, 2020; Richerson et al., 2016) and enabled the emergence of complex 
and hierarchical societies (Richerson and Boyd, 1999; Turchin et al., 2013; Turchin and Gavrilets, 
2009). This rapid, group-structured cultural and technological evolution has led to the emergence 
and refinement of technologies and industrial systems of natural resource extraction which lie at 
the heart of most sustainability problems. In light of this evolutionary history, it has been argued 
that our species evolved (both genetically and culturally) to exploit resources and grow rather than 
to conserve resources and remain stable (Snyder, 2020). The science of cultural evolution can help 
us test hypotheses like this on the emergence of the human dominated biosphere and the 
environmental challenges we now face.  

Cultural evolution can be part of the solution. The science of cultural evolution can help identify 
the factors that determine whether more sustainable behaviours, beliefs, institutions, and 
technology (i.e., ‘solutions’) will spread. The processes of cultural transmission, selection, and 
adaptation can be levered by clever policy to improve the chances that such solutions do emerge 
and can spread. This requires understanding both the evolutionary mechanisms and the levels of 
explanation at play. As an example, carbon dioxide emissions result from the exploitation of fossil 
fuel energy (proximate cause). But humans discovered and refined methods for the extraction and 
use of fossil fuels through centuries of cumulative cultural evolution (ultimate cause). Both causes 
can be true, but they operate at different causal depth, and lead to different, and complementary 
intervention points. So, in addition to asking how to reduce environmental impacts within society, 
we might also ask how to influence societal evolution so that structures that reduce environmental 
impact are successful enough to spread between societies. We contend that focusing on the 
population level cultural processes which have caused or could resolve our environmental problems 
adds useful dimensions to sustainability science. For example, with climate change, in addition to 
asking how to spur the development of low-carbon energy technologies, we could also be asking 
how to ensure that low-carbon energy technologies spread unaided as a result of their observable 
collective societal benefits. 

In the remainder of this chapter, we examine how the science of cultural evolution can contribute 
to the development of environmental sustainability as an adaptive societal feature. We explore this 
topic at the individual level and at higher levels of social organization. Our review covers the 



transmission of cultural traits (including social learning and transmission biases among individuals 
and groups), cumulative evolution (including the feedback loops that lead to path-dependencies 
and cultural niche construction), multilevel selection, and the significance of trait covariance 
structures. 

Cultural evolution of traits among individuals 
Evolutionary theory is most distinctive, and perhaps most useful, for its focus on traits and their 
transmission among individuals. Studying at the individual level is useful because this is the most 
tangible level at which the context-dependent costs and benefits of behavioural change are realised 
(Alvard, 1998; Penn, 2003). Individual-level selection pressures strongly influence whether and how 
new traits, including environmental behaviours, emerge or do not emerge. Analysing where, when 
and why individuals act to conserve resources brings evolutionary analyses closely in line with 
traditions in economic, psychological, and anthropological research (Borgerhoff Mulder and 
Coppolillo, 2005; Hames et al., 1987; Smith and Wishnie, 2000). 

Unlike the concept ‘sustainability’, which is more typically applied to an environmental resource or 
group-level outcome, definitions of conservation have focused on individual acts. To study the 
evolution of conservation, we must identify a cultural trait which satisfies some definition of 
conservation when expressed. While there has been considerable debate over whether conservation 
traits are necessarily costly (e.g., Ruttan, 1998), whether they require the intent of the actor 
(Smith 1995), and whether they are evidenced by favourable ecological outcomes (Alvard 1994), 
evolutionary scientists propose defining a conservation trait as one which promotes acts that not 
only reduce (or prevent) adverse environmental outcomes but are ‘designed’ so to do, by the 
operation of some mechanism (Ruttan and Borgerhoff Mulder, 1999; Smith, 1995). Understanding 
the individual and evolutionary mechanisms of ‘design’, such as the selection of cultural traits 
(Boyd and Richerson, 2005), is of fundamental importance if we want to promote the spread of 
cooperative and/or conservation traits to address sustainability and climate challenges.  

Furthermore, conservation acts are typically cooperative in nature. The study of pro-environmental 
behaviour commonly finds that it is linked with cooperative and prosocial inclinations (Kollmuss 
and Agyeman, 2002). One important form of prosocial behavior is ‘altruistic punishment,’ in which 
cooperators punish non-cooperators at a personal cost. For example, in a Mexican city, the 
tolerance of antisocial behaviour generally is correlated with wasteful use of scarce water resources 
(Corral-Verdugo et al., 2003; Corral-Verdugo and Frías-Armenta, 2006). Prosocial traits may be 
personality traits or the result of conditioning. For example, pro-environmental attitudes are 
correlated with pro-social attitudes among university students, and are explained by the experience 
of a nurturing home environment (Bhattacharya, 2019; Waring et al., 2016). 

With these definitions or environmentally relevant cultural traits in mind we can explore the 
processes of social learning and cultural transmission, the way in which traits are distributed and 
clustered within populations, and the reciprocal causation entailed in cultural niche construction.  

Learning – social and individual 
Learning, both social and asocial (individual), is a central consideration in cultural evolution 
research. The human capacity for cumulative cultural evolution through the social learning of 



traits is one of the features that sets us most apart from other animal species (Henrich 2015; 
Laland 2018). However, those learning mechanisms are often biased by various adaptive cues, or 
‘social learning biases.’ So, when individuals copy new behaviours from others, they often focus on 
imitating people they regard as knowledgeable, prestigious, or successful (Jiménez and Mesoudi, 
2019), or simply adopting the traits of the majority to benefit from coordination or accumulated 
experience (Henrich and Boyd 1998). Furthermore, in deciding whom and what to copy people also 
evaluate the likely consequences of trait adoption, through pay-off biased learning (Kendal, 
Giraldeau, and Laland 2009). 

Experimental studies reveal a lot about how and why individuals vary their social learning 
strategies (Kendal et al. 2018). It is also clear that individuals do not always make the “right” 
choices with respect to an economic or fitness calculus (Rendell et al., 2010), thereby directing 
cultural evolutionists’ attention to the biases that might affect which traits are preferred. Herein 
lies a potential toolbox from which cultural evolutionists can contribute to sustainability science, 
by identifying the biases, heuristics and transmission mechanisms that direct social learning. As an 
example, hotel towel reuse is promoted more efficiently by noting that this is what the majority of 
guests do, rather than providing other motivational prompts or education about the costs 
associated with laundering (Goldstein et al., 2008). Meta-analysis reveals that interventions which 
describe common behaviour (‘descriptive norms’) are powerful tools in enhancing the uptake of 
pro-environmental behaviour (Farrow et al., 2017). Scaling these insights into more 
environmentally impactful domains could be promising. 

Individual traits vary in complexity, and the complexity of behaviours has drastic implications on 
how they spread in social networks. For instance, it has been suggested that complex social 
behaviours – those that require social affirmation from multiple sources – spread differently to 
simple behaviours, which spread through individual contact, much like viruses (Centola, 2018; 
Centola and Macy, 2007). So, whereas some environmentally relevant cultural traits (e.g., the 
adoption of a cheap green technology) may act like ‘simple contagions,’ spreading through one 
influential node in a social network (e.g., a social influencer), many important traits operate more 
like ‘complex contagions,’ requiring multiple, repeated contact, and strong social ties to spread. For 
example, a person does not adopt an environmentally friendly vegan diet as a result of a single 
exposure to the idea. Instead, individuals arrive at that decision through a long personal and social 
process of reflection and discussion. This is likely be true for many environmentally relevant traits 
such as participation in social movements or political campaigns for environmental causes or 
candidates. Indeed, this may be why Berl et al. (2022) found such low transmission of complex 
“science-based information” in their experimental manipulations of wolf conservation materials. 

It is also important to recognise that individuals can, and often do, puzzle things out on the basis 
of their own experiences (individual or asocial learning), even though this can be costly in terms of 
time, energy and foregone opportunities. In fact, while selection favours social learning in relatively 
slowly changing environments (Perreault et al., 2012), the unprecedented pace of environmental 
change in the Anthropocene will probably put a premium on individual creativity and innovation. 
Rapidly changing environments result in cultural evolutionary mismatch (Lloyd et al., 2011): old or 
traditional knowledge might have low fitness in radically altered environments (Kaaronen et al., 
2021), making individual creativity indispensable. Cultural evolutionary modelling shows how the 
emergence of new traits, and complexity more generally, is associated with environmental 



unpredictability, population size and connectivity (Fogarty et al., 2015). Understanding such 
processes better will help source new ideas for reducing and/or reversing environmental harm.  

Trait diversity and covariance structures 

Cultural evolutionists also consider the diversity of traits in the population (Kaaronen et al., 2021), 
and their covariance structure (Jones et al., 2021). A population can be described by its pool of 
cultural traits, and their patterning, shaped either by natural or and social. We know, for example, 
that diverse subsistence strategies buffer populations against food shortages (Halstead and O’Shea, 
2004), diverse material technologies and tools can facilitate human adaptation to changing 
environments (Manninen and Knutsson, 2014), and diversity in opinions and team structures can 
help organisations succeed in competitive ever-evolving industrial economies (Page, 2019). 

Cultural traits are also rarely entirely independent of one another (i.e., they covary). This means 
that by promoting one trait, one also promotes other, correlated traits that might “culturally 
hitchhike” (Yeh, Fogarty, and Kandler 2019). Covariance structures can interact with 
sustainability interventions to have both negative and positive effects. As an example of a negative 
outcome, imagine how a project encouraging farmers to copy a targeted trait of more successful 
farmers (such as improved seeds) could lead to the imitation of other related behaviours, such as 
pesticide use. Another example of the challenge of trait covariances comes from the adoption of 
green technology (Smaldino et al., 2017): if a low impact technology becomes statistically 
associated with a certain social identity, that association can easily limit the diffusion to other 
social identities, especially in a polarized society. Research on behavioural interventions around 
harmful sexual traditions such as female genital cutting have shown the same effects, in which 
correlation between the target behaviour and a social identity can limit its spread, so a 
practitioners should utilize a representative sample in the intervention (Efferson et al., 2020).  

In fact, it is precisely such covariances that are encouraging development economists to design 
more complex (“bundled”) interventions that allow for beneficial interactions (such as combining 
improved seeds with insurance, see Boucher et al. 2022). Covariance structures might also have 
positive effects. As a group-level example, Oliver et al. (2015) report how the success of an effective 
periodic octopus closure in Madagascar led to communities adopting a broad suite of conservation 
management actions, such as banning destructive fishery gear and founding permanent no-take 
marine reserves. In short, the clustering and correlation of traits can result in interventions having 
unexpected side-effects with both negative and positive impacts on sustainability. Again, this 
provides another way to improve policy and intervention design. 

Cultural niche construction 

An evolutionary framework pushes us to evaluate the impact of cultural traits against the 
environment in which they are observed. However, many traits modify the environment itself. A 
useful framework in this regard is that of niche construction, the process whereby organisms alter 
their environments, and in so doing change the selective pressure to which they are subject 
(Laland, Odling‐Smee, and Feldman 2001). Cultural niche construction simply derives from 
cultural, rather that genetic, adaptations. Agriculture, for example, is a powerful cultural niche-
constructing activity. It not only transforms abiotic, biotic and social environments, but in 
modifying the environment it affects the selective value of different social and biological traits, in 



our species and others, including our norms and values (Altman and Mesoudi, 2019). A modern 
example is the self-reinforcing feedbacks between built infrastructure such as fossil fuel energy 
infrastructure and individual behaviour, such as driving, heating, and cooking with fossil fuels. The 
two-way dynamics of niche construction models can be leveraged to produce behavioural change. 
For example, Kaaronen and Strelkovskij (2020) show how unsustainable habits promoted by our 
social and material environments can be dislodged through intentional infrastructural change. More 
specifically they show how the well-designed bicycle infrastructures of Amsterdam and Copenhagen 
promoted the rapid evolution of a bicycling culture. The most important environmental traits are 
therefore often niche-constructing traits, many of which are traits that characterize groups rather 
than individuals, bringing us to the analysis of sustainability at higher levels of social organization. 

Cultural evolution among groups 
A useful aspect of cultural evolutionary theory is that the core Darwinian principles (variation, 
selection, transmission) can apply at any scale of social or biological organization, from individuals 
to multi-national bodies (Wilson, 2020). Accordingly, cultural evolution can be applied to the 
study of the evolution of institutions (as a group-level cultural trait) and organizations (as the 
groups that adopt those traits) (Currie et al., 2016). Thus, we can consider environmental laws, 
policies, and social systems as group-level cultural traits which emerge, evolve, and spread between 
groups of all types, private, political, religious, formal and informal. While some group-level 
cultural traits can be decomposed into a distribution of individual traits such as shared norms, here 
we mostly refer to group-level cultural traits such as institutions, group size, and infrastructure 
which are inherently group-level properties (Smaldino, 2014). Group-level cultural traits are of 
central importance in sustainability endeavours (Waring et al., 2015a). 

Any group-level trait may be of interest, from a green-washing institutional practice or a social 
incentive for efficient transportation to a global carbon tax. But, perhaps the most important set of 
group-level traits are those than enable groups to cooperate, share and collectively manage a 
limited environmental resource despite conflicts of interest over its use. Ostrom (1990) identified a 
set of ‘institutional design principles’ which were commonly found to enhance the efficacy of groups 
in natural resource management. Together, these principles generally help to align individual and 
collective interests, helping to maintain cooperation. Systematic analyses of how the design 
principles, or proxies thereof, enable sustainable outcomes show that different traits will be 
important for different resource systems (Cox et al., 2010), and that some traits only work in 
conjunction with others (Baggio et al., 2014). A major strength of Ostrom’s empirical findings was 
their generality. Her design principles appear to help groups self-organise, solve free rider problems, 
and achieve shared goals in any context. Therefore, the design principles might well be useful for 
the efficacy and survival of groups in a broad evolutionary sense, and even apply to groups at any 
scale (Wilson, 2020; Wilson et al., 2020). An important area of research is therefore identifying the 
conditions for the evolution of adaptive group-level traits that support reduced environmental 
impact, and an important area of application is in facilitating their spread between groups. 

Transmission of traits between groups 
Institutions and group-level traits can diffuse or spread between groups, but the specific process of 
the cultural transmission of institutions is not yet very well understood. Akin to the idea of 



complex contagion at the individual level, some group-level institutional traits may be slow to 
transmit while others might constitute organizational fads. Moreover, the transmission of policy 
can be influenced by population (e.g. city size) and economic competition between political units 
(Shipan and Volden, 2008). Empirical research has outlined a set of factors that influence the 
diffusion of environmental policy (Tews, 2005). First, policies that aim to slow long-term 
environmental harm typically diffuse at slower rates than shorter term policies aimed at improving 
profitability. Second, incremental policies that are compatible with existing policies are found to 
diffuse more rapidly than major or transformative policies. And third, policy innovations that 
conflict with the interests of the socioeconomically powerful groups are less likely to spread. In 
addition to these internal political barriers, direct between-state policy transmission and other 
mechanisms of transmission may be at work as well (Tews, 2005). Tews also found that national 
environmental policies are evolving to become increasingly similar through the action of 
international cooperation (via organizations such as Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (I.P.B.E.S.) and the Intergovernmental Panel on Climate 
Change (I.P.C.C.). Currently, environmental policy diffusion has not been studied from an 
evolutionary perspective, although the barriers and opportunities to the spread of institutional 
interventions both within and between subpopulations have been well depicted by some 
development economists (Bulte et al., 2018). More generally, although the scale is different, 
contextual factors, costs and complexity influence the transmission of group-level environmental 
traits as they do individual-level traits. Thus, one useful approach might be to test how similar the 
group-level transmission of policy is to the individual processes of social learning (Kendal et al., 
2018).  

Selection of group-level traits 

Group-level cultural traits can contribute to the adaptive success of human groups that take them 
on, leading to a group-level process of cultural adaptation. Cultural group selection (Henrich, 2004; 
Wilson, 2020), or group-structured cultural selection (Zefferman and Mathew, 2015), has probably 
been important human evolution. Evidence for cultural group selection is pervasive (Richerson et 
al., 2016). Cultural group selection explains the emergence and spread of cultural traits (both 
individual and group) as a result of the competitive advantage they provide to an adopting group. 
Waring and co-authors have developed an analytical framework designed to detect cases in which 
cultural group selection favours more sustainable environmental outcomes (Waring et al., 2015b). 
For example, in an analysis of the institutional principles employed by cooperative businesses, 
Waring and co-authors (Waring et al., 2021) discovered that over their 170 year history, these ‘co-
operative principles’ can be seen to benefit the success of co-operatives, and to spread widely, 
perhaps as a consequence of their beneficial effects. This research suggests that group-level benefits 
can impact the transmission of traits, leading to adaptive group-level cultural evolution. Moreover, 
competition between companies in an industry has been shown to increase the trust of employees 
within those companies (Francois et al., 2018).  

On one hand, cultural group selection has more than likely helped drive carbon emissions and 
environmental destruction. For example, cultural group selection via market competition for energy 
resources almost certainly helped to refine and spread the fossil fuel technology and infrastructure 
between companies and countries in the last two centuries. The immediate economic benefits of 
energy resources can be very large, creating traits that benefit individuals and groups 



simultaneously. In such situations, there is no social dilemma or conflict between individuals 
(employees) and their groups (companies). Studying this history as a process of adaptive cultural 
group selection might reveal useful information for future industrial policy.  

On the other hand, cultural group selection can also be important in the evolution of 
environmentally beneficial traits. For example, decades of research on the informal social structures 
of the Maine lobstering industry suggests that many of the common territorial management 
practices and possibly conservation behaviours emerged due to cultural group selection between 
tight-knit groups of lobstermen called ‘harbor gangs’ (Waring and Acheson, 2018). Another 
example comes from the spread of community forestry institutions on Pemba island, Tanzania 
(Andrews and Borgerhoff Mulder, 2018). This research has exposed evidence that pay-off biased 
learning can, under certain circumstances, lead to the spread of community forest management 
institutions (Borgerhoff Mulder et al., 2021). In both cases the presence of defensible territorial 
resource claims proved important in the evolution of institutions to protect those resources.  

This research endeavour is hopeful in challenging times: institutions for more sustainable resource 
management can evolve culturally. Moreover, the cultural multilevel selection framework helps 
predict when and where that might occur. 

Cultural evolution at multiple levels 
In most cases, the traits and behaviours of both groups and individuals will matter in determining 
environmental outcomes. This is especially the case in most difficult sustainability challenges which 
pit individual interests against those of the larger group. In these environmental social dilemmas, 
cooperative individual behaviours are likely to remain scarce without institutional support from the 
group. Individual behaviours (such as cooperation) and group-level traits (such as rules that punish 
non-cooperation) both matter simultaneously. In such cases, cultural evolution researchers can 
draw on the framework of cultural multilevel selection (Waring et al., 2015). The cultural 
multilevel selection framework simply suggests that selective cultural evolution might happen on 
any of numerous levels of social organization, and even multiple levels at once. The dynamics can 
be understood by answering the question on which level the strength of cultural selection is the 
strongest, and the Price equation (Frank, 1995) can be employed to help distinguish forces acting 
on both levels of selection. This framework has been usefully applied in several cases (Andrews and 
Borgerhoff Mulder, 2018; Waring et al., 2021; Waring and Acheson, 2018). Kline et al (2018) 
provide a guide for studying group-level cultural evolution in the domain of sustainability.  

However, not all environmental social dilemmas can be resolved via ‘competition’ on the level 
above. Global climate change and biodiversity challenges are likely the most pressing sustainability 
challenges facing humanity, largely because there is no higher level (planetary) of organization to 
select for global collective action between countries. Indeed, despite various attempts at global 
cooperation, such as the Paris Agreement and the Aichi Biodiversity Targets, results have been 
lacklustre. The Paris Agreement seems unlikely to meet its goals, and the international community 
did not fully achieve a single one of the 20 Aichi biodiversity targets agreed in Japan in 2010. The 
idea of ‘climate clubs’, where smaller groups of states form cooperative climate and economic 
agreements, effectively competing with non-club nations has been proposed as a route to 
establishing international cooperation (Potoski, 2017). But, as Zefferman (2018) points out, the 
reduced greenhouse gas emissions produced by cooperating countries are ultimately non-excludable, 



such that cooperation can unravel due to free riding among nations. For club selection to work the 
benefits must be largely contained within the club, or non-members must suffer costs that exceed 
the costs of joining the club. Recent modelling suggests that more complex structures, composed of 
voluntary agreements within multiple overlapping cooperative forums, may serve to increase the 
influence of cooperators, and facilitate a greater generation of non-excludable public goods 
(Vasconcelos et al 2020). 

Ultimately, however, the climate challenge is unlikely to be solved simply through cultural 
multilevel selection. Technological innovation through strong competition may help produce 
solutions in some persistent problems if those who produce sustainable technologies more efficiently 
out-compete those who do not. Zefferman (2018) argues, fostering competition over innovative 
technologies may reduce the threshold for collective action over a public good, such as reduced 
greenhouse gas. However, even technological solutions are complicated by the fact that 
technological and economic growth are currently not sufficiently decoupled from environmental 
harms (Vadén et al., 2020). This places an even higher pressure for fundamental change in 
institutionalised growth-oriented norms and values. 

Conclusion 
We suspect that an interdisciplinary science of social, cultural, and institutional evolution can be 
useful for humanity and the preservation of Earth’s capacity to support biodiversity and a healthy 
human population. But there is a lot of work to do. Climate and ecosystem change have advanced 
to the point where, even if full mitigation efforts took place, humans will face considerable 
challenges in adapting to altered climates and ecosystems. The environments in the Anthropocene 
will drastically differ from those in the Holocene past (Steffen et al., 2015). This will result in 
multiple ecological, economic, and climatic uncertainties, and major adaptive challenges to come. 
Cultural evolutionary theory can help us understand and prepare for these perturbations 
(Kaaronen et al., 2021). In this unprecedented ecological moment we need new research that not 
only brings sustainable solutions to scale, but changes the structure of society by linking the 
evolution of institutions and beneficial behaviour in a self-reinforcing manner (Hébert-Dufresne et 
al., 2022). There are many hopeful signs, however, as described in the examples above, and an 
applied science of cultural evolution for sustainability is possible. To advance that research agenda, 
we conclude with a set of new research questions. 

(1) How did environmentally destructive industries, behaviours and technologies evolve in the 
recent past?  

(2) How do the short-term forces of human cultural adaptation diverge from long-term 
sustainable outcomes today? 

(3) How can non-destructive replacement technologies, behaviours, and institutions emerge 
and spread going forward? 

(4) What can we learn from evolutionary theory to increase the adaptive capacities of 
human societies in the future? 

The field of cultural evolution, uniquely positioned at the intersection of the natural and social 
sciences, has potential to improve our understanding of how human societies adapt to their 
environments, and therefore also has the potential to help us do so on the accelerated timeframe 



necessary for contemporary sustainability crises. Although it has yet to be fully demonstrated, we 
remain optimistic that the science of cultural evolution can help us conserve what needs to be 
maintained and evolve what needs to be changed. 
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