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CULTURAL EVOLUTION 
 

 
One of the most significant facts about us may finally be that we all 
begin with the natural equipment to live a thousand kinds of life but 
end in the end having lived only one. 

 
--- Clifford Geertz (1973) 

 
The student of anthropology knows that it is the range of human experiences that 
represents “one of the most significant facts about us” (Geertz 1973). While human 
universals exist (Brown 1991), including subsistence, marriage, and politics, there 
is no single, species-typical way in which humans live out their lives. Each human 
universal conceals a constellation of cross-cultural variation. While other animals 
have cultural traditions (Box 1), human variation is something altogether different. 
There are over 6,000 languages spoken across the globe, and there were many, 
many more before the ages of empire and colonialism. Human nature—if we choose 
to speak of such a thing—consists not of a characteristic way of life, but a set of 
cognitive and developmental mechanisms including our cultural capacity, “the 
natural equipment to live a thousand kinds of life” (Geertz 1973). It is the 
peculiarities of our cultures interacting with these mechanisms that shapes the 
specific kind of life each one of us ends up living. 
 
Since the dawn of our genus, culture has been our faithful handmaiden, 
transforming a Plio-Pleistocene primate at the mercy of Nature, first into a 
Holocene human that colonized every corner of the globe, diversifying into a 
thousand kinds of life, each exploring and elaborating their own particular lifeway 
comprising unique material cultures, social institutions, and artistic traditions; and 
eventually into an Anthropocene annihilator bending that same Nature to its will 
and in the process wreaking havoc across the biosphere. These transformations 
raise many questions. Why did our cultural capacity evolve during the Plio-
Pleistocene? How did our species diversify into thousands of distinct ethnolinguistic 
groups during the Holocene? And how did the accumulation of cultural innovations 
in technology and social organization birth the agricultural, industrial, and 
scientific revolutions; launch us to the moon, to the edge of the solar system, and 
into the far reaches of the cosmos?  
 
The discipline of cultural evolution provides a framework for studying these kinds of 
questions (Cavalli-Sforza and Feldman 1981, Boyd and Richerson 1985; see also 
Durham 1991, Sperber 1996; for reviews, see Richerson and Boyd 2005, Mesoudi 
2011, Henrich 2015, Laland 2017). With its roots going back to the 1970s and 1980s, 
cultural evolution developed in the wake of sociobiology and alongside evolutionary 
psychology and human behavioral ecology (Laland and Brown 2011). Whereas 
human behavioral ecology emerged from cultural anthropology as a theoretically 
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inspired but ethnographically based enterprise, cultural evolution emerged from 
population genetics as an ethnographically inspired but theoretically based 
enterprise. This chapter reviews both the theory of cultural evolution and recent 
empirical studies showcasing how it has been applied to the study of human 
behavior and evolution. 
 

1. THE THEORY OF CULTURAL EVOLUTION 
 
This section organizes cultural evolutionary theory into three parts. The first aligns 
with evolutionary psychology (Barkow et al. 1992, Pinker 2003, Gaulin and McBurney 
2003, Buss 2014, Barrett 2015, EVOLUTIONARY PSYCHOLOGY CHAPTER), studying how 
natural selection, acting on genes, favored a psychological capacity for cultural 
transmission. The second studies adaptation to the ecology. Whereas human 
behavioral ecology (Borgerhoff Mulder 1991, Cronk 1991, Smith and Winterhalder 
1992a, Winterhalder and Smith 2000) focuses on adaptive outcomes, cultural 
evolution focuses on adaptive processes by modeling evolutionary forces and their 
interactions. And the third addresses the co-evolution of genes and culture, an 
example of niche construction (Odling-Smee et al. 1996, Laland et al. 2000, Odling-
Smee et al. 2003), in which biological evolution gives rise to a cultural system of 
inheritance only to have the resulting cultural environments impose selection 
pressures back on the genes.  
 

1.1 THE EVOLUTION OF THE CULTURAL CAPACITY 
 
Why did natural selection favor a capacity for culture in our ancestors? What role 
did culture play in the spectacular success and spread of our species? Why did 
culture evolve during the Pleistocene and not earlier? Why did other species, 
especially our closest relatives, not evolve a similar adaptation? These are but a few 
of the many questions we might ask about the evolved psychology underlying our 
cultural capacity. This section addresses the first two and Box 1 the next two.  
 
Perhaps natural selection favored our cultural capacity so that social learners could 
avoid the hard work of discovering adaptive behavior on their own. Perhaps the 
innovation of some allows others to imitate, an intuition captured by the idiom 
warning against reinventing the wheel. This hypothesis might also suggest an 
answer to the second question. Perhaps culture creates a profitable division of labor 
as in the economics argument for specialization and trade. Perhaps the innovation 
of some allows others to pursue other activities—and everyone ends up better off. 
How might we test these hypotheses? Without access to a time machine, 
paleontologists and archaeologists turn to the next best thing, the fossil and 
material records. Building mathematical models provides another kind of test 
(Maynard Smith 1982, Gintis 2000, McElreath and Boyd 2007, Kokko 2007, Otto 
and Day 2007, Epstein 2008, Smaldino 2017). Rather than test hypotheses against 
data, models allow us to evaluate an argument’s logical coherence, a good first step 
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as there’s no use in pursuing logically inconsistent hypotheses.  
 
Rogers (1988) developed an evolutionary model of culture to test whether social 
learning evolves and whether everyone ends up better off for it. In the model, the 
environment is characterized by one of two states (e.g. wet or dry), periodically 
switching from one to the other. Each environmental state is associated with an 
adaptive behavior (e.g. farming or herding).1 Individuals engage in one of two 
genetically heritable strategies: individual learners pay a cost (e.g. trial and error 
learning) and correctly select the adaptive behavior, whereas social learners avoid 
this cost by randomly copying someone else but only acquire the adaptive behavior 
if that person behaves adaptively.2  
 
To analyze the model, we start with an ancestral state in which everyone 
individually learns and then introduce a mutant social learner. With everyone else 
learning on their own—and therefore making the correct choice, the lone social 
learner is sure to acquire the adaptive behavior. And without having to pay for it, 
the social learner has higher fitness than individual learners—and so leaves behind 
more offspring. But the social learner’s advantage is short lived. As the frequency of 
social learning increases, the average fitness of the social learning strategy 
decreases. Remember, the environment periodically shifts. When it does, prior 
knowledge becomes obsolete; only individual learning increases the frequency of 
adaptive behavior in the population. The more social learners there are, the more 
likely it is that any one of them copies another social learner. In the aftermath of an 
environmental switch, copying a social learner guarantees maladaptive behavior.  
  
The Rogers model seems to answer our first question. Natural selection can favor 
social learning as a form of information scrounging. However, the social learning 
strategy does not go to fixation and drive individual learning to extinction. Instead, 
the two strategies settle down to a stable equilibrium in which each strategy has 
the same average fitness (Figure 1a). In many behavioral domains, especially 
culture, cooperation, and conflict, the payoff to pursuing a particular strategy 
depends on the behavior of others and fitness is often frequency dependent 
(Maynard Smith 1982, Gintis 2000, McElreath and Boyd 2007, Kokko 2007, 
COOPERATION CHAPTER). Social learners do best when rare, as they are sure 
to acquire the adaptive behavior by copying from an individual learner without 
having to pay the cost. Individual learners also do best when rare, but for a 
different reason. Social learners slavishly copy others and never pay attention to 

 
1 Framing this as a choice between discrete behavioral options highlights the analogy with discrete alleles in a 
biological system. In doing so, this framing also assumes away the problem of discovering these alternatives and all 
the incremental steps that go into each variant. This kind of modeling assumption is meant to aid in scientific 
reasoning, not represent a commitment about reality. Box 1 explores the cumulative evolution of cultural 
adaptations. 
2 This assumption means that individual learning in this model is not about discovery and innovation, but instead 
about identifying the correct behavior among two previously discovered alternatives. Section 1.2 explores 
innovation in the context of guided variation. 
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the real world. A population comprised only of social learners becomes an echo 
chamber, prisoners in a cave of their own construction with no correspondence 
between environment and adaptive behavior. Individual learners ignore and instead 
observe the real world and acquire adaptive behavior. When rare, each strategy can 
increase relative to the other. In this model, individual learning pumps adaptive 
behavior into the population, social learners scrounge it from them, and the 
population settles down to a stable mix of the two strategies.  
 
What about our second question? Is everyone better off when some learn 
individually and the rest learn socially? Does the evolution of cultural transmission 
as information scrounging, in part, explain the spectacular success of our species? 
No, it does not. At least according to the Rogers model. The average fitness of a mix 
of individual and social learners is the same as the average fitness of a population 
comprised only of individual learners (Figure 1a). To understand why, let’s focus on 
individual learners. Regardless of what others do, individual learners pay a cost to 
acquire the adaptive behavior. Unlike social learners, the fitness of individual 
learning does not depend on the frequencies of each strategy. Instead, the fitness of 
individual learning is a constant. If the fitness of individual learners is the same as 
the fitness of social learners at the evolutionary equilibrium, and if the fitness of 
individual learning is a constant, then the average fitness at the equilibrium must 
be identical to the fitness of a population of only individual learning. Barring some 
other process, such group selection (Box 2, COOPERATION CHAPTER), if social learning 
is only about information scrounging, it readily evolves but no one is better off for it. 
 
This result may seem counterintuitive but the logic is sound. Does this mean that 
culture played no role in the success of our species? Not necessarily. Models do not 
automatically resolve scientific mysteries. Like maps, models are nothing more than 
representations of reality, each reflecting their creator’s assumptions. Being mere 
representations means that all models are necessarily wrong. But like maps, some 
models are nevertheless useful (Box 1976). Rogers assumed that individual and 
social learning were distinct and independent strategies. As a result, the fitness of 
individual learning is frequency independent, and so the evolution of social learning 
cannot explain an increase in average fitness.  
 
Boyd and Richerson (1995; see also Perreault et al. 2012) instead assumed that 
everyone pursues the same strategy, one which combines individual and social 
learning. Individuals first engage in individual learning, trying out both behavioral 
alternatives and comparing results. In some instances, experiments yield decisive 
results. In others, experiments prove inconclusive and individuals copy from 
someone else. Individuals vary in their reliance on social learning. Some rely 
heavily on social learning, turning to personal experience only when results are 
decisive; others rely mostly on individual learning, accepting even the weakest 
evidence from their own experiments.  
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The Boyd and Richerson model allows us to ask how natural selection strikes a 
balance between personal experience and social learning. At the evolutionary 
equilibrium of this model, the average fitness of the population is higher than the 
average fitness of a population comprised only of individual learners (Figure 1b). 
Why the difference with the Rogers model? In the Boyd and Richerson model, 
individuals are selective social learners, relying on personal experience only when it 
is decisive and otherwise turning to social learning. Selectively combining 
individual and social learning in this way is a game changer, increasing the 
effectiveness of individual learning and spreading that increased effectiveness 
through social learning. And, as a by-product, everyone is better off. Just to be clear, 
this is no appeal to group selection. Individuals pursue the strategy that maximizes 
individual fitness and as a by-product everyone is better off. 
 

BOX 1: THE PSYCHOLOGY AND PHYLOGENY OF CUMULATIVE CULTURE   
 
 “If I have seen further, it is by standing on the shoulders of Giants.” Newton’s quip  
captures a key feature of human culture, the cumulative evolution of complex 
adaptations.3 While social learning and cultural traditions are common among 
nonhuman animals (Galef 1996, Huffman 1996, Hunt and Gray 2003, Perry et al. 
2003, Rendell and Whitehead 2001, van Schaik et al. 2003, Whiten et al. 1999), only 
humans seem capable of harnessing social learning to evolve complex cultural 
adaptations (Tomasello et al. 1993, Boyd and Richerson 1996, Hill et al. 2009, Dean 
et al. 2014; but see Whiten 2019). As with biological evolution, the recipe involves 
beneficial modification, selective retention, and high-fidelity transmission. Repeat 
this process over and over and you get the countless technological and social 
innovations that contributed to our species’ remarkable success. If this process is so 
simple, why is it that no other species—especially chimpanzees—has anything like 
it, perhaps not even one cultural tradition so complex that it could not have been 
invented from scratch by a single individual? 
 
Let’s start with mechanism (Tinbergen 1963, Bateson and Laland 2013), comparing 
social learning in adult chimps and human children. An early hypothesis held that 
chimps emulate the outcomes of conspecifics’ actions whereas humans imitate the 
behavioral sequences themselves (Tomasello 1996, Tennie et al. 2006).4 Emulating 
outcomes imposes a ceiling on the complexity of transmitted behavior as learners 
must re-invent entire behavioral sequences. By directly imitating behavioral 
sequences rather than inferring them from outcomes, learners have greater 
opportunity to experiment with modifications. As is often the case, subsequent 
studies sullied this simple story. Children and chimps each possess a portfolio of 
social learning mechanisms, including imitation and emulation, though they deploy 

 
3 Newton’s quip itself seems to be a product of cultural evolution, not entirely his own creation. While Newton 
gets credit, the idea goes back hundreds of years (Merton 1993). 
4 Here, and elsewhere, italicized words and phrases often have meanings specific to the scientific context, 
meanings which may or may not correspond with common usage.  
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these mechanisms differently (Whiten et al. 2009). While chimps can imitate, they 
do not do so with skill or ease. Chimps are also conservative when it comes to social 
learning, only adopting new tactics if they do not already have something that 
works (Tennie et al. 2009). Contrast this with children who often and automatically 
copy everything an experienced individual does, including actions which seem 
causally irrelevant, a process dubbed overimitation (Lyons et al. 2007, Nielsen and 
Tomaselli 2010, Nielsen et al. 2014; but see Berl and Hewlett 2015). So, the outline 
of the simple story still stands: Social learning in humans relies heavily on 
imitation, resulting in high fidelity social transmission and allowing the cumulative 
evolution of complex cultural adaptations. Without this faculty, social learning in 
nonhuman animals—mutating Newton’s quip—allows them only to glimpse what 
the tallest amongst them can already see. Nevertheless, this kind of social learning, 
common in non-human animals, facilitates the spread of adaptive behavior and 
generates cultural traditions (Whiten et al. 2009, McElreath et al. 2018). 
 
Next, let’s turn to evolution (Tinbergen 1963, Bateson and Laland 2013), asking 
why humans ended up with cumulative culture while other apes did not. Assuming 
the common ancestor of humans and chimps possessed capacities for emulation and 
imitation suggests that humans added higher fidelity imitation since the split some 
6–7 million years ago (Whiten et al. 2009). The Pleistocene (roughly 2.5 million to 
12,000 years ago), an epoch characterized by markedly increased environmental 
variability, may have played a key role in this transition (Richerson and Boyd 2000, 
2013). Genetically evolved adaptations are sufficient when environments are stable 
generation after generation. When environments are highly unpredictable from one 
generation to the next, it is better to turn to individual learning. Cultural evolution 
excels in between, when the rate of environmental change is too fast for biological 
evolution to track but too slow to ignore the wisdom of elders (e.g. Schniter 2014).  
 
While this hypothesis may explain when cumulative culture evolved, it does not 
explain why humans alone made this transition. We know that brain sizes 
increased across a range of species during the Pleistocene (Jerison 1973; see also 
Muthukrishna et al. 2018). However, as with other aspects of human uniqueness, it 
is hard to know with certainty why a trait evolved when it only did so in one 
lineage. Perhaps free forelimbs resulting from bipedalism provided a crucial pre-
adaptation for technological evolution when combined with a big-brained and social 
ape (Washburn 1959, Neco and Richerson 2014). Perhaps complex culture co-
evolved along with other traits, including an extended juvenile period, language, 
and cooperation (Richerson and Boyd 2020). Regardless, the same cultural capacity 
that allowed our ancestors to keep pace with the constantly shifting Pleistocene, 
when paired with the stability of the Holocene, resulted in explosions in population 
size and ethno-linguistic diversity, and a series of technological and social 
transformations including the agricultural revolution, the rise of cities and states, 
and the industrial revolution (Richerson et al. 2001). 
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1.2 THE FORCES OF CULTURAL EVOLUTION 
 
As anyone knows, if you throw a ball into the air, it falls back down. Few, however, 
can predict the precise location where it lands. In fact, no one could until Newton 
discovered the laws of motion. Armed with Newton’s second law, an undergraduate 
can now build a mathematical model that accounts for the various physical forces 
acting on the ball and predict the precise path of a projectile from launch to landing. 
Since Newton, physicists have used mathematics to make sense of all manner of 
matter and motion. Inspired by the “unreasonable effectiveness of mathematics in 
the natural sciences” (Wigner 1960), biologists too built models to understand how 
the various forces acting on a population—mutation, migration, drift, and natural 
selection—result in evolution, the change in genetic composition from one 
generation to the next. These efforts, in turn, led cultural evolutionists to build 
models to understand how the cultural composition of a population changes as a 
result of the various forces acting upon it, including forces analogous to those in 
biological evolution—mutation, migration, drift, and natural selection—as well as 
decision-making forces novel to cultural evolution—guided variation and various 
social learning biases (Figure 2; the taxonomy presented here follows Richerson and 
Boyd 2005; see also Henrich and McElreath 2003, Mesoudi 2011). 
 
NATURAL SELECTION ON CULTURAL VARIATION 
 
As any student of biology knows, natural selection acting on genetic variation favors 
traits that help their bearers to survive and reproduce. In cultural evolution, natural 
selection acting on cultural variation (Figure 2) favors traits that are better able to 
thrive and replicate, regardless the effect these traits have on their bearer’s 
biological survival and reproduction (Boyd and Richerson 1985: chapter 6). In this 
chapter, biological natural selection or simply natural selection refers to natural selection 
acting on genetic variation, whereas cultural natural selection refers to natural 
selection acting on cultural variation. Biological natural selection and cultural 
natural selection are analogous but not identical evolutionary forces. Because they 
operate on different transmission mechanisms—genes and culture‚ they can have 
different evolutionary properties. For example, when parents socialize their 
children (vertical transmission), cultural natural selection favors cultural traits that 
also maximize reproductive success. In this case, cultural and biological natural 
selection act in concert. All else equal, if some people prefer to have children while 
others do not, cultural natural selection on cultural variation will eliminate 
childlessness as there will be no biological parents to pass along this preference. By 
contrast, when children are influenced by peers (horizontal transmission) or non-
parental influences, including aunts and uncles, teachers, and the prestigious 
(oblique transmission), cultural natural selection on cultural variation can, in some 
cases, favor the spread of genetically neutral or even maladaptive behaviors.  
 
When it comes to culture, many evolutionary social scientists still subscribe to 
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Wilson’s (1978) metaphor of biology as the master holding its dog, culture, on a tight 
leash. In this view, culture is nothing more than a proximate means by which the 
interests of our genes are ultimately met (Figure 3a). To explain and predict 
behavior, one need only consider the logic of fitness maximization. While metaphors 
are indispensable tools for making sense of the unknown, we must never forget that 
metaphors are just that, tools. If we’re not careful, we can become prisoners of our 
metaphors, trapped into particular ways of perceiving the world. As Rosenblueth 
and Weiner warned, “The price of metaphor is eternal vigilance” (Lewontin 2001). 
Traits that are favored by cultural evolution need not promote the biological 
reproductive success of their bearers. For example, if young people imitate the rich 
and famous and forgoing children increases the likelihood of becoming rich and 
famous, a preference for childlessness can spread—even if those holding this 
preference have no biological children of their own. The demographic transition 
(HUMAN EVOLUTIONARY DEMOGRAPHY CHAPTER) may be an example of just such a 
process, in which a cultural preference for lower fertility was favored, in part, as a 
result of novel socialization patterns and economic opportunities, a point to which 
we will return in Section 2.1. 
 
GUIDED VARIATION 
 
As with group selection (Box 2), most students of biology were taught that 
Lamarckism was not just wrong and antithetical to Darwinism, but also silly and 
perhaps even dangerous (Riskin 2016).5 Lamarck, like many of his contemporaries, 
believed that organisms could develop useful characteristics during their lifetimes 
and transmit these acquired characteristics to their offspring. The textbook example 
is the giraffe’s long neck. Ever stretching to reach the highest leaves, ancient giraffe 
ancestors were thought to have elongated their necks, and then transmitted these 
longer necks to their offspring. The repetition of this process generation after 
generation resulted in modern giraffes. But since the Modern Synthesis, students of 
biology have been taught that development and evolution are separate and distinct 
processes. Any changes to organisms during their lifetimes cannot be transmitted to 
offspring—and thus development processes cannot contribute to evolutionary 
outcomes. Instead, evolution results from various forces that change gene 
frequencies from one generation to the next. Adaptation results from natural 
selection whittling away at novel variation generated by random genetic mutations. 
While this model may be a decent approximation of biological reality, the line 
between evolution and development is blurry. So much so that some biologists and 
philosophers advocate for an Extended Evolutionary Synthesis, one that incorporates 
Lamarckian processes including epigenetic transmission as well as ‘plasticity first’ 
adaptation in which development becomes a source of variation on which natural 
selection can act (Oyama et al. 2001, Pigliucci and Miller 2010, Jablonka and Lamb 
2014, Laland et al. 2015; see also Peterson 2017).  

 
5 Of course, the dirty secrets many of us were not taught was that Darwin himself subscribed to both group 
selection and Lamarckism! 
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In contrast to biological evolution, cultural evolution is fundamentally Lamarckian. 
Culture represents a pool of adaptive information from which people can learn. 
They can then transform what they have learned socially through various 
individual learning mechanisms. In many cases, these transformations will not be 
random, but will instead be biased toward adaptive outcomes. In biology, this would 
be like having a genetic system in which mutations were not random, but instead 
fitness-enhancing. The opportunity for social learning then means that the next 
generation can pick up where the previous one left off. Instead of re-inventing the 
wheel, they can improve on its design. This process of linking innovations from 
individual learning to transmission through social learning results in the force of 
guided variation (Figure 2; Boyd and Richerson 1985: chapter 4) and contributes to 
the cumulative evolution of complex adaptations (Box 1).  
 
SOCIAL LEARNING BIASES 
 
When it comes to genetics, inheritance is destiny. We are our parents’ children.6 Not 
so with culture. Through the force of guided variation, individuals can intentionally 
modify what they have learned and transmit these modifications to others. In 
addition, there are various social learning biases (Figure 2) that influence whom or 
what learners choose to imitate. Unlike guided variation, which is a creative process 
that introduces novel variation, these social learning biases, like biological and 
cultural natural selection, are culling processes that selectively favor certain 
cultural variants over others.  
 
A content bias refers to the preferential adoption of certain cultural variants over 
others based on the characteristics of the variants rather than the individuals 
bearing them (Figure 2; also called a direct bias; Cavalli-Sforza and Feldman 1981, 
Boyd and Richerson 1985: chapter 5, Durham 1991). A content bias might result 
from individuals comparing alternatives and choosing based on perceived benefits 
and costs. The rate of cultural evolution will be fast when comparison is easy, such 
as choosing metal tools over stone tools. When difficult, beneficial innovations may 
spread slowly or not at all. For example, convincing people to boil water is difficult 
because waterborne diseases are not the only reason people get sick, because fuel is 
expensive, and because the idea of microscopic bacteria may not resonate with folk 
medical beliefs (Rogers 1995). Content biases can also result from features of 
cognition that make some variants more appealing than others.  Boyer (1994) and 
Atran (2002) argue that a content bias favoring “minimally counterintuitive” 
stories, in which some of our folk intuitions are violated while others are not, helps 
explains the prevalence of supernatural beliefs. Ghosts, for example, violate our 
understanding of physics by crossing through solid objects, but otherwise behave in 
ways consistent with our expectations of human behavior. 

 
6 Not entirely, of course. Environmental factors influence genetic expression. And, whether a blessing or a curse, 
genetic engineering is no longer science fiction (Cyranoski 2018). 
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When the comparison of material consequence or psychological appeal proves 
difficult, individuals can ignore the variants and focus instead on the individuals 
bearing them. In conformist biased learning, individuals disproportionately adopt the 
most common cultural variant (Figure 2; Boyd and Richerson 1985: chapter 7, 
Henrich and Boyd 1998). Suppose, for example, that you pursue a career in 
academic research, despite the protestations of your loved ones. After landing that 
coveted tenure track professorship, you notice that six of your ten department 
colleagues don a blazer while teaching. With a strict frequency bias, you too would 
wear a blazer with 60% probability. With a conformist bias, the probability would be 
higher still. How much higher depends on the degree of conformity. With a weak 
bias, the adoption probability will be close to the frequency of blazers among your 
colleagues. As the conformist bias strength increases, the probability of adopting 
the more common variant approaches 100%. Disproportionately adopting common 
cultural variants can be adaptive when other forces of cultural evolution, including 
cultural natural selection, guided variation, and content bias, result in adaptive 
variants becoming common but not going to fixation. In this way, a conformist bias 
amplifies other adaptive processes by allowing individuals to leverage the “wisdom 
of crowds” (Surowiecki 2004). This process results in the loss of uncommon variants, 
homogenizing social groups and maintaining differences among them, potentially 
fueling cultural group selection (Box 2). 
 
A prestige bias refers to the preferential imitation of high status people (Figure 2; 
Boyd and Richerson 1985: chapter 8; Henrich and Gil-White 2001). Returning to our 
academic example, if your colleagues vary in status, you might want to adopt the 
wardrobe of the Nobel Prize winner rather than the most common outfit. Such a 
bias would have been adaptive to our ancestors in situations in which it was easier 
to infer successful individuals than to infer the secret of their success. A prestige 
bias can result in naive individuals imitating a wide range of traits, including traits 
that may be correlated with but not causally contributing to success, similar to 
overimitation (Box 1). 
 
WHY CULTURE AND MODELING CULTURE MATTER 
 
Critics of the cultural evolutionary approach often complain that culture is not an 
adequate causal explanation and that modeling cultural evolutionary processes is 
unnecessary in predicting behavioral outcomes. Let’s address these criticisms in 
turn. The criticism that culture is not an explanation amounts to a claim that 
human behavior can be sufficiently explained in terms of evolved psychology and 
local ecology. Once these factors are accounted for, there is nothing left for ‘culture’ 
to explain. This criticism would be accurate if the strength of social learning biases 
dwarfed the power of cultural natural selection (Figure 2). If this were the case, the 
study of cultural evolution would reduce to an environmental and behavioral 
science, one in which proximate explanations of why people adopt the beliefs and 
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behaviors they do focus on behavioral ecology and ultimate explanations focus on 
evolutionary psychology. If, instead, cultural natural selection is an important force, 
then cultural history matters, too, and the study of culture requires the social 
sciences in addition to ecology and psychology. Salamon’s (1995; reviewed in 
Richerson and Boyd 2005) ethnographic study of Illinois farming communities 
provides an example. Salamon identified two distinct farming strategies that have 
persisted across multiple generations even though everyone farms the same land. 
These approaches to farming reflect cultural historical differences, not ecological 
differences. Farmers with English ancestry treat farming as a business and land as 
a commodity, whereas those with German ancestry see farming as a way of life and 
land as a sacred family possession.  
 
The second criticism, that modeling cultural evolution is unnecessary, invokes the 
phenotypic gambit (Grafen 1984), that culture is just a proximate means by which 
the interests of our genes are ultimately met (Wilson 1978). Smith and 
Winterhalder (1992b), for example, argue that “selection will favour traits with high 
fitness…irrespective of the particulars of inheritance”. This approach works for 
simple adaptive topographies. In the limiting case, the details of genetics, culture, 
or learning are irrelevant in predicting outcomes; every adaptive process will 
discover the same fitness optimum. But adaptive topographies are not always 
simple. There may be multiple adaptive peaks that shift over time. In these more 
complex cases, the details of the inheritance system matter. To understand why 
particular cultural variants spread while others perish in these cases, we need to 
predict the net effect of all these forces of cultural evolution (Figure 2). This is often 
difficult if not impossible using intuition and verbal reasoning alone. Sometimes it 
is better to set aside the metaphor and build a model. 
 

BOX 2: CULTURAL GROUP SELECTION AND THE EVOLUTION OF COOPERATION 
 
Until the 1960s, biologists often invoked biological group selection to explain the 
mystery of altruism (Wynne-Edwards 1962). Natural selection favors groups with 
more altruists willing to sacrifice their own reproductive success for the good of the 
group, or so the logic went. Williams (1966) identified the fatal flaw in this 
argument. For there to be selection, there must be variation (Lewontin 1970). The 
problem with biological group selection is that migration across group boundaries 
erodes genetic variation between groups faster than mutation can pump it back in 
(Figure 4a). No between-group variation means no group selection (McElreath and 
Boyd 2007, Okasha 2009).  
 
It was Hamilton’s (1964) inclusive fitness theory which finally resolved the mystery of 
altruism. Natural selection favors genes that sacrifice the reproductive success of 
their host organism (direct fitness) so long as this cost is more than offset by a 
commensurate gain in the reproductive success of closely related organisms housing 
identical genes due to common descent (indirect fitness). While organisms may appear 
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altruistic, it is only in service of their “selfish” genetic masters (Dawkins 1976). The 
1960s saw the rise of sociobiology and demise of group selection, representing a 
revolution in evolutionary thought and, as part of a broader shift to methodological 
individualism across the social and behavioral sciences, resulted in an obsessive 
focus on individual behavior and selection (Williams 1996, Segerstrale 2000). Since 
the revolution, group selection has become a failed paradigm, a dirty word, and 
inextricably linked to the problem of cooperation. 
 
This legacy contributes to the deep confusion over cultural group selection (Henrich 
2004a, Richerson and Boyd 2005, McElreath and Boyd 2007, Panchanathan 2011, 
COOPERATION CHAPTER). Cultural group selection is not the same as old-school 
biological group selection—nor is it typically invoked as a direct solution to the 
problem of cooperation. Cultural group selection builds on the theory of multi-level 
selection (Price 1970, Hamilton 1975, Okasha 2009), and is comprised of two parts. 
Cultural group selection first argues that the nature of cultural transmission, 
unlike genetic transmission, gives rise to multiple stable equilibria. When people 
conform to norms or imitate prestigious individuals, they do so for purely self-
interested reasons, to acquire adaptive behavior. As a byproduct, groups become 
homogeneous and variation between groups can be maintained despite migration 
(Figure 4b). This effect is amplified by other social processes including behavioral 
assortment using ethnic markers (Barth 1998, Boyd and Richerson 1987, McElreath 
et al. 2003) and social sanctions (Boyd and Richerson 1992, Boyd et al. 2003, 
Panchanathan and Boyd 2004). Recent research offers empirical support, finding 
that substantial cultural variation resides between rather than within social groups 
(Bell et al. 2009, Handley and Mathew 2020). 
 
The second part of cultural group selection theory focuses on the problem of 
equilibrium selection. If different groups end up at different social equilibria, which 
equilibria spread and why? While studying individual behavior may explain why 
people conform to norms, it offers limited guidance in predicting which norms 
spread and which norms perish. Norms, like social institutions, are group-level 
traits (Smaldino 2014), emergent social phenomena that cannot be reduced to the 
individual level. To explain the cultural evolution of group-level traits, we need a 
theory of cultural group selection. Cultural group selection mechanisms include 
conflict and conquest among groups (Soltis et al. 1995, Boyd et al. 2003), imitation 
across group boundaries (Hirschman 1970, Boyd and Richerson 2002), and selective 
migration between groups (Hirschman 1970, Boyd and Richerson 2009). And all else 
equal, these mechanisms favor the spread of cooperative, group-beneficial norms.  
 
Sociobiology has provided us with two ways of understanding the evolution of social 
behavior. The selfish gene perspective (Hamilton 1964, Dawkins 1976) focuses on 
individuals and their social interactions, whereas the multi-level perspective (Price 
1970, Hamilton 1975, Okasha 2009), which includes cultural group selection, 
focuses on groups and the social interactions within and between them. Too often, 
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discussions of social evolution turn into debates about which approach is correct and 
which approach is incorrect. This is a mistake. These two approaches are formally 
equivalent perspectives on the same underlying process, neither correct nor 
incorrect (Hamilton 1975; McElreath and Boyd 2007). When it comes to studying 
the evolution of social institutions like marriage, kinship, and political organization, 
evolutionary social scientists need not choose between these perspectives. In fact, 
they might do better by adopting and internalizing both, a “gestalt-switching 
pluralism” (Kerr and Godfrey Smith 2002) that can reveal more than either 
perspective does by itself.  
 

1.3 GENE-CULTURE CO-EVOLUTION 
 
Consider yourself privileged if you can take milk with your coffee.7 Most adults 
around the world are lactose intolerant due to a steep decline in lactase production 
during adolescence. This pattern is the norm across mammals. Lactase persistence is 
restricted to a small subset of human populations. For most human societies and all 
other mammalian species, milk is baby food. Since the only function of lactase is to 
digest the milk sugar lactose, natural selection favored the cessation of lactase 
production around the time of weaning. This adaptive logic held for our Pleistocene 
ancestors. With the advent of herding, however, humans had ready access to milk 
as adults. Natural selection then favored lactase persistence resulting in the 
pattern we see today: high rates of lactase persistence among those with ancestry 
from northern Europe and some regions of Africa; intermediate rates among those 
with ancestry from the Mediterranean, the Middle East, and central and south 
Asia, populations that often ferment milk into cheese or yogurt; and low rates for 
Native Americans, many sub-Saharan Africans, and everyone else. Lactase 
persistence is a population-specific rather than a species-typical adaptation, 
evolving independently in populations with long histories of pastoralism and milk 
consumption (Simoons 1970, Durham 1991, Holden and Mace 2009, Itan et al. 2009, 
Ségurel and Bon 2017).8 
 
Lactase persistence is an example of gene-culture co-evolution (Cavalli-Sforza and 
Feldman 1981, Boyd and Richerson 1985, Richerson and Boyd 2005; for a recent 
review, see Laland 2017). The cultural evolution of pastoralism created an 
environment which favored the biological evolution of lactase persistence. Gene-
culture co-evolution represents an example of niche construction (Odling-Smee et al. 
1996, Laland et al. 2000, Odling-Smee et al. 2003). When we speak of “selection 
pressures” we often treat natural selection as an external force acting on 
populations. In the niche construction perspective, organisms modify their 
environments and these modified environments in turn impose new selection 

 
7 But mistaken. Black is better.  
8 This commonly-told story of why some are lactose tolerant while others are not may be an oversimplification. It 
seems that most people can become at least somewhat lactose tolerant regardless of their genetic makeup (Byers 
and Savaiano 2005). 



14 

pressures on organisms. Naked mole rats provide an example. As the ancestors of 
naked mole rats burrowed deeper underground, natural selection favored a gradual 
loss of hair and vision. In this way, the environment is transformed from an 
exogenous variable to an endogenous one, requiring the researcher to keep track of 
the co-evolutionary dynamics between organism and environment. Gene-culture co-
evolutionary dynamics in humans may be a particularly powerful form of niche 
construction (Richerson and Boyd 2005, Laland 2017). 
 
Once you adopt the gene-culture co-evolution perspective, it becomes difficult not to 
see its effects everywhere. Take language. Compared to us, our ancestors had 
rudimentary communicative skills. Any selection on improved communication 
would have resulted in a more complex linguistic environment. This human-induced 
environment would then have selected for improved communicative ability. In this 
way, the capacity for language and the complexity of the linguistic environment co-
evolved (Pinker and Bloom 1990, Pinker 1994, Richerson and Boyd 2010). The 
human capacity for large scale cooperation may represent another example of gene-
culture co-evolution (Richerson and Boyd 2005, Bowles and Gintis 2011). Our pre-
cultural ancestors inherited a set of behavioral predispositions shared with other 
primates, arising from kin selection and reciprocity, and enabling cooperation 
among family, friends, and local group members. The advent of our cultural 
capacity unleashed a process of cultural group selection and favored the cultural 
evolution of large-scale cooperation (Box 2). This novel cultural environment of 
cooperation then favored the biological evolution of a new set of behavioral 
predispositions unique to humans, including prosocial preferences, a moral 
psychology willing to adopt social norms and punish violators, and in-group 
favoritism spanning large, symbolically marked tribes. As a result, human societies 
resemble eusocial insect colonies in many ways, except for a reproductive division of 
labor. Neither ape nor ant are we, but something in between, a “crude 
superorganism” characterized by conflict and cooperation (Richerson and Boyd 
1999). 
 
The evolution of language and cooperation through gene-culture co-evolution 
represent examples of species-typical adaptations that arose during the Pleistocene. 
The evolution of lactase persistence, by contrast, is an example of a population-
specific adaptation that arose during the Holocene. The prevalence of sickle-cell 
anemia among those of African descent may represent another example (Durham 
1991, Laland et al. 2010). West African agriculturalists cleared forests to grow 
yams, resulting in pools of stagnant water after the rains, a perfect breeding ground 
for mosquitos. As mosquitos spread malaria, natural selection favored the sickle-cell 
allele, which conferred malarial resistance. And as we learn more from genomics, 
we will likely discover many more cases of population-specific adaptations arising 
from gene-culture co-evolution (Laland et al. 2010, Richerson et al. 2010, Laland 
2017). 
 



15 

In Wilson’s (1978) metaphor of dog and master, culture was but one form of adaptive 
plasticity controlled by the genes, helping to tailor phenotypic development to the 
local ecology (Figure 3a). Heeding Rosenblueth and Weiner’s warning, “eternal 
vigilance” (Lewontin 2002) helps us know when to discard old metaphors for new 
ones. As part of a larger call for an extended evolutionary synthesis (Oyama et al. 
2003, Pigliucci and Miller 2010, Jablonka and Lamb 2014, Laland et al. 2015), 
perhaps we might re-imagine gene-culture co-evolution as an intricate ballet in 
which genes and culture take turns leading and following (Figure 3b). And, despite 
giving birth to culture, as social and technological complexity increase, it may be 
our genes that spend less time leading and more time following. 
 

2. THE EMPIRICS OF CULTURAL EVOLUTION 
 
In reviewing the “three styles” of evolutionary social science, Smith (2000) 
characterized cultural evolution as “theoretically rich and sophisticated, but 
empirically impoverished” when compared to human behavioral ecology and 
evolutionary psychology. While cultural evolution was never a purely theoretical 
research paradigm (e.g. Hewlett and Cavalli-Sforza 1986, Soltis et al. 1995), the 
discipline was historically dominated by theoretical investigation. But this 
characterization is no longer accurate. The past two decades has seen rapid growth 
in the empirical study of cultural evolution (Mesoudi 2011, 2017). This section 
reviews recent examples, categorizing them into three methods: (1) fieldwork, (2) 
laboratory experiment, and (3) phylogenetics and history. 
 

2.1 CULTURAL EVOLUTION IN THE FIELD 
 
Just as each culture follows customary rituals, each scientific discipline practices 
customary methods. Economists construct models. Psychologists crank out 
experiments. And anthropologists conduct fieldwork.9 While models sharpen reason 
and experiments allow control, only observational fieldwork studies humans on 
their terms and in their natural habitats. 
 
Fertility in rural Poland 
 
Fertility rates have plummeted since the industrial revolution, beginning in Europe 
and later spreading to the rest of the world. Though the demographic transition has 
been well documented, explaining why it began and later spread has been a “central 

 
9 These characterizations are clearly caricatures. We should never essentialize “cultures” or “scientific disciplines” 
as discrete, bounded, and homogenous groups (Gupta and Ferguson 1992). Economists also conduct behavioral 
experiments and analyze historical data; psychologists also build computational models and conduct cross-cultural 
research; and anthropologists also build evolutionary models and conduct experiments in the field. As with 
everything else in nature, “cultures” and “scientific disciplines” are characterized by variation. Nevertheless, 
caricatured constructs can capture meaningful variation between groups. All models are wrong after all, but some 
are nevertheless useful (Box 1976). 
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theoretical problem of human sociobiology” (Vining 1986; see also Borgerhoff 
Mulder 1998, Colleran 2016, HUMAN EVOLUTIONARY DEMOGRAPHY CHAPTER). One 
point of contention centers on whether the fundamental cause is ‘economic’ or 
‘cultural’. One version of the economic hypothesis argues that the transition to 
market economies favored investment in embodied capital resulting in fewer offspring 
with higher levels of parental investment (Kaplan 1996, Kaplan et al. 2002, Shenk 
et al. 2013, Colleran 2016). One version of the cultural hypothesis argues that 
higher rates of non-parental social transmission (horizontal or oblique rather than 
vertical) coupled together with new avenues of social status competition favored the 
spread of low fertility norms. Some anthropologists argue that separating ‘cultural’ 
and ‘economic’ in this way makes no sense as economic systems and preferences are 
inseparable from other aspects of culture (e.g. Chibnik 2011, Sahlins and Graeber 
2017). Even if they don’t go this far, most researchers agree that complex 
phenomena like the demographic transition are unlikely to result from a single 
cause. Nevertheless, most research focuses either on the economic hypothesis using 
individual-level data or the cultural hypothesis using population-level data (but see 
Shenk et al. 2013). 
 
Colleran et al. (2014) compared these two explanations of fertility decline by 
studying the relationship between education and fertility both within and between 
communities in rural Poland. Women’s education is a key predictor of fertility 
decline, but it is not clear whether this supports the economic or the cultural 
hypothesis. According to the economic hypothesis, fertility declines as individual 
women’s education increases. According to the cultural hypothesis, the aggregate 
level of education should also matter. In more educated communities, all women, 
even those without an education, will be more heavily exposed to and influenced by 
low fertility norms. Colleran et al.’s results indicate that aggregate education is a 
better predictor of fertility decline than individual education. For example, 
regardless of their own characteristics, women in the most educated community had 
half as many children as women in the least educated community. The lesson here 
is not that individual attributes are irrelevant or that the economic hypothesis is 
incorrect. In fact, some of Colleran et al.’s findings were consistent with the 
economic hypothesis. Instead, the results highlight the ways in which cultural 
norms may shape fitness-relevant domains of behavior, including reproduction, 
alongside ecological factors—and that, in some cases, the two may reinforce each 
other.  
 
Cattle raiding in Turkana 
 
Like the capacity for complex and cumulative culture (Box 1), large-scale 
cooperation among unrelated individuals represents a uniquely human adaptation 
(Box 2, COOPERATION CHAPTER). And like the demographic transition, cooperation 
represents another “central problem of sociobiology” (Wilson 1975). The challenge of 
cooperation lies in solving the free rider problem. If everyone enjoys the benefits of 
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cooperation regardless of their own contribution, self-interested individuals will, of 
course, choose not to contribute. Models (Boyd and Richerson 1992, Boyd et al. 
2003) and experiments (Yamagishi 1986, Ostrom et al. 1992, Fehr and Gächter 
2002) show how the voluntary sanctioning of free riders can sustain cooperation. 
But punishment just begs another question: If administering punishment is costly, 
what motivates self-interested individuals to punish free riders? There are various 
solutions to this second-order free rider problem. In complex, state-level societies, 
governments police crime and administer punishment. But formal institutions like 
police forces and court systems were not the norm across human history. Another 
class of solutions, including costly signaling (Gintis et al. 2001) and social exclusion 
(Panchanathan and Boyd 2004), makes sanctioning individually beneficial, 
transforming a public good into a private one, thereby eliminating the second-order 
free rider problem. But these mechanisms become increasingly unworkable as group 
size increases. A third class of solutions focuses on unique properties of cultural 
transmission compared to genetic transmission, such as conformist transmission 
(Henrich and Boyd 2001, Guzmán et al. 2007), and how they fuel cultural group 
selection (Box 2; Boyd et al. 2003, Richerson et al. 2016). 
  
Mathew and colleagues (Mathew and Boyd 2011, Mathew and Boyd 2014, Handley 
and Mathew 2020) studied cattle raiding among Turkana pastoralists to test 
aspects of the cultural group selection hypothesis. The Turkana, an East African 
ethnolinguistic group numbering roughly a million people, practice a form of 
nomadic pastoralism that includes a perpetual struggle for existence with other 
ethnolinguistic groups, raiding their neighbors’ cattle and protecting their own. This 
kind of ‘informal warfare,’ perhaps counterintuitively, represents a stark example of 
large-scale cooperation. Warriors incur substantial private costs in the form of 
injury and death, costs which are not obviously offset by the gains of private goods 
in the form of captured cattle. In addition, warfare provides a public good to 
everyone in the form of territorial defense and expansion. Raiding parties comprise 
hundreds of unrelated men drawn from subsections across Turkana society, 
providing individuals with strong temptations to desert in the lead up to a raid and 
take off with more cattle than socially prescribed in the aftermath—and as many as 
half do. Turkana cattle raiding would collapse if not for collectively administered 
punishment in the form of insults, fines, and beatings. While foragers and 
horticulturalists routinely engage in cooperation comprising dozens of related and 
face-to-face interactants (Gurven 2004, Hill et al. 2009), cooperatives are 
sufficiently small to be explained by a combination of kin selection, reciprocity, and 
reputation. For centralized states, cooperation among millions or more can be 
sustained through formal punishment institutions. The Turkana represent 
something in between, cooperating and sanctioning free riders at the scale of an 
ethno-linguistic group to support inter-group warfare without recourse to a 
centralized political structure, a pattern of social organization and behavior that 
may have been common during much of human prehistory (Bowles and Gintis 
2011). The maintenance of these cooperation and sanctioning norms at the scale of 
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ethno-linguistic units is consistent with cultural group selection and hard to explain 
with mechanisms like kin selection, reciprocity, and reputation. 
 

2.2 CULTURAL EVOLUTION IN THE LAB 
 
While observational fieldwork has the benefit of ecological validity, it comes with a 
cost. How confident can we be about causal inferences when we cannot manipulate 
target variables? The real world is messy. Everything interacts with everything 
else. By isolating and manipulating theoretically relevant variables and controlling 
others, the experimenter, whether in the field or in the lab, can draw stronger 
causal inferences than can the observer.  
 
 
The evolution of sanctioning institutions 
 
The Turkana case study (Section 2.2) demonstrates how punishment sustains 
collective action in an ecologically valid setting. But demonstrating how a social 
institution functions is one thing. Demonstrating how it spreads is quite another. 
Gürerk et al. (2006) designed a cultural evolution experiment to do exactly this. 
Each period of the experiment comprised four stages. First, participants 
independently and simultaneously chose between living in a society that permitted 
punishment and a society that did not. Second, participants in each society chose 
how much of their endowment to contribute to the public good. Each dollar not 
contributed to the public good is a dollar the participant kept. Each dollar 
contributed to the public good was multiplied by a certain amount and then 
distributed equally to everyone in that society. Third, and only in the society that 
permitted punishment, participants had the option to sanction others at a personal 
cost. Fourth, individuals were provided anonymized data about the earnings of 
participants in both societies. Only one in three participants initially chose the 
society permitting punishment—two in three preferred a world without 
punishment. By the end of the experiment, however, most of the participants chose 
the society with punishment, having learned that punishment deters free riding. In 
the punishment-free society, free riders earned more than contributors. Not so in 
the society with punishment. These results suggest that people only reluctantly 
adopt punishment institutions. Many initially imagine all the people living life in 
peace. But as reality strikes back, more and more participants “vote with their feet” 
(Hirschman 1970, Boyd and Richerson 2009) and migrate to the society with 
punishment, a form of cultural group selection that favors the spread of group-
beneficial norms (Box 2). 
 
 
Demography and technological complexity 
 
The first people to set foot on Tasmania did so around 35,000 years ago, when it was 
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still a peninsula of Australia. Some 6,000 years ago, rising sea levels separated 
these first people from their Australian counterparts. And until the late 18th 
century, Tasmanians remained in a state of not-so-splendid isolation (Diamond 
1978, Henrich 2004b). At the time of European contact, the differences in 
technological complexity between Tasmanians and Australians were striking, 
resulting in stark differences in well-being. Whereas the Australians across the 
Bass Strait had hundreds of tools, Tasmanians had only a few dozen. And 
Australian tools were comparatively more complex than Tasmanian tools. Why 
these dramatic differences despite similar ecologies? Theoretical models point to the 
importance of demography in the evolution of cumulative culture (Henrich 2004b, 
Powell et al. 2009). In these models, individuals vary in their skill level (e.g. some 
make more complex and/or more efficient spears than others). Naïve individuals 
imitate the most skilled members of their group. Imitation is assumed to be noisy 
and biased towards relative simplicity, with most imitators ending up with a lower 
skill level than those they imitate and only a few making improvements. In small 
populations, the downward force of imperfect imitation dominates, and the 
population ends up with a low overall level of technological complexity. In large 
populations, the occasional innovative leap is sufficient to overcome this entropic 
force, sustaining and even further developing technological complexity, a process 
analogous to the “ratchet” of innovation and imitation discussed in Box 1. Field 
tests of this hypothesis remain mixed (Collard et al. 2005, Kline and Boyd 2010), 
and so we turn to an experimental approach. 
 
Derex et al. (2013) used a laboratory experiment to test the hypothesis that 
population size is a key variable in the evolution of cumulative culture. The 
experiment lasted 15 time periods. In each period, participants chose to build either 
an arrowhead or a fishing net. Each task required multiple steps. Participants were 
rewarded based on how closely their efforts matched the optimal design. An 
optimally designed fishing net yielded a higher reward than an optimally designed 
arrowhead. However, the optimal fishing net required discovering both the 
appropriate shape and the order in which to build it, whereas the optimal 
arrowhead required only discovering the appropriate shape. Designing an efficient 
arrowhead was far easier than designing an efficient fishing net. Participants 
interacted in groups of two to sixteen people. After each period, participants could 
see everyone’s score. They could then observe the procedure used by one of their 
group members. The results were consistent with several predictions arising from 
the hypothesis that population size affects the evolution of cumulative culture. 
First, across all group sizes, the complex technology was more likely to be lost than 
the simple technology—no one chose to build a fishing net in later periods. Second, 
the complex technology persisted longer in larger groups. Third, performance on the 
complex technology deteriorated in smaller groups, but remained stable in larger 
groups. These results underscore the importance of social dynamics in the cultural 
evolutionary process. When it comes to cultural adaptation, it is not enough to study 
how individuals adapt. We must also study how they interact. 
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2.3 CULTURAL PHYLOGENETICS AND HISTORY 

 
In biological evolution, the effects of various evolutionary forces result in descent with 
modification. Micro-evolutionary processes give rise to macro-evolutionary patterns. 
Biologists use various methods to reconstruct these phylogenetic trees. Over the last 
few decades, anthropologists have borrowed these methods, using patterns of 
culture to infer the processes shaping cultural evolution (Mace and Pagel 1994, 
Gray et al. 2007, Currie 2013). Phylogenetic comparative methods allow the analyst to 
make inferences about the sequence and timing of cultural trait evolution and co-
evolution. The researcher first constructs a phylogenetic tree that is supposed to 
reflect the historical relationships between the groups being studied. Most studies 
have used linguistic features like basic vocabularies. Armed with this linguistically 
based phylogenetic tree, the analyst can reconstruct a possible history for the 
cultural trait of interest, such as residence or marriage system, and even test 
distinct hypotheses for the processes that may have led to the current distribution 
of traits (e.g. Ross et al. 2016). As with any other statistical technique, care must be 
taken when interpreting these results in causal terms (Uyeda et al. 2018). In 
addition, some researchers remain skeptical about the applicability of phylogenetic 
methods in the domain of cultural evolution given the differences between cultural 
and genetic transmission (Borgerhoff Mulder et al. 2006, Nunn et al. 2006, Foster 
and Evans 2019, Lukas et al. 2021, Evans et al. 2021). 
 
The evolution of political complexity  
 
Anthropology has a long and controversial history of categorizing and sometimes 
ranking societies based on political complexity (Currie and Mace 2011, 
POLITICAL ORGANIZATION AND INEQUALITY CHAPTER). Theorists in 
the 19th century argued for unilineal theories of social evolution, such as Morgan’s (1877) 
sequence of savagery, barbarism, and civilization, which often ascribed notions of 
“progress” to the evolutionary process. Subsequent theories, including Service’s 
(1962) classic model of bands, tribes, chiefdoms, and states remained evolutionary 
while abandoning both a unilineal sequence and any notion of progress. But 
questions remained. Does political evolution proceed in a gradual sequence of 
incremental increases in complexity or can political evolution happen in jumps—e.g. 
Can a tribe-level society transition directly to a state without first passing through 
a chiefdom stage? Is social evolution a one-way ratchet resulting in ever-greater 
levels of political complexity or can cultures collapse to lower levels of complexity—
e.g. Can a chiefdom revert to a tribe? Currie et al. (2010) used phylogenetic 
comparative methods to study the evolution of political complexity among a sample 
of 84 Austronesian societies, first constructing a phylogeny based on language and 
then testing different models about how changes in political organization occurred. 
Their results support a model of social evolution in which changes in political 
complexity can go in either direction (e.g. tribes can transform into chiefdoms, and 
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chiefdoms can revert to tribes). While transitions in political complexity are bi-
directional, the magnitude of these transitions are not equivalent. Increases seem to 
be incremental, while decreases can be extreme. When it comes to the evolution of 
political organization, sometimes it’s one step forward, two steps back.  
 
 
The co-evolution of kinship and subsistence 
 
Anthropologists long ago noticed that cultural traits in different domains are not 
independent but instead co-vary in predictable ways. For example, societies with 
matrilineal kinship (tracing descent through females) tend to practice horticulture 
(small-scale, low-intensity farming without the use of the plow or draft animals), 
whereas societies that make their living through pastoralism (herding large animals) 
tend to be patrilineal (tracing descent through males). Correlations like these suggest 
that certain bundles of cultural traits may be adaptive. But simple correlations fall 
victim to Galton’s problem: Cultures cannot be treated as independent data points as 
they may share cultural traits because of either convergent evolution (analogy) or 
common ancestry and proximity (homology). When testing functional hypotheses, 
we need to isolate analogous traits. For kinship and subsistence, we cannot 
distinguish between adaptive co-evolution and shared ancestry when observing 
cultural complexes like matrilineal horticulturalists or patrilineal pastoralists. To 
deal with this problem, Holden and Mace (2003; but see Surowiec et al. 2019) 
conducted a phylogenetic analysis of 68 Bantu-speaking societies. They used 
linguistic data to construct a phylogeny among the sample. Their analysis suggests 
that the earliest Bantu-speaking populations practiced horticulture. It is not clear 
whether these populations were predominantly matrilineal or patrilineal. Later, a 
small fraction of these horticultural societies adopted pastoralism. It seems the 
cultural complex of matriliny and pastoralism is highly unstable. Matrilineal 
societies that adopted pastoralism either revert to horticulture (matrilineal 
horticulturalists) or also adopt patriliny (patrilineal pastoralists). By contrast, the 
cultural complex of patriliny and pastoralism seems to be highly stable. 
 

CONCLUSION 
 
This chapter reviewed the theory of cultural evolution and recent empirical studies 
inspired by this body of theory. The cultural evolution approach argues that 
humans evolved a dual inheritance system, in which genes and culture both 
contribute to human adaptation, often working in concert but sometimes in conflict 
with each other. The field of cultural evolution arose in the wake of sociobiology and 
developed alongside evolutionary psychology and human behavioral ecology. Like 
evolutionary psychology, cultural evolution investigates the biological evolution of 
the psychological capacities underlying culture (Section 1.1). And like human 
behavioral ecology, cultural evolution studies the factors underlying cultural 
diversity (Section 1.2). Cultural evolution also studies the ways in which genes and 
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culture influence the evolutionary dynamics of each other, an example of niche 
construction (Section 1.3).  
 
While the empirical studies reviewed in this chapter focus on traditional problems 
in the study of human behavior and evolution, including marriage, reproduction, 
and cooperation, the reach of the cultural evolutionary framework extends much 
further, offering an integrative framework to help organize cognitive, behavioral, 
and social science research. Geneticists have begun to catalogue the many ways in 
which cultural environments shaped genetic evolution (reviewed in Laland et al. 
2010, Richerson et al. 2010, Laland 2017). Psychologists have drawn from cultural 
evolutionary theory in the study of child development and social learning (Wertz 
and Wynn 2014, Legare and Nielsen 2015). Economists have been inspired by and 
contributed to cultural group selection and gene-culture co-evolution (Bowles and 
Gintis 2011). Historians have used cultural evolutionary approaches to study the 
rise and fall of empires (Turchin 2003, 2008). Some have argued that social systems 
and structures constitute a third system of inheritance in addition to genes and 
culture (Runciman 2009, Koditschek 2019). Philosophers have begun to incorporate 
cultural evolution into their political theorizing (Gaus 2021, Sterelny 2021). 
Cultural evolution has also been applied to epistemology and metascience, offering 
insights into how we can understand and improve the scientific method (McElreath 
and Smaldino 2015, Smaldino and McElreath 2016), and sustainability, exploring 
how multi-level selection might inform socio-ecological interventions (Waring et al. 
2015).  
 
The subject of this edited volume is human behavioral ecology. How can cultural 
evolution further contribute to and be informed by human behavioral ecology? 
Despite shared interests, human behavioral ecology and cultural evolution emerged 
from different disciplinary backgrounds and employed different methodologies—and 
so approached research problems in different ways. Emerging from cultural 
anthropology, human behavioral ecologists tried to make sense of the myriad ways 
in which populations adapt to their local socioecological conditions. The focus was 
on testing locally contextualized predictions using ethnographic fieldwork. 
Emerging from population genetics, cultural evolutionists tried to understand how 
culture evolves and in what ways is it adaptive. The focus was on building general 
theory using mathematical models. While these early cultural evolution models 
were built up from empirical studies of psychology and cultural ecology, they were 
rarely designed with the purpose of being empirically tested—and so were often of 
little use to field researchers.  
 
But this is all in the past. The lines between cultural evolution and human 
behavioral ecology—and also evolutionary psychology—are blurring as the 
disciplines borrow from one another. We are witnessing the birth of an integrated 
and integrative evolutionary social science. Field researchers have contributed to 
this integration by studying the ways in which local conditions structure social 
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learning (e.g. Berl and Hewlett 2015, Boyette 2016, Cristia et al. 2019, Garfield et 
al. 2016, Kline 2015, Lew-Levy et al. 2017, Lew-Levy et al. 2018, Nielsen and 
Tomaselli 2010). Advances in statistical methods will become increasingly 
important in bridging the gap between observational field research and theoretical 
model building (McElreath 2018). Kandler and Powell (2018), for example, draw 
from recent advances in population genetics and develop tools to infer the relative 
magnitudes of different social learning mechanisms using population-level 
observational data.  
 
Theoreticians can also contribute to this integration by developing new models. 
Early models were intentionally simple and abstract—so that they could address 
general questions about the cultural evolutionary process. New models should be 
more complex and tailored to local conditions—so that they might be of more use to 
field researchers. In addition, cultural evolutionists might reconsider some of their 
foundational assumptions, especially if they want to bring non-evolutionary social 
scientists into the fold. Critics of the cultural evolution approach (e.g. Durham 1991, 
Fracchia and Lewontin 1991; but see Boyd and Richerson 1985: Chapter 8) have 
complained that culture is not just socially transmitted information affecting 
behavior, but also a system of values and meanings; that individuals cannot easily 
be categorized into discrete and non-overlapping groups, but instead are embedded 
in many different and partially overlapping social networks; that individuals do not 
have unfettered agency and cannot freely choose whom to imitate or how to behave, 
but are often influenced, pressured, and coerced through power and ideology. None 
of these criticisms are damning, but neither are they wrong. Early models of 
cultural evolution were not built to address these kinds of concerns. As the field has 
matured, these earlier models have done their jobs, and some may have outlived 
their usefulness (Levins 1966). As scientific knowledge accumulates, we should set 
aside old models and build new ones. 
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