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Abstract

This article provides an overview of the field of cultural evolution, in which cultural change is studied as a Darwinian
evolutionary process. Although a fringe interest just 20 years ago, cultural evolution is now a major area of interdisciplinary
study. This article outlines the key tenets of cultural evolution theory, describes the main methods used, and highlights
outstanding debates and issues that are currently being investigated in the field.

The study of cultural evolution is one of the fastest growing
fields in the social and behavioral sciences. In the 1970s and
1980s, cultural evolution was studied by just a handful of
scholars at the fringes of traditional disciplines such as
anthropology, psychology, and biology. From such small
beginnings has spawned a major area of contemporary
research. As Figure 1 shows, the number of journal articles self-
describing their subject matter as ‘cultural evolution’ has
increased from less than 10 per year in the 1970s and 1980s to
well over 100 per year at present. The study of cultural evolu-
tion is also unusual in its interdisciplinarity: cultural evolution
researchers have an equal chance of having backgrounds in
anthropology, archaeology, psychology, biology, economics,
and linguistics, and inroads have recently been made into other
fields such as history and neuroscience. This article provides an
overview of the main theoretical tenets of cultural evolution
theory, the primary methods used, the topics studied, and the
current controversies within the field, supplementing more
detailed articles elsewhere in this volume.

What Is Cultural Evolution?

The answer to this question hinges, naturally, on what one
means by both ‘culture’ and ‘evolution.” Although ‘culture’ has
been defined in numerous ways across the social and behav-
ioral sciences (Baldwin et al, 2006), cultural evolution
researchers adopt a broad definition along the lines of the
following:

Culture is information that is acquired from other individuals via
social transmission mechanisms such as imitation, teaching, or
language. (Mesoudi, 2011; pp. 2-3)

This may include beliefs, knowledge, attitudes, skills, pref-
erences, words and grammatical rules, and social norms;
essentially, anything that is learned from another individual.
Culture can be contrasted with information that is acquired
genetically, in the form of parentally inherited sequences of
DNA, as well as information that is generated de novo by
a single individual in isolation, with no social transmission.
There is no requirement in this definition that culture be
restricted to humans; indeed, many cultural evolution
researchers study the cultural capacities of nonhuman species

in order to illuminate the evolutionary origins of human
cultural evolution (see Social Learning and Culture in
Nonhuman Organisms). It is also possible for culturally
transmitted information to be stored exo-somatically, in
external storage devices such as books or computer disks, as
well as in brains.

‘Evolution’ has similarly been defined in various ways
during the history of biology (see Evolution, History of),
although Darwin’s conceptualization in The Origin of Species
(Darwin, 1859) is commonly accepted as the foundational
definition within biology. Darwin’s theory of evolution
comprised three key principles, each of which is necessary
for evolution to occur (Lewontin, 1970). There must be (1)
variation within a population of entities; (2) competition
for survival or reproduction of those entities, for example,
due to finite resources; and (3) inheritance of the
characteristics of those entities, such that offspring resemble
parents more than expected by chance. Darwin
demonstrated that these principles applied to populations of
organisms. The same principles can be documented for
human culture (Mesoudi et al., 2004): (1) there is abundant
variation in cultural traits, such as the almost 7000
languages spoken, the 7.7 million technological patents
issued, or the 10000 religious beliefs held in the world
today; (2) there is inevitable competition between those
traits for memory space, as no one could plausibly speak
7000 languages, understand or use 7.7 million patents, or
subscribe to just two different religions at the same time;
and (3) cultural traits are reliably passed on to other
individuals, as people acquire the languages they speak, the
technology they use, the religious beliefs they hold, and so
on from other people via social learning. This basic idea
that human culture comprises an evolutionary process that
fulfills Darwin’s definition in Origin should be relatively
uncontroversial and obvious, and indeed soon after Darwin
wrote Origin, he himself noted that the same principles
apply to cultural change, primarily linguistic change:

The formation of different languages and of distinct species, and the
proofs that both have been developed through a gradual process, are
curiously parallel ... The survival or preservation of certain favoured
words in the struggle for existence is natural selection. (Darwin,
1871; pp. 90-91)

Two important points should be made here. First, this
Darwinian notion of cultural evolution is quite different from
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Figure 1

the theories of social or cultural evolution that were common
in anthropology during the late nineteenth century, such as
those of Tylor (1871) or Morgan (1877). These theories
proposed that entire societies proceed through fixed stages of
increasing complexity (e.g., from ‘savagery’ to ‘barbarism’ to
‘civilization’). These progressive theories are Spencerian, not
Darwinian (see Evolution, History of). The notion that
evolution involves the inevitable progression of species along
fixed stages of increasing complexity was long ago shown to
be an invalid model of biological evolution (it describes the
development of a single organism, not the evolution of
a population), and contemporary theories of cultural
evolution similarly make no assumptions about the
progression of entire societies along developmental stages,
focusing instead on how variation changes within
populations, as did Darwin (Mesoudi, 2011).

The second important point is that while both genetic
evolution and cultural evolution are Darwinian processes, they
are not identical. As made clear by the founders of contem-
porary cultural evolution research (Boyd and Richerson, 1985;
Cavalli-Sforza and Feldman, 1981), the underlying mecha-
nisms of cultural evolution may be very different from the
mechanisms of genetic evolution. For example, while genetic
mutation is blind with respect to fitness, cultural innovations
may be guided by purposeful agents; while genetic inheritance
is particulate (i.e., it involves the high-fidelity transmission of
discrete units of inheritance), cultural inheritance may be of
much lower fidelity and involve the blending of multiple,
continuously varying traits. None of these differences invali-
date a Darwinian theory of evolution; there are still mutation
and inheritance, even if they are not blind or particulate - they
just mean that it must be modeled and understood differently.
The failure to appreciate these differences was one of the pitfalls
of memetics (Aunger, 2000a), which did, for example, require
particulate inheritance of gene-like units of inheritance
(memes), and which never properly took off as a scientific
discipline, perhaps because of this insistence.

The number of publications with ‘cultural evolution’ listed as a keyword, 1970-2011. Source: Web of Science.

Cultural Microevolution

In the 1970s and 1980s, two pairs of researchers laid the
foundations for the contemporary study of cultural evolution.
Cavalli-Sforza and Feldman (1981) and Boyd and Richerson
(1985) constructed mathematical models of cultural
evolution using techniques drawn from population genetics
(see Cultural Evolution: Theory and Models). Their models of
cultural evolution were Darwinian, in that they assumed
variation in a set of cultural traits and modeled various
processes that act to change this variation over time as these
traits are transmitted from individual to individual. Yet they
also successfully incorporated the differences between genetic
evolution and cultural evolution noted above, such as
incorporating blending inheritance or guided (rather than
blind) variation. Because these models are concerned with the
processes that transform variation within populations, such
models can be described as concerning cultural microevolution.
The aim of these models is to identify the population-level
signatures of different microevolutionary processes. For
example, models suggest that vertically transmitted traits, which
are passed from parent to offspring just like genes, will change
slower than horizontally transmitted traits, which are passed
between unrelated members of the same generation (Cavalli-
Sforza and Feldman, 1981), a prediction supported in
subsequent empirical research (Hewlett and Cavalli-Sforza,
1986). In another example, Henrich (2001) modeled
the diffusion of a novel technological innovation through
a society via different transmission biases. Conformist
transmission, in which individuals preferentially adopt the
most common trait in the population, was shown to generate
S-shaped diffusion curves, whereas individual trial-and-error
learning generated r-shaped Given that most
innovations exhibit S-shaped dynamics (see Evolution:
Diffusion of Innovations), Henrich (2001) concluded that
conformist transmission is the most plausible process
responsible for the spread of novel technological innovations.

curves.
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Gultural Macroevolution

In parallel to these mathematical models of cultural micro-
evolution, another group of researchers has used analytical
methods borrowed from evolutionary biology to study cultural
macroevolution, which refers to large-scale, long-term patterns of
cultural change at or above the level of the society. These
methods, originally designed to reconstruct the evolutionary
history of biological species (see Comparative Method in
Evolutionary Studies), have been used to reconstruct the
evolutionary history of cultural traits such as languages (see
Evolution and Language: Phylogenetic Analyses; see also Pagel,
2009), written manuscripts (Howe et al., 2001), technological
artifacts such as stone tools (see Evolution, Technology of;
see also Lipo et al., 2006), and behavioral practices such as
cattle keeping and rules of wealth inheritance (Holden and
Mace, 2003).

One aim of these studies is simply to reconstruct the most
likely historical scenario that gave rise to contemporary varia-
tion in a trait, in terms of which language, technology, and
practice emerged earlier and what came later. However, such
methods can go beyond mere historical reconstruction and
address specific hypotheses concerning why particular cultural
traits successfully spread. For example, Holden and Mace
(2003) showed that the adoption of cattle led to the switch
from matrilineal (mother-to-daughter) to patrilineal (father-
to-son) wealth inheritance, rather than vice versa (inheritance
rules influencing the adoption of cattle). Gray and Atkinson
(2003) showed that Indo-European languages most likely
hitchhiked along with early Anatolian farmers rather than
being spread later by nonfarming Kurgan horsemen. A
longstanding issue in these analyses is the extent to which
cultural macroevolution constitutes a branching process of
phylogenetic divergence, thus resembling the evolution of
animal species, versus one in which traits readily transfer
between lineages, thus resembling the evolution of many
bacteria and plant species, in which horizontal gene transfer
causes lineages to blend (see Cultural Evolution: Phylogeny
versus Reticulation).

Methods

As noted in section Cultural Microevolution, the earliest
cultural evolution research primarily involved the construction
of mathematical models (Boyd and Richerson, 1985; Cavalli-
Sforza and Feldman, 1981), and this is still a vibrant area of
research (e.g., Boyd and Richerson, 2005; Enquist et al., 2011;
Lewis and Laland, 2012; Aoki et al., 2011; Bentley et al., 2004;
Mesoudi and Lycett, 2009). Increasingly, the predictions of
these models are being tested empirically both in the field and
in the lab. The first ethnographic field study to explicitly test the
predictions of cultural evolutionary models in a small-scale
society was Hewlett and Cavalli-Sforza (1986), and ethno-
graphic methods have continued to be used primarily to
determine how cultural traits are transmitted through small-
scale social networks (e.g., Aunger, 2000b; Reyes-Garcia et al.,
2009; Henrich and Henrich, 2010). More recently, lab
experiments have been used to examine, under more con-
trolled conditions, how and when people learn the solutions

to semirealistic artificial tasks from other members of small
groups (Mesoudi and O'Brien, 2008; McElreath et al., 2005;
Toelch et al., 2008; Efferson et al., 2008).

The phylogenetic methods discussed in section Cultural
Macroevolution were first applied to cultural datasets by Mace
and Pagel (1994), and have since been applied to datasets from
linguistics (Pagel, 2009), anthropology (Lipo et al., 2006; Mace
et al., 2005), and archaeology (O'Brien et al., 2001; Lycett,
2009). Again, these methods have been supplemented with
ethnographic studies of cultural transmission, for example to
measure the extent of cross-lineage blending (Tehrani and
Collard, 2009), as well as lab experiments (Spencer et al.,
2004). In the latter study, artificial manuscripts were passed
along a known phylogeny, and then phylogenetic methods
were used to reconstruct the simulated phylogeny, in order to
test the validity of those methods.

As can be seen by this brief overview, there is an encour-
aging interplay in the cultural evolution literature between
formal models, lab experiments, ethnographic field studies,
and phylogenetic reconstruction of historical data. This is the
sign of a healthy science, as theoretical models generate
predictions that are then tested empirically, with the results of
those empirical tests fed back into the models, which generates
new predictions to be tested, and so on.

Current Topics and Issues
Domain-Specific versus Content-Free Biases

One ongoing debate concerns the relative importance of
domain-specific ‘content biases’ versus content-independent
‘context biases.” The former are emphasized by cognitive
anthropologists (e.g., Sperber, 1996; Atran, 2001) who argue
that the spread of cultural representations can be predicted
from an understanding of the biologically evolved cognitive
structure of the brain. This creates ‘cognitive attractors’
(Sperber, 1996) that bias cultural change toward intrinsically
appealing ideas. For example, it is argued that the kinds of
supernatural beliefs that are most likely to spread are those
that are ‘minimally counterintuitive’ (Norenzayan et al.,
2006), meaning that they violate some of our intuitions but
not excessively so, such as ghosts that violate our folk physics
by passing through walls but that obey our folk psychology
by exhibiting memory and a desire for revenge. In contrast,
other researchers (Henrich and Boyd, 2002; Richerson and
Boyd, 2005) place more emphasis on content-free
transmission biases, such as conformist transmission (copy
whatever is most common in your society) or prestige bias
(copy whatever the most prestigious member of your society
does). This latter camp argues that many cultural adaptations,
from canoes to computers, are too complex and novel to
have domain-specific cognitive attractors dedicated to them,
and are instead the result of chance innovations spreading via
content-independent transmission biases (Boyd et al,
2011a). A similar debate is occurring in linguistics between
Chomskian nativists who emphasize language-specific
cognitive processes and cultural evolution researchers (e.g.,
Kirby et al, 2007) who emphasize general properties of
cultural transmission (see Evolution and Language: Cultural
Transmission).
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This difference in emphasis has led to some spirited debate
(Claidiere and Sperber, 2007; Henrich et al., 2008), but the two
positions are not mutually exclusive. Some traits, such as food
preferences, are likely to be highly influenced by biologically
evolved cognitive biases due to the direct biological relevance
of their content; others, such as recent and complex technolo-
gies, are unlikely to have dedicated cognitive biases and so
result from a more content-free, populational process.

The Origin of Cumulative Gultural Evolution

Many species exhibit social transmission (Galef and Laland,
2005), and several exhibit regional traditions in tool use or
foraging behavior that appear to have spread culturally
(Whiten et al., 1999; Lycett et al., 2007). No other species,
however, appears to have the capacity for cumulative cultural
evolution (CCE), whereby modifications are built up over
successive generations such that a single individual could
never have invented it alone (think of quantum physics or
a computer tablet). An outstanding question is why only
humans have CCE. Some have argued that only humans
possess cultural transmission mechanisms of high enough
fidelity to support CCE, such as imitation (Lewis and Laland,
2012; Tennie and Over, 2012). Other evidence suggests that
our species’ capacity for collaboration and cooperation is key
(Dean et al, 2012; see also next section). An alternative
hypothesis is that there was no cognitive change associated
with the emergence of CCE, and instead it was the result of
larger population sizes and densities that made the loss of
complex cultural traits less likely (Powell et al., 2009).
Further comparative studies with nonhuman species, and
archaeological study of the origin of complex cultural traits,
will shed light on this.

The Evolution of Human Cooperation

Several cultural evolution researchers have drawn a link
between our species’ unusual capacity for CCE (see previous
section) and our similarly unusual capacity to cooperate
with nonkin (see Human Cooperation, Evolution of; Kin
Selection). Whereas other primate species direct help only to
close relatives (Jensen et al., 2007), humans frequently help
nonkin in situations in which they are unlikely to get any
personal return or increase their genetic fitness. Boyd,
Richerson, and others (Boyd and Richerson, 1985; Gintis
et al., 2003; Boyd et al., 2011b) have argued that a process of
cultural group selection has occurred in humans, in which
selection has acted on culturally homogeneous (but not
necessarily genetically homogeneous) groups to favor group-
beneficial traits. This remains a contentious hypothesis given
the controversy surrounding group selection within biology
(West et al, 2011), and one that is receiving increasing
empirical attention (Lamba and Mace, 2011; Mathew and
Boyd, 2011).

Culture-Driven Genetic Change

The field of gene-culture coevolution (see Gene-Culture
Coevolution) has explored, mostly theoretically, the extent to
which cultural evolution might interact with genetic

evolution (Laland et al., 2010). The conclusion of many of
these models is that cultural evolution can often drive genetic
evolution to new equilibria that it would not have reached in
the absence of culture. For example, the cultural invention of
dairy farming led to the spread in some populations of
lactose tolerance alleles, due to the fitness benefits of
drinking milk in adulthood (Itan et al., 2009). Similarly,
sickle cell genes likely spread because they confer resistance
to malaria, a disease that spread when agricultural methods
created ideal conditions for mosquitoes to breed (Durham,
1991). The extent to which cultural evolution has shaped the
human genome, and whether this extends beyond
physiological changes in response to the agricultural
revolution, are empirical questions that will be addressed as
gene-sequencing technology advances.

The Neural Basis of Cultural Transmission

Genetics was revolutionized by Watson and Crick’s discovery
of the molecular basis of genetic inheritance. An equivalent
understanding of the molecular basis of cultural evolution
would concern how information is stored neurally in brains,
and how that neural information is transmitted from one
brain to another. Current understanding of how the brain
works is not yet able to provide the answer to this question.
One potentially promising line of enquiry involves mirror
neurons, cells that fire both when an individual observes
a specific action (e.g., a particular hand grip) and when the
individual observes another individual doing that same
action (Rizzolatti and Craighero, 2004), potentially providing
a cellular basis for imitation (Iacoboni et al., 1999). However,
how this translates into the transmission of, say, tool-making
skills remains unclear (Stout, 2011). As neuroimaging
technology improves, a better understanding of the
neurological basis of cultural transmission will hopefully
emerge.

Conclusions

Cultural evolution provides a rich set of theories and methods
for studying cultural change, encompassing the subject matter of
several traditional academic disciplines. It provides rigorous,
scientific tools for linking individual-level cultural transmission
dynamics to population-level patterns of cultural change and
variation, solving the ‘micro-macro’ problem that has beset the
social sciences in the past. Previously, I have suggested that just as
evolutionary theory served to synthesize the biological
sciences in the 1930s and 1940s within an overarching
‘evolutionary synthesis’ (Huxley, 1942), so too evolutionary
theory can synthesize the social sciences (Mesoudi, 2011;
Mesoudi et al., 2006). ‘Macroevolutionary’ disciplines, such
as archaeology, comparative sociology, macroeconomics,
history, and historical linguistics, would be united with
‘microevolutionary’  disciplines, such as ethnography,
psychology, microsociology, microeconomics, and
sociolinguistics, with the historical and comparative patterns
identified by the former explained in terms of the individual-
level mechanisms studied by the latter. The recent spread of
cultural evolutionary theory to disciplines such as history (see
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Turchin, 2003), economics (see Evolutionary Economics),
and archaeology suggests that such a synthesis is, in principle,
possible.

Our species’ ability to adapt culturally to new environments
via cultural evolution, rather than genetically via natural
selection as seen in other species, is likely responsible for our
rapid colonization of virtually every terrestrial environment on
the planet. Many of those environments have now been
transformed beyond recognition by our ongoing cultural
evolution, both for the better (e.g., the eradication of diseases
by medical knowledge and technology) and for the worse (e.g.,
atmospheric pollution from the processing of fossil fuels). An
interesting possibility is whether our increasing understanding
of cultural evolution might help to encourage the former and
discourage the latter.

See also: Comparative Method in Evolutionary Studies;
Cultural Evolution: Phylogeny versus Reticulation; Cultural
Evolution: Theory and Models; Evolution and Language:
Overview; Evolution and Language: Phylogenetic Analyses;
Evolution, History of; Evolution: Diffusion of Innovations;
Evolutionary Economics; Evolutionary Epistemology; Gene—
Culture Coevolution; Human Cooperation, Evolution of; Kin
Selection; Social Learning and Culture in Nonhuman
Organisms; Technology, Evolution of.
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