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Introduction

Human activity at multiple scales is the primary driver
of the environmental challenges humanity faces (Steffen
et al. 2007). Numerous scholars have argued that address-
ing environmental problems will require large-scale change
in human behavior and the institutional, social and cultural
forces that shape behavior (Princen 2003; Speth 2008; Bed-
doe et al. 2009; Assadourian 2010; Kinzig et al. 2013).
In fact, most definitions of sustainability and sustainable
development implicitly or explicitly recognize the need for
changes in human perspectives, aspirations, technologies,
norms, or worldviews—in short, culture’.

However, calls for cultural change often stop short of pro-
posing the precise mechanisms through which such change
may occur precisely because the relevant mechanisms of
behavioral and cultural change are not known. The multiple
disciplines that comprise the social sciences and humani-
ties have different and, often competing, theories of cultural
change that operate at multiple levels of human organiza-
tion. These disciplinary differences have been a challenge
for sustainability science (Gardner 2013), and the absence
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of a robust, non-disciplinary, theoretical framework hinders
progress towards a deeper understanding of when and how
sustainable social-ecological systems emerge (Levin and
Clark 2010). Recently, sustainability scientists have been
explicit about the need to incorporate mechanisms of cul-
tural change in their research (Beddoe et al. 2009; Caldas
et al. 2015) and to clarify the exact mechanisms involved
(Ehrlich and Levin 2005; Waring et al. 2015). Importantly,
cultural evolution theory offers an integrative approach to
studying the dynamics of cultural change based on causal
models of the mechanisms through which individual and
population processes interact.

Despite many examples of sustainable resource manage-
ment, exploitative and unsustainable resource management
are common (Steffen et al. 2007). However, cultural change
may be important for driving the proliferation of sustainable
practices. This is because, although evolved genetic mecha-
nisms, ecological processes, and socio-cultural mechanisms
all influence resource use, social conditions often change
more quickly than ecological conditions and cultural evolu-
tion is more rapid than genetic evolution (Perreault 2012).
As such, there is an urgent need for sustainability scien-
tists to develop more holistic or inclusive models to explain
and integrate socio-cultural mechanisms of change at both
individual and institutional levels (Borgerhoff Mulder and
Coppolillo 2005). Such models are needed to inform sustain-
ability policy solutions that can be applied cross-culturally
and in divergent contexts. Currently, however, the dynamics
of cultural change are not well understood in the context of
sustainability. By focusing on applications of cultural evolu-
tion, we view this special issue as a starting point for deter-
mining how we can harness processes of cultural change

! Definitions of sustainability have multiplied in recent decades, but
we see value in the flexibility with which the term can be employed
(e.g. Kates et al. 2005). Importantly, several scholars (Gallopin
2003) view sustainable development as an ongoing and dynamic pro-
cess, which also highlights the importance of understanding cultural
change.
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(Wilson et al. 2014) to build more sustainable communities
and societies.

The study of cultural evolution seeks to explain the diver-
sity of human behavior observed worldwide and offers a
mechanistic, causal framework for understanding changes
in socially learned norms, values, and institutions (Rich-
erson and Boyd 2005). It draws heavily from the diffusion
of innovations literature (Richerson and Boyd 2005) and is
complementarity with psychology (Mesoudi 2009), econom-
ics (van den Bergh and Gowdy 2000; Bowles 2004; Hodgson
and Knudsen 2010; Safarzyriska 2013), and organizational
theory (Hodgson 2013), among other frameworks (Gintis
2007). Cultural evolution gives us a unique view into the
factors that shape the behaviors that ultimately contribute
to, or hinder, the transition to a more sustainable society.
Thus, there is value in synthesizing the theoretical (Boyd
and Richerson 1985; Henrich 2004) and empirical litera-
ture (Campbell 1969; McElreath et al. 2005; Henrich et al.
2010) on cultural evolution with social-ecological systems
research (Anderies et al. 2004; Janssen and Anderies 2007,
Ostrom 2009) and sustainability science more broadly. This
synthesis is especially timely given the recent confluence of
cultural evolution models with multilevel selection theory
(Wilson 1975; Wilson et al. 2013).

The cultural multilevel selection (CMLS) framework
recognizes the potential for evolutionary pressures to oper-
ate on multiple scales simultaneously. This framework is
particularly valuable because it has been used to explain the
evolution of cooperation (Wilson 1975; Traulsen and Nowak
2006; Wilson and Wilson 2007), which is an almost ubiqui-
tous challenge in the context of sustainability and sustaina-
ble resource use. CMLS and related models also help explain
the social transmission of altruistic behavior (Wilson and
Kniffin 1999), resource conservation under climate instabil-
ity (Safarzynska 2013), the emergence of economic institu-
tions (Bowles et al. 2003), and the evolution of sustainable
resource management institutions (Waring et al. 2017). As
such, we see cultural evolution as a tool that allows sustain-
ability scientists to incorporate cultural dynamics into their
work, especially the emergence and spread of sustainable
behaviors, practices, norms, and institutions.

The goal of this special issue is to introduce readers to
cultural evolution theory and its applications in sustainabil-
ity science, thereby catalyzing future research in this field.
The special issue emerged from a working group funded
by the National Socio-Environmental Synthesis Center
(SESYNC) in Annapolis, MD. The objective of this working
group was to unite cultural evolution scholars with empirical
social-ecological systems researchers to create an integra-
tive evolutionary framework of social-ecological systems
change. We sought to develop a clearer interdisciplinary
articulation of the synthetic evolutionary framework, to rein-
terpret current and historical social-ecological case studies
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through the lens of cultural evolution theory, and to develop
novel testable hypotheses about social-ecological systems
change. Before describing the papers in this special feature,
however, we briefly summarize cultural evolution theory and
the cultural multilevel selection framework.

A brief background on cultural evolution

The idea that there are parallels between how cultural traits
change and how biological species evolve dates back to Dar-
win (Darwin 1874). However, cultural evolution itself is a
relatively new field. The foundational mathematical models
on the topic were published in the1980s (Cavalli-Sforza and
Feldman 1981; Boyd and Richerson 1985). In the more than
3 decades since there has been substantial growth in cultural
evolution research, evidenced by the emergence of a new
professional society, the Cultural Evolution Society, which
held its first meeting in 2017. Several accessible review arti-
cles (Richerson and Henrich 2012; Mesoudi 2016), book
chapters (Morgan et al. 2015), and books (Richerson and
Boyd 2005; Mesoudi 2011; Henrich 2015; Boyd 2017) have
covered the general principles, core concepts, and emerg-
ing insights in this field. We provide a brief overview to
explain the relevance of cultural evolution for sustainability
scientists.

Culture has many meanings that can depend, in part, on
one’s disciplinary background (Caldas et al. 2015). In the
cultural evolution literature, “culture” is defined as socially
transmitted information, which can include beliefs, values,
behaviors, and knowledge, and—more specific to sustain-
ability science—the technologies, lifestyles, consumption
patterns, norms, institutions, and worldviews that ultimately
shape human impacts on the environment. This approach
typically focuses on individual cultural traits or variants
(Boyd and Richerson 1985; Mesoudi 2016).

While culture entails socially rather than genetically
transmitted information, change in the distribution of cul-
tural traits in a human population can be viewed as a Dar-
winian process (Darwin 1874; Campbell 1960; Simonton
2010). This is because cultural change entails heritable vari-
ation and differential propagation through time. Individuals
hold and express different beliefs, values, knowledge, and
behaviors (variation) that can be observed by, shared with,
and imitated by other individuals in a population (inherit-
ance). Some traits spread through a population more than
others as a direct function of their effects. That is, traits that
are perceived to be associated with success, or to generally
lead to favorable outcomes are more likely to be copied (pay-
off based transmission). In other cases, traits may be copied
because they are more common in a population (conformity-
biased transmission) or because they are expressed by pres-
tigious individuals, even if those traits did not directly result
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in the high status of the individual modeling that behavior
(prestige-biased transmission). Traits may also get copied
more preferentially based on their content, regardless of the
ultimate effect on an individual. For instance, experimental
studies suggest that individuals are more attentive to cultural
traits that generate positive or negative emotional reactions
or contain social information (Mesoudi 2016) because such
behaviors or beliefs were likely to have been adaptive in
our ancestral environments (Richerson and Henrich 2012;
Mesoudi 2016).

Another important force in cultural evolution is guided
variation, in which individuals or groups create new traits
by learning, research, and similar endeavors. In conjunc-
tion with the transmission biases outlined above, guided
variation can lead to the rapid spread of new behaviors and
institutions. Individuals and groups may consider multiple
innovations before deciding on which one to adopt, which
can itself be modeled as a Darwinian process (Campbell
1960; Simonton 2010). Research teams, legislative commit-
tees, panels of judges, constitutional conventions and many
other kinds of groups can invent new variants. Thus, unlike
in genetic evolution where variation arises only by random
mutation, created cultural variation is usually not completely
random with respect to outcomes. While group-level guided
variation is not as well studied by cultural evolutionists as
that at the individual level, it has been well studied in other
research traditions such as political science (Sabatier and
Jenkins-Smith 1993) and social psychology (Haslam 2001).

Guided variation is also a multi-level process. A common
form of institutional evolution is to remodel institutions con-
sidered functional at a lower level to apply them to a higher
level, which combines biased transmission and guided varia-
tion. For example, in federal systems a successful innovation
at the provincial level may be modified as an innovation at
the national level such as occurred in the United States with
the adoption of federal policies from women’s suffrage and
same-sex marriage (Tribou and Collins 2015). Similarly,
community-based natural resource management practiced
in specific locations prompted a global trend in conserva-
tion interventions (Hulme and Murphree 1999). Likewise,
global institutions can arise by creatively scaling up national
institutions, as can be seen with the United Nations, Interna-
tional Monetary Fund, World Trade Organization, and the
World Bank.

Guided variation and cultural transmission biases can
then shape population-level dynamics and can be used to
understand and anticipate cultural change over time. Any
factor that changes the frequency of traits in a population
contributes to evolutionary change. But forces with a selec-
tive influence on traits in the population, such as the natural
selection of cultural traits on their outcomes and various
selective social learning mechanisms, can contribute to cul-
tural adaptation to the environment. Group-level cultural

change is especially important in so far as sustainable
resource use challenges often evoke social dilemmas that
can typically be solved through intergroup dynamics, as we
explore in more detail below.

Group structures, multi-level evolutionary
processes, and sustainability

Humans are social animals that are well adapted to group
social life. We are attentive to the symbols and character-
istics that differentiate groups, respond to social norms and
group conventions, and often prefer to interact with those
with whom we share a common group identity (McElreath
et al. 2003; Bernhard et al. 2006; Rusch 2014). These fun-
damental group-level cultural dynamics are important for
understanding human behavior generally and also influence
environmental cooperation.

Cooperation is an essential concept in sustainability
science because many of the most pressing environmental
challenges can be characterized as social dilemmas—situ-
ations in which the best outcomes for individuals conflicts
with the best outcome for the group collectively. Coopera-
tion sometimes requires individuals to bear personal costs to
provide diffuse or long-term benefits to a broader group, for
example to protect biodiversity for future generations. When
cooperation entails net personal costs (i.e., altruism) free-
riders who benefit from the cooperation of others without
paying the costs will outcompete cooperators, which is not
an evolutionarily stable strategy (Smith and Winterhalder
1992). For this reason, the evolution of cooperation has been
a puzzle for biologists.

However, cooperation within groups can evolve when
groups compete. Though the evolutionary fitness of a
cooperator is lower than non-cooperators within a group,
groups of cooperators may still outcompete groups of self-
ish individuals. When cooperative groups outcompete non-
cooperative groups the behaviors, norms, and institutions
of the dominant group (including cooperative tendencies)
can spread via a number of mechanisms (Boyd and Richer-
son 2002, 2009; Henrich 2004). The process of the adaptive
change of group traits due to group competition is called
group selection. Cooperation can also arise when groups
play games against hostile nature as well as games against
competing groups (Gavrilets and Richerson 2017).

Group selection forces are stronger when the trait at
hand varies more between groups than within groups (Price
1972; Henrich 2004). Because natural populations are usu-
ally genetically well mixed, group selection is deemed rare
in nature. Human groups, however, have greater group-
level variation in culture than in genes (Bell et al. 2009)
and cultural mechanisms like conformist transmission, eth-
nic marking, punishment of norm-violators, and normative
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conformity maintain distinct group identities and group-level
variation. Thus, cultural group selection provides a plausible
theoretical explanation for the evolution of cooperation in
human societies (Henrich 2004).

A long history of cultural group selection has probably
been responsible for humans’ rather prosocial predisposi-
tions (Richerson et al. 2016). Culturally constructed environ-
ments act as selective factors on genes, as when institutions
reward conformity and punish non-conformity. Humans are
comparatively docile (Simon 1990), learn norms easily and
conform to them (Chudek and Henrich 2011), and are sen-
sitive to social reinforcement (Baum 2017). Darwin (1874)
argued that prosocial “instincts” like patriotism and sympa-
thy could form the basis for the cultural evolution of better
institutions (Richards 1988). Humans tend to favor institu-
tions that solve dilemmas of cooperation and our large-scale
social systems are arguably a product of innate biases that
are ultimately a product of cultural group selection.

The presence of group selection does not, however, mean
that individual selection pressures disappear. Instead selec-
tion pressures occurring simultaneously at different levels
must be balanced to gauge the overall effect of evolution.
Multilevel selection theory helps to account for these simul-
taneous pressures (Okasha 2006). Within groups, coopera-
tive individuals who bear the costs of providing group ben-
efits will tend to have lower fitness relative to freeriding
group members. However, their cooperation can nonetheless
increase the fitness of their group relative to other groups,
enabling cooperation to spread in the population over time.
Institutionalized systems of reward and punishment can also
align individual interests with group functions, reducing the
impact of within-group selfishness. Moreover, the evolu-
tion of such institutional systems will tend to be favored
by higher level selection processes. Therefore, the cultural
multilevel selection framework (CMLS) asks when group
selection pressures outweigh individual selection pressures,
and uses that balance as the key indicator for the emergence
of cooperation in environmental dilemmas.

The conditions for cultural group selection

The application of cultural evolution and multilevel selection
to sustainability science generates a crucial hypothesis about
the emergence of conservation behaviors and policies (War-
ing et al. 2015). The hypothesis is that cooperative environ-
mental traits such as conservation behaviors and policies
are more likely to spread when the dominant level of cul-
tural selection is at or above the social scale of the relevant
environmental dilemma. However, the CMLS framework
is complex and requires careful application and attention
to definitions. For example, detecting group-level cultural
features, such as a recycling policy, is not equivalent to
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detecting group-level adaptations for environmental action.
Kline et al. (this issue) carefully lay out the necessary and
sufficient conditions for cultural group selection and group-
level cultural adaptations.

In brief, cultural group selection (also “group-level cul-
tural selection”) requires three factors, (1) group-structured
cultural traits (e.g., an institution or group-level variation in
individual behavior, such as resource consumption) which
generate, (2) group-structured outcomes that differentiate
groups with and without the trait in significant ways, and (3)
a mechanism of between group selection, such as extinction
of groups or trait transmission between groups. With these
conditions met, Kline et al. argue that cultural group selec-
tion occurs, but it may still not contribute to group-level
cultural adaptations. For that, the strength of group-level
cultural adaptation must overwhelm other evolutionary pro-
cesses such as individual adaptation, or cultural drift. Kline
et al.’s contribution clarifies the foundational mechanisms
and concepts used throughout the rest of the special issue.
We outline the key components and contributions of the
remaining articles in the special issue below.

A summary of papers in the issue

The special issue includes three articles that originated in the
SESYNC working group (Brooks et al.; Hillis, et al.; Kline
et al.) and seven that were received from an open solicita-
tion. Among other topics of importance for sustainability
science, these ten papers include re-interpretations of clas-
sic case studies of long-standing resource management sys-
tems (Waring and Acheson; Brooks et al.), evaluations of
historical policy change (Hanes and Waring), a prospective
research design exercise (Andrews and Borgerhoff Mulder),
new analyses based on prior data (Macfarlan and Remiker;
Hillis et al.), and a methodological guide for designing and
implementing new studies of cultural evolution in the con-
text of social-ecological systems change (Kline et al.).

This set of papers illustrates how cultural evolution
theory can contribute to sustainability science in several
ways. While most papers focus on a single case or set of
related cases, Ellis et al., take a longer and broader view of
the evolution of human environmental use. These authors
propose that most of the major human solutions for envi-
ronmental management have evolved through group-level
selection on human culture. Ellis et al. suggest that human-
ity’s modification of the environment is not simply the result
of aggregate individual action, but rather the consequence
of human group actions and innovations that allowed groups
to become more adept at exploiting their environment. The
authors argue that the scale of human society has coevolved
with the intensity of human ecosystem engineering in a
reciprocal system of causation.



Sustainability Science (2018) 13:1-8

Other papers in the special issue examine cultural
group selection in the context of mobile (Brooks et al.)
and (nearly) stationary (Acheson and Waring) natu-
ral resources, agricultural products (Hanes et al.; Hillis
et al.; Macfarlan and Remiker), the political sustainability
of activist campaigns (Frost), and challenges pertaining
to developing global policies for climate change (Zeffer-
man) and local dynamics related to climate change miti-
gation strategies (Andrews and Borgerhoff Mulder). Sev-
eral papers are based on a retrospective application of the
CMLS framework to examine the likelihood that cultural
group selection resulted in the emergence and spread of
a trait that facilitated sustainable resource management
(Acheson and Waring; Brooks et al.; Hanes et al.). Impor-
tantly, two of these cases explicitly focused on classic
cases studies of common pool resource management—irri-
gation water management in Bali and lobster fishing in
Maine. These cases are important because (1) they are well
known, and the familiar context may make it easier for
readers to conceptualize the dynamics of cultural multi-
level selection, and (2) they have been the object of intense
study for long periods of time, which has produced rich
ethnographic, historical and ecological data.

Other papers apply cultural evolution and/or CMLS to
contemporary cases and analyze existing data in new ways.
Macfarlan and Remiker offer a detailed study of coopera-
tion within labor sharing groups in Dominica before, during,
and after a trade recession. They use a longitudinal dataset
to examine the degree to which labor exchange and social
support networks were affected by a collapse of the bay oil
market. Hillis et al. test preliminary hypotheses derived from
the CMLS perspective by studying sustainable management
practices adopted by wine grape growers in California. The
authors describe how group structures like wineries and
regional partnerships create regional brands and identi-
ties, operate certification programs, and provide outreach
and education programs that can affect the spread of these
practices. The authors use data from three regions to test the
hypothesis that there is greater scope for group selection to
act on sustainable management practices that are costly to
individual farmers, thus embodying a cooperative dilemma,
than for practices that are not perceived to be costly for farm-
ers. Frost takes a unique approach using cultural evolution
theory to examine the political sustainability of grassroots
campaigns organized by First Nations communities in
Canada against environmentally destructive industries. He
characterizes political solidarity in direct action campaigns
as a commons problem and argues that such grassroots cam-
paigns implicitly use cultural evolution to adaptively manage
their campaigns. Frost discusses the different social dynam-
ics at play in large-group campaigns and small-group cam-
paigns and describes the transmission of values and strate-
gies within and between activist campaigns.

Still other papers are prospective in nature. For instance,
Andrews and Borgerhoff Mulder explore the possibility for
studying CMLS dynamics in real time. On Pemba Island
(Zanzibar, Tanzania) individual and group level payoffs
to forest conservation behavior are being influenced by
the United Nations intervention for Reducing Emissions
from Deforestation and Degradation (REDD+). Under
REDD + the institutionalized systems of rewards and pun-
ishments align individual interests with those of the group.
The authors suggest that given this intervention, sustainable
forestry institutions and practices can evolve by enhancing
the covariance between individual success and community
success. Andrews and Borgerhoff Mulder describe how the
design of REDD+ matches a CMLS approach to generat-
ing cooperative forest conservation among forest users, and
illustrate that some sustainability interventions, even large
ones like REDD+, can work on principles that match the
CMLS approach very well. At a different scale, Zefferman
constructs an argument about the likelihood of the emer-
gence of planetary scale cooperation in carbon emissions
reduction and climate change. He suggests that because there
is no strong force of cultural selection or competition acting
on the level of the planet (such as competition with Mars
for a livable atmosphere might create), it is unlikely that
cooperation at the global scale will evolve to reduce global
carbon emissions voluntarily.

Importantly, several authors aim to illustrate how cul-
tural evolution and CMLS complement existing frameworks
for understanding cultural change and sustainability. For
instance, Macfarlan and Remiker suggest that CMLS and
Biological Market Theory (which emphasizes variability in
potential partners and the ability to choose partners) are both
needed to fully explain the dynamics of labor exchanges
and social support networks. Brooks et al. use CMLS to
examine the emergence and spread of synchronized cropping
and the institutions, called subaks, that support such coor-
dination in Bali. Their work draws heavily on the historical,
anthropological, and archaeological research produced by
Steven Lansing and colleagues who suggest that Balinese
subaks constitute a complex adaptive system (CAS). Brooks
et al. suggest that their evolutionary explanation builds on
and complements the CAS perspective by describing the
selection pressures that could have given rise to increas-
ingly complex institutional structures. In addition, Hillis
et al., and Andrews and Borgerhoff Mulder highlight the
foundational role that the diffusion of innovations literature
has played in the development of cultural evolution, but indi-
cate that the CMLS framework adds additional explanatory
value for understanding the spread of traits that entail coop-
erative dilemmas or involve tradeoffs at different levels of
social organization. Finally, Frost’s description of the social
dynamics of grassroots activism among indigenous com-
munities in Canada describes how cultural evolution aligns

@ Springer



Sustainability Science (2018) 13:1-8

nicely with Ostrom’s social-ecological systems framework,
Whitehouse’s theory of dual modes of religiosity, and
Atran’s work on the psychology of the sacred.

Important insights and implications

Several key findings from this issue will be of interest to
sustainability scientists. One finding pertains to the potential
role of group selection in the emergence and spread of group
territoriality (as demonstrated in the analysis of sustainable
lobster fishing, Waring & Acheson). A second concerns how
changes in the dominant level of selection and cultural group
selection mechanisms may explain complex institutional
structures (such as the rites and rituals associated with the
agro-ecological systems in Bali, Brooks et al.). Both of these
results have implications for our understanding of common
pool resource management (Ostrom 1990).

In direct reference to Waring et al.’s (2015) hypothesis,
several other papers (e.g. Hanes and Waring; Brooks et al.;
Macfarlan and Remiker; Andrews and Borgerhoff Mulder)
also note the importance of considering the dominant
level of selection relative to the scale of the environmental
dilemma in question and note potential changes in the domi-
nant level of selection over time. For example, Hanes and
Waring use their detailed historical study of the blueberry
industry in Maine to argue that the concept of the dominant
level of selection helps to explain how matches and mis-
matches between resource scale and institutional scale arise.
They find that the establishment of a research station funded
by a self-imposed tax on industry can plausibly be explained
as the result of severe economic selection pressure and could
represent an instance of institutional evolution via cultural
group selection. In addition, Macfarlan and Remiker suggest
that changes in bay oil regulations and a subsequent collapse
in the international market for bay oil ultimately shifted the
dominant level of selection in a way that negatively affected
cooperation in labor exchanges and resulted in a decline in
social support networks.

A number of papers also have clear practical implica-
tions for contemporary environmental challenges. In their
prospective paper on REDD +in Tanzania, Andrews and
Borgerhoff Mulder show how thinking about REDD + within
the CMLS framework yields new insights for field appli-
cation. First, they note the potential for comparing the
effectiveness of payments to individuals (as cash) and pay-
ments to communities (as social services or infrastructure)
in promoting new forest conservation norms. Second, they
observe how a commonly recognized institutional weakness
of REDD+ could generate intergroup dynamics favorable to
a cultural multilevel selection cascade (Waring et al. 2015).
“Leakage” occurs when individuals in protected forestry
areas turn their harvest pressure to unprotected neighboring
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forests, thereby reaping the carbon credit payments and
at the same time externalizing their individual costs. The
authors discuss how, counterintuitively, leakage might accel-
erate the spread of conservation practices between groups
insofar as unprotected groups may seek protection from
predatory neighbors through entering the REDD+ program.

In their study of sustainable viticulture practices, Hillis
et al. find that, consistent with hypotheses derived from the
CMLS framework, the fraction of between-group variation
is greater for practices that are cooperative dilemmas than
for non-cooperative practices. This result suggests that there
is greater scope for group selection for cooperative practices
relative to non-cooperative practices. The authors also out-
line and provide evidence for several mechanisms through
which group selection might spread sustainable manage-
ment practices including competition between regions, imi-
tation of successful groups, and differential proliferation of
groups. This work has important implications for agricul-
tural industries in which regional branding and other group
level structures can potentially shape the behaviors of indi-
vidual farmers and provide a mechanism for the spread of
more sustainable practices.

In addition, Frost finds that the transmission of sacred
values in the process of recruitment, along with the abil-
ity of small-groups to generate tight social bonds and high
levels of solidarity, can be critical for the sustainability of
grassroots campaigns. He concludes that it is important for
groups to be engaged in adaptively managing the dynamics
of social transmission and the social learning process that
can occur between campaigns.

Zefterman suggests that current models of the emergence
of global solutions to global environmental challenges are
flawed. His paper leaves an open question for the field: are
global cooperative solutions possible, or is the logic of
CMLS iron-clad? One possibility is that CMLS has paid
inadequate attention to the force of collective guided vari-
ation that operates to some extent at the global level, for
example in negotiating the Paris Climate Accord. Such
processes, insofar as they lead to collective international
agreements, could generate effective solutions to commons
problems, including global ones. The CMLS framework
highlights that, without a system of rewards and punish-
ments that align countries’ goals with all countries collec-
tive interest in the global commons, we have to worry that
country defections will undermine such voluntary accords.

Similar to Zefferman, most authors conclude by ask-
ing provocative questions or providing insights for future
research on sustainability challenges. For instance, Ellis
et al. pose what may be a central question for sustainabil-
ity science: if sociocultural niche construction via cultural
group selection is the mechanism most directly responsi-
ble for the current sustainability crisis, can it plausibly also
guide positive cultural and institutional change towards
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sustainable solutions? Kline et al. anticipate the needs of
future researchers and explain how to gather and evaluate
evidence to confirm or reject the hypothesis that a given
group-level cultural trait is an adaptation. This approach
allows researchers to understand whether a group is suc-
ceeding for reasons independent of the group level traits that
helped them solve an environmental dilemma, thus avoid-
ing the trap of adaptationist thinking. Kline et al. provide
additional tools to help researchers achieve higher qual-
ity CMLS analyses, including a decision map for building
CMLS hypotheses and an R script for quantitative testing of
group structure in empirical datasets.

Conclusion

Our endeavor in this special feature is to apply cultural evo-
lution and the CMLS framework to sustainability science,
social-ecological systems research, and environmental chal-
lenges more broadly. Our more specific objectives are to
outline a robust theoretical framework for understanding
how sustainable social-ecological systems might emerge, to
delineate the kinds of data needed to test such frameworks,
and to explore their potential in explaining the patterning of
sustainable behaviors across time and space in real socio-
ecological systems, past and present. Because the use of
cultural evolutionary models in the domain of sustainability
is still so new, most of the papers in this special issue are
based on analyses that are retrospective, using data that were
inevitably collected with other frameworks in mind. Indeed,
an important challenge for applications of cultural evolu-
tion and CMLS is that these are ‘data hungry’ frameworks,
as outlined in Kline et al. That said, these papers represent
important initial steps in refining the application of these
cultural evolutionary models for understanding whether
and in which contexts sustainable social-ecological sys-
tems can emerge and persist. Taken together, they demon-
strate exciting applications of evolutionary thinking to top-
ics and questions of interest to sustainability scientists and
social-ecological systems researchers and point the way for
future research that can help both solidify theory and guide
practical approaches to solving sustainability challenges.
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