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Traditional investigations of the evolution of human social and political institutions trace their
ancestry back to nineteenth century social scientists such as Herbert Spencer, and have concen-
trated on the increase in socio-political complexity over time. More recent studies of cultural
evolution have been explicitly informed by Darwinian evolutionary theory and focus on the
transmission of cultural traits between individuals. These two approaches to investigating cul-
tural change are often seen as incompatible. However, we argue that many of the defining
features and assumptions of ‘Spencerian’ cultural evolutionary theory represent testable hypoth-
eses that can and should be tackled within a broader ‘Darwinian’ framework. In this paper we
apply phylogenetic comparative techniques to data from Austronesian-speaking societies of
Island South-East Asia and the Pacific to test hypotheses about the mode and tempo of
human socio-political evolution. We find support for three ideas often associated with Spencer-
ian cultural evolutionary theory: (i) political organization has evolved through a regular sequence
of forms, (ii) increases in hierarchical political complexity have been more common than
decreases, and (iii) political organization has co-evolved with the wider presence of hereditary
social stratification.
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1. INTRODUCTION

The application of evolutionary theory to investigate
human cultural diversity goes back to at least the
founding of Anthropology in the latter half of the
nineteenth century [1]. However, there has been
considerable debate as to the most appropriate intel-
lectual framework for understanding how human
societies and cultures change over time [1-5].! In this
paper we draw a distinction between two research trad-
itions (which we label ‘Spencerian’ and ‘Darwinian’),
which show differences in their method and focus of
investigations, and their concept of evolution. While
these two approaches are often seen as incompatible,
we argue that many of the defining features and assump-
tions of Spencerian evolutionary theories represent
testable hypotheses that can be reconciled with an expli-
citly Darwinian view of cultural evolution. In this paper
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we demonstrate how these ideas can be tested using
phylogenetic comparative analyses.

The archaeological record indicates that since the
end of the last ice age there has been an overall
increase in the scale and complexity of human
groups. This trend has been described as ‘history’s
broadest pattern’ [6, p. 267], and ‘the most salient feature
in human history’ [1, p. 288]. The idea of directionality
is central to the concept and definition of evolution
traditionally employed in Anthropology, particularly
in studies of social and political organization: ‘...by
evolved we mean—as I believe most anthropologists
do—advanced along a trajectory of increasing com-
plexity.” [1, p. 276]. Other defining features of
traditional social evolutionary hypotheses have been
that human societies can be classified as falling into
a few discrete forms of organization, and that societies
pass through these different forms (or ‘stages’) in the
same order across cultures [1,2,7—10]. For example,
in Service’s influential scheme of Band, Tribe, Chief-
dom and State, small family groups of foragers
(‘Bands’) evolve into larger, yet still essentially, egali-
tarian kinship-based, agricultural groups (“ITribes’).
Tribes evolve into societies where political leadership
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over a collection of local groups is centralized in a her-
editary office of paramount chief. Chiefdoms finally
evolve into States, characterized by a centralized politi-
cal bureaucracy that contains specialized offices for
decision-making and control functions [7,9]. To dis-
tinguish them from the research into cultural
evolution described below, we label such studies
Spencerian, acknowledging the influence of Herbert
Spencer in the development of these ideas [1,11,12].
More recent evolutionary theories of cultural and
social change draw their inspiration from the neo-
Darwinian synthesis in Biology and apply the term
‘evolution’ in the same way that biologists do: to
mean ‘descent with modification’ [3,4,12-16].
Studies within this framework are thus part of a
larger movement in the social sciences to apply
theories and methods developed originally in Evo-
lutionary Biology to understand human behaviour
and evolution [4,15]. Darwinian cultural evolutionary
theory, sometimes labelled dual-inheritance theory,
takes as its starting point the fact that humans inherit
not only genetic information from their parents but
also cultural information from a variety of sources,
both of which affect the phenotype of an organism
[4,13]. A key feature of such investigations is the
use of techniques from population genetics to model
the transmission of traits to help make sense of the
complex interactions between genes and culture, and
to examine how processes such as natural selection
(working on both individuals and groups), cognitive
biases and non-selective processes such as drift affect
the maintenance and spread of cultural or genetic
variants [3,15]. Thus far, this approach has been
predominantly theoretical with the focus on the
construction of mathematical models, which demon-
strate how cultural evolutionary process can work
[4,13,17]. Recently, methods from cultural psychology
have also been applied to examine cultural
transmission processes in experimental situations [18].
Spencerian evolutionary hypotheses have been
criticized for trying to pigeon-hole societies into
evolutionary types. These critics argue that the forms
of social and political organization, and contingent his-
torical pathways, are too numerous to fit easily within
the proposed evolutionary sequences [19-22]. Fur-
thermore, there has been a tendency to focus on
changes towards increased socio-political complexity,
yet there are many examples of societies that have
decreased in complexity [22,23]. It also argued that
these theories are deeply ethnocentric and that the per-
ceived move towards more ‘civilized’ societies was seen
as being universal, and indicative of progress in human
affairs, i.e. ‘things were getting better’ [12,24]. Par-
ticularly in the earliest writings, ‘Civilized’ societies
(as typified by the kind of Western nation states in
which the theorists lived) were deemed to be superior
to other kinds of societies. In the most extreme argu-
ments, differences in ‘cultural attainment’ were put
down to biological differences between societies and
used as a justification for domination and colonization
of traditional societies by European powers [24].
Darwinian researchers have often sought to distance
themselves from these Spencerian hypotheses. For
example, Richerson and Boyd state ‘The progressive
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evolutionary theories debated by generations of anthro-
pologists have almost nothing in common with . . .[the]
Darwinian notion of evolution’ [3, p. 59], and Mesoudi
et al. contrast Darwinian theories of cultural evolution
with the ‘progressive, unilinear theories ... in which
human societies were seen as progressing through a
fixed set of stages, from ‘savagery’ through ‘barbarism’
to ‘civilisation’, which they describe as ‘erroneous’ and
‘flawed’ [15, p. 331]. While the Darwinian perspective
offers a powerful way of investigating cultural evolution,
this has not always been appreciated by Spencerians
(e.g. [1,11]). This has partly been due to some research-
ers under the Darwinian banner wishing to draw
too close an analogy between the mechanisms of genetic
and cultural evolution. However, the true defining
characteristic of Darwinian evolution is the notion of
descent with modification, i.e. that herizable traits
change over time. It does not matter whether inno-
vations are accidental or purposefully acquired, or
whether cultural traits are discrete, replicating entities,
analogous to genes: the important point is that these
traits are passed on with sufficient fidelity [25]. Further-
more, many interesting aspects of cultural evolution are
the results of differences between biological and cultural
systems such as modes of transmission other than
parent-to-offspring [13], and the possibility of the wide-
spread adoption of behaviours that are maladaptive
from a biological perspective [4].

In many respects, the focus of research of these two
approaches has been very different. Darwinian cultural
evolutionists tend to examine the micro-evolutionary
processes affecting the frequencies of cultural
traits within populations of individuals [15]. Unlike
the Spencerians, these researchers have generally
not tackled questions relating to long-term macro-
evolutionary patterns and processes in the evolution
of social and political organization since the last ice
age. Also, it is important to separate out the normative
critiques that Spencerian evolutionary theory is ethno-
centric, racist or progressive, from the many empirical
questions relating to these topics which remain
unresolved and could benefit from being addressed
within an explicitly Darwinian framework. We argue
that many of the assumptions and defining features
of Spencerian theories represent testable hypotheses
about the mode and tempo of social and cultural evo-
lution, and that, thus far, there has been a distinct lack
of quantitative tests of many of these ideas.

While archaeological information has an important
role to play in addressing these questions [10], data
may not always be available in sufficient detail for a
large enough number of sites to allow a rigorous test
of competing hypotheses. This is a common problem
in investigations of prehistory, and in such cases it is
important to supplement the insights from archaeol-
ogy with those of other disciplines [26]. Recently,
researchers interested in cultural evolution have
begun to apply phylogenetic methods, originally
developed in Evolutionary Biology, to empirically
investigate questions relating to the pattern and pro-
cess of human cultural evolution within a Darwinian
framework [5]. These techniques have been used to
address questions about general evolutionary pro-
cesses such as whether rates of linguistic change are
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linked to such factors as the frequency with which
words are used [27], as well more specific questions
relating to the longue durée of human history such as
the dispersal and diversification of widespread
language families [28], the ancestral forms of residence
practices in South-East Asia and the Pacific [26], and
the adoption of cattle and changes in inheritance sys-
tems in sub-Saharan Africa [29]. In this paper, we
show how a particular type of phylogenetic analysis,
Phylogenetic Comparative Methods (PCMs) [5], can
be used to test hypotheses relating to three aspects of
socio-political evolution that have been key features
of Spencerian hypotheses, but which have often been
questioned: (i) the sequence of evolution of human
groups (do changes in political organization follow
a regular sequence?), (ii) the direction of evolution
(have societies increased in the scale and complexity
of their organization over time, and if so, have increases
tended to be more common than decreases?), and
(iii) the co-evolution of social traits (do different aspects
of social organization tend to change together?).

2. ANALYSES

A phylogenetic tree (or sample of trees) represents
a hypothesis about the historical relationships between
the units of analysis. PCMs make statistical inferences
about evolutionary processes by mapping traits onto
the tips of these trees. These techniques are based on
the logical proposition that given data about the present
distribution of traits across taxa and knowledge about
the historical relationships between these taxa, it is
possible to infer what the traits were like in the past
and how they have changed to give rise to their present
distribution [30]. These methods therefore offer a prin-
cipled way of investigating the long-term patterns and
processes of cultural evolution. Here we combine eth-
nographic data from Austronesian-speaking societies
of Island South-East Asia and the Pacific with a
sample of phylogenetic trees, which have previously
been constructed using linguistic data (figure 1) to per-
form phylogenetic comparative analyses using
Maximum Likelihood and Stochastic Character Map-
ping techniques in the software packages BAYESTRAITS
(http:/www.evolution.rdg.ac.uk/BayesTraits.html) and
SIMMAP (http:/www.simmap.com/) (see electronic
supplementary material).

(a) Evolutionary sequences

A key feature of Spencerian hypotheses is that changes
in human socio-political organization follow evolution-
ary sequences (e.g. Band, Tribe, Chiefdom and State
discussed earlier). Such classificatory schemes contain
two logically distinct elements: (i) societies are
grouped together based on observed similarities in
the way they are organized, (ii) the categories are
arranged on a scale of complexity with societies
hypothesized to pass through adjacent stages of organ-
ization in the direction of increasing socio-political
complexity. Therefore, it is perfectly possible to clas-
sify societies according to some criteria without this
classification representing an evolutionary sequence,
and societies could evolve without having to pass
through the same stages in the same order. For our
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present purposes we can classify political organization
into four categories of increasing complexity based on
the number of hierarchical decision-making levels in a
society. Acephalous societies are organized politically
only at the level of the local community (e.g. the
village). Simple Chiefdoms have one permanent level
of leadership uniting several villages, while Complex
Chiefdoms have two levels. Societies with more than
two hierarchical decision-making levels above the
local community are labelled ‘States’ (see electronic
supplementary material). Whether this classification
does in fact represent an evolutionary sequence is an
empirical question on which suitable lines of evidence
must be brought to bear.

PCMs can be used to examine the support for
evolutionary sequences, and are commonly used to
address questions about evolutionary pathways in bio-
logical evolution (e.g. the evolution of Carnivore social
systems [31]). We have previously evaluated six differ-
ent models of the evolution of political organization
[32] (figure 2), which are derived from discussions in
the literature. Three of these models reflect the Spen-
cerian hypothesis that change in political organization
has been sequential in the direction of increasing hier-
archical complexity (i.e. the transitions Acephalous
society to Simple Chiefdom, Simple Chiefdom to
Complex Chiefdom, Complex Chiefdom to State
have occurred, but the larger, direct increases Acepha-
lous society to Complex Chiefdom, Acephalous
society to State and Simple Chiefdom to State have
not). The RECTILINEAR model reflects the idea
that only sequential increases in complexity can
occur. This view is often attributed to the classical
evolutionists such as Spencer and Morgan [1]. We
also specified two models in which increases are
sequential but decreases are also possible. In the UNI-
LINEAR model, decreases occur only to adjacent
levels of complexity, while in the RELAXED UNI-
LINEAR model, decreases can occur to any lower
level. In contrast, in the other three models increasing
political complexity does not follow a regular
sequence. We specified two models based on the idea
that different forms or organization have developed
along separate evolutionary pathways having evolved
from an acephalous form of organization [22]:
ALTERNATIVE TRAJECTORIES (only increases
possible) and ALTERNATIVE TRAJECTORIES
(REVERSIBLE) (decreases also possible). Finally, in
the FULL model any change is possible, representing
the idea that political organization has been completely
unconstrained.

Analyses show the UNILINEAR model to be the
best supported, closely followed by the RELAXED
UNILINEAR model (table 1). The FULL model
and the reversible version of the ALTERNATIVE
TRAJECTORIES model are less well supported,
while those models that do not allow declines in
political complexity (i.e. RECTILINEAR and
non-reversible ALTERNATIVE TRAJECTORIES
model) are even poorer fits to the data. Overall, the
analyses provide strong support for the type of
sequences of political evolution that have formed a
core feature of the Spencerian hypotheses of cultural
evolution. Importantly, they highlight that change
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Table 1. Percentage of Stochastic Character Mappings in which increases or decreases in complexity are more common, and
comparisons of inferred number of changes between different forms of organization using paired sample z-tests (d.f. =99
998). In all comparisons, the number of changes towards the more complex form of organization is significantly higher than

the number of changes towards less complex forms.

% % % mean mean mean

comparison increases  decreases equal increases decreases difference sd. ¢ P

A — sC versus 60.3 27.0 12.7 11.1 10.6 0.6 3.15 55.98 <0.001
sC— A

sC — cC versus 99.9 <0.1 <0.1 17.9 2.0 15.9 3.23 1561.99 <0.001
cC —sC

cC — S versus 100 0 0 5.1 0.1 5.0 0.05 34107.00 <0.001
S—cC

sC — cC versus 98.2 0.9 0.8 17.9 10.6 7.4 2.81 828.38 <0.001
sC— A

cC — S versus 93.0 3.7 3.3 5.1 2.0 3.1 1.72 569.15 <0.001
cC —sC

has not always been in the direction of increasing com-
plexity. Whether increases in complexity have been
more common than decreases is dealt with in the
next section.

(b) Direction of evolution

Another defining feature of the Spencerian hypotheses
is that there is a direction to cultural evolution, i.e. the
complexity of socio-political organization increases
over time. That the archaeological record indicates
an overall increase in complexity since the end of the
last ice age is not in dispute [33]. Yet, the archaeologi-
cal and historical records also indicate periods when
societies have decreased in complexity [23], which is
supported by the findings described in §2a, and it
is unclear if increases have generally been more
common than decreases. Additionally, it is important
to understand how such a macro-evolutionary trend
can arise if cultural evolution, like biological evolution,
is not goal directed.

Although Spencerian cultural evolutionary theories
have been characterized as assuming that increases in
complexity have dominated, there has, in fact, been a
lack of consensus on this issue [1]. For example,
Tylor proposed that human history ‘is not the history
of a course of degeneration, or even of equal oscil-
lations to and fro, but of a movement which, in spite
of frequent stops and relapses, has on the whole
been forward’ (Tylor 1870, p. 193 cited in [1,
p. 28]), while Spencer argued that ‘the theory of pro-
gression, in its ordinary form, seems to me to be
untenable. . .It is possible, and, I believe, probable,
that retrogression has been as frequent as progression’
(Spencer 1890, p. 93, cited in [1, p. 27]). More
recently, Diamond states that increasing complexity
is ‘no more than an average long-term trend, with
innumerable shifts in either direction: 1000 amalga-
mations for 999 reversals’ [6, p. 281]. Richerson &
Boyd [33], while acknowledging that decreases in
complexity can and have occurred, clearly see
increases in complexity as more common, arguing
that complex social organization is compulsory in the
long run, owing to the competitive advantage that
societies hold in competition between groups.
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Despite the fact that biological evolution is not goal-
directed, there are a number of large-scale trends that
can be witnessed over evolutionary time. A trend here
is defined as a directional shift in a measurement value
of some attribute over time (e.g. the extreme of a dis-
tribution, or a measure of its central tendency) [34].
Some trends are present only in certain clades and
over certain time scales, while others seem to hold
over the entire history of life on earth (e.g. increases
in the maximum degree of biological complexity, and
body size—see ref. [35] for a summary of the proposed
macro-evolutionary trends). In our own lineage, the
trend of increasing brain size in homonins is well-
established even if there is much discussion as to the
reasons for it [36].

One explanation for such macro-evolutionary
trends is that selection has favoured a consistent direc-
tional shift in the trait in question. For example, it has
been argued that selection acts as a driving force
favouring increased body size owing to the potential
advantages that are gained from being large (e.g.
more efficient metabolism and homeostasis, advantage
in competition over resources, greater mobility, and
decreased predation) [37]. However, it also possible
for trends to occur even in the absence of such a driv-
ing force if the ‘phase space’ in which a trait is evolving
is constrained and the trait originally arises near one of
the constraints (a so-called ‘passive’ trend) [38]. For
example, the trend of increasing biological complexity
could be the result of the earliest single-celled
organisms arising near a ‘left-wall’ of minimum com-
plexity, i.e. it was almost impossible for them to have
been any less complex [34]. Initially any changes in
complexity must be in the direction of increased com-
plexity. Subsequently, increases and decreases are
possible, yet over time the maximum degree of complex-
ity will increase. Similar mechanisms could explain the
trend towards increasing political complexity (figure 3).

Biologists have employed PCMs to investigate trends
in biological evolution [39]. Here we use a PCM to
directly estimate the number of changes between forms
of political organization to assess whether increases in
complexity have actually been more common than
decreases. As a first step we inferred the form of political
organization in the ancestral Austronesian society under
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Table 2. Contingency table showing the occurrence of
different forms of political organization and the presence or
absence of hereditary social stratification in our sample.

political organization

hereditary social Chiefdoms/
stratification Acephalous States
absence 31 3

presence 12 37

the best-fitting model of evolution from the previous
analysis, the UNILINEAR model. The results suggest
that the ancestral Austronesian society was politically
acephalous (proportional support for different forms of
organization: Acephalous = 0.76, Simple Chiefdom =
0.22, Complex Chiefdom =0.01, State = 0.00)
(figure 1), which confirms that the maximum degree of
hierarchical political organization in Austronesian
societies has indeed increased over time. We then used
a PCM to infer the number of increases and decreases
between levels of complexity under the UNILINEAR
model of trait evolution. Figure 1 shows the distributions
of the estimated numbers of changes from these ana-
lyses. We can see that increases in complexity have
occurred more frequently than decreases (table 1)
(although in the comparison between changes A — sC
and sC — A, the mean difference was less than one).
As the more complex forms of political organization
evolved later, the significant differences in the first
three comparisons could be owing to the fact that
more time has been spent in the form of lower complex-
ity, therefore allowing for more opportunities for
increases to occur. The final two comparisons are
situations where there were equal opportunities for
increases or decreases and in these comparisons
increases are again significantly greater than decreases.
These results suggest that increases in political complex-
ity in Austronesian-speaking societies have generally
been more common than decreases.

(¢) Co-evolution of social and political traits
Another aspect of social evolution that has been the sub-
ject of considerable debate is the idea that different aspects
of social organization are correlated with one another, i.e.
classificatory schemes such as Band, Tribe, Chiefdom
and State are based on regular hypothesized differences
between these categories in such things as subsistence
practices, degree of social differentiation, inherited
inequalities and permanent offices of leadership [1,7,9].
An associated idea is that change from one category to
another involves the relatively rapid restructuring of
these different aspects of social organization, i.e.
socio-political evolutionary change is puncruational [2].
However, it has been argued that different aspects of
social organization do not co-evolve this closely and that
societies exhibit too much variation to fit easily into cat-
egories such Band, Tribe, Chiefdom and State [19].
There has been a lack of quantitative comparative
analyses attempting to address this question. We exam-
ined whether political organization co-evolves with
hereditary social stratification (i.e. some individuals
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or groups of individuals within a society are afforded
higher social status and have greater influence owing
to who their ancestors were). In traditional social evo-
lutionary theories, Chiefdoms and States are thought
to be socially stratified along these lines, while such
hereditary ranking is thought to be absent in societies
organized politically only at the level of the local com-
munity (i.e. Bands and Tribes) [6,7,9]. Table 2 shows
the co-occurrence of these two aspects of socio-
political organization in our sample, which suggests
that Acephalous societies generally lack hereditary
forms of social stratification, while it is generally pres-
ent in Chiefdoms and States. However, as societies
are hierarchically related they may have several features
in common, not because they are functionally linked,
but because they have all been inherited from a
common ancestral society (e.g. most of the Polynesian
societies in the sample are organized as chiefdoms and
have hereditary social stratification (see electronic
supplementary material, figure S2), which potentially
could be owing to either process). Therefore, societies
cannot be treated as independent data points in a
cross-cultural analysis. Phylogenetic comparative
analyses can overcome these problems by identifying
whether the traits under investigation are co-evolving
while controlling for the historical relatedness between
societies [5].

To formally test whether political organization has
co-evolved with the wider presence of hereditary
social stratification, we use a PCM to compare two
alternative models of trait evolution: (i) a dependent
model where the rate of change of one trait is different
depending on the state of the other, and (ii) an nde-
pendent model where the rate of trait change does not
vary according to the state of the other (see electronic
supplementary material, figure S1). For our sample
of Austronesian-speaking societies, the dependent
model of evolution fits the data much better than
the independent model (figure 4 and electronic
supplementary material). These results support the
hypothesis that political organization, as represented
by the number of hierarchical jurisdictional levels,
has indeed co-evolved with the wider presence of
hereditary social stratification in Austronesian societies.

Figure 4 shows the estimated rates of change
between the different combinations of these variables,
and thus shows the most likely pathways of evolution
of these traits. It appears that Acephalous societies
lacking hereditary class distinctions can develop
either hereditary class distinctions or a chiefdom
form of political organization first. However, the rate
of change from Acephalous society to Chiefdom is
greater in the presence of hereditary class distinctions,
while the particular form of political organization does
affect the rate at which hereditary class distinctions
evolve. Interestingly, the rates of change away from
the intermediate states (i.e. Bands or Tribes exhibiting
hereditary class distinctions and vice versa) are
generally higher than those going towards these
intermediate states. This suggests that these inter-
mediate forms of organization are unstable, which is
consistent with the idea that different features of
social organization may alter relatively rapidly once
other elements have changed.
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model AIC rank

[A] >R B UNI 201.70 |
20297 2

208.67 3

ATR 20871 4
REC 23869 5

AT 273.33 6

Figure 2. Support for different models of political evolution
based on the Akaike Information Criterion (AIC)
(REC, Rectilinear; UNI, Unilinear; RU, Relaxed Unilinear;
FULL, Full model; AT(R), Alternative Trajectories
(Reversible)) (adapted from Currie ez al. [32]).

3. DISCUSSION

In this paper we have demonstrated how PCMs can be
used to test hypotheses about the macro-evolutionary
patterns and processes of socio-political evolution.
Despite suggestions that Darwinian and Spencerian
evolutionary approaches are incompatible, we actually
found support for three defining features of Spencer-
ian evolutionary theories. First, political organization
has evolved through a regular sequence in the direction
of increasing levels of hierarchal complexity. Secondly,
the overall direction of political evolution has been
from less hierarchically complex to more hierarchically
complex, and the number of increases in complexity
appears to have been greater than the number of
decreases. Finally, hierarchical political organization
appears to have co-evolved with hereditary forms of
social stratification with politically Acephalous societies
lacking hereditary distinctions, while they are generally
present in societies organized politically as Chiefdoms
and States. Interestingly, the intermediate combin-
ations of these traits were relatively less stable,
which is consistent with a punctuational process of
socio-political change. These studies illustrate the
benefits a Darwinian evolutionary framework can
have in addressing important questions relating to
these aspects of social and cultural change, while
avoiding many of the problems associated with the
traditional Spencerian studies.

Despite the logical possibility that political evo-
lution could involve larger jumps in hierarchical
complexity, our results indicate that in fact only
sequential increases have occurred. This may reflect
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Figure 3. Alternative trend mechanisms underlying the
increase in political complexity over time. (b) In a driven
trend, change is biased with increases in complexity more
likely than decreases (this represents an extreme example
in which only increases have occurred). (@) In a passive
trend, increases and decreases are equally likely. An increase
in the maximum degree of complexity over time occurs
because the ancestral lineage arose near a ‘left wall’ of mini-
mum complexity, meaning evolution in the direction of
decreasing complexity was initially limited. Phylogenetic
comparative methods can be used to test between these
scenarios.

constraints imposed by a number of micro-evolutionary
forces, such as a social psychology, that evolved in the
context of life in small-scale groups requiring the evo-
lution of cultural ‘work-arounds’ [40], the difficulty in
reorganizing existing institutions that rely on the
coordination of large numbers of individuals, or the
requirement for certain pre-existing institutions or cul-
tural practices [33]. More complex forms of political
organization appear to result from the welding
together of smaller pre-existing units [6], a process
which requires the cultural evolution of institutions
that allow these large-scale groups to be stable. For
example, it has been argued that a stable form of
state organization uniting previously independent
Chiefdoms in Hawaii was made possible only by the
presence of administrative institutions such as local
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\ class stratification,
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Figure 4. Flow diagram showing the estimated rates of
change between different combinations of the binary vari-
ables of Class Stratification and Jurisdictional Hierarchy
under the dependent model of evolution. This dependent
model has a much better fit to the data (AIC: 176.2) than
the independent model of evolution (AIC: 215.6) (see elec-
tronic supplementary material). Relative thickness of arrows
represents relative estimated rate parameters, with the dotted
line representing an estimated rate of zero.

land managers (konohiki) under the control of district
chiefs [2]. Just as biologists seek to understand what
constrains biological evolution to take small steps in
‘design space’ rather than large, saltational jumps
[41], future work could examine what factors have
been most important in preventing larger increases in
political organization.

The results suggest that while decreases in political
complexity have occurred, increases have been more
common. This is consistent with the idea that
increases in complexity over time have been the
result of a driven trend mechanism [38]. This may
be owing to selection having favoured more complex
forms of political organization because they improve
the coordination, cooperation and division of labour
between individuals, thus providing an advantage
in direct or indirect competition between groups
[6,33,42]. It should be stressed that these potential
advantages to more complex forms of political organ-
ization may not always be realized and may be
contingent on the presence of other factors. For
example, environmental instability in the Pleistocene
appears to have created a ‘right wall’ of maximum
complexity that could not be breached until the cli-
matic amelioration of the Holocene allowed the
evolution of agriculture [3]. Furthermore, the rate of
political evolution has not been even across the
world, a fact that has had important consequences
for the present day [6,33,42]. Future work should
aim to empirically investigate rates of political evo-
lution and which factors have been most important
in determining these rates.

We also found support for the idea that different
aspects of socio-political organization evolve together.
Furthermore, the estimated rates of change were con-
sistent with a punctuational process of socio-political
evolution. So, as forms of socio-political organization
follow a pattern of sequential increases in complexity,
the change from one form to another may involve
the relatively rapid change of several different aspects
of social structure. This highlights the fact that a
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Darwinian view of evolution does not require an
adherence to the idea that evolutionary change is
always a continuous, gradual process. Indeed, investi-
gating the rate at which evolution proceeds, and how
it can vary over time or across different traits, is impor-
tant for both biological and cultural phenomena
[27,28]. The co-evolutionary techniques we have out-
lined will be applied to test the extent to which other
social and cultural features (such as those described
in §2¢) evolve in a correlated fashion. This will allow
us to build up a network of the dependencies between
these traits in a manner similar to the way in which
PCMs have been used to investigate networks of func-
tional linkages between genes [43]. Additionally, many
different factors have been proposed to be important
in leading to more complex forms of political organiz-
ation including such things as intensification of
subsistence practices, warfare and trade [1,9]. With
their ability to make inferences about the order in
which traits change, these methods raise the possibility
of being able to provide more rigorous tests of such
causal hypotheses. For example, Holden and Mace
[29] show that in Bantu-speaking societies of sub-
Saharan Africa, the adoption of cattle-herding led to
the loss of matrilineal forms of inheritance.

It is important to point out that the idea that socio-
political organization can be classified as falling into
a limited number of forms does not imply that
societies belonging to these categories will be exactly
the same. Instead, it is proposed that there is a ‘limited
array of basic designs underlying the apparently wide
range of variability’ [2]. For example, in Hawaiian
society, both secular and religious power were concen-
trated in the paramount A4’ ai moku chiefs, while in
Tonga, a dual paramountship was in operation with
the Titt Tonga as a spiritual figurehead and the Hau
chief wielding political authority [44]. Yet both
societies can be classified as Complex Chiefdoms in
terms of the number of hierarchical decision-making
levels. Furthermore, the question of whether or not
several features of social and political organization
co-evolve does not mean that any functional associ-
ations between traits must follow the previously
proposed schemes such as Band, Tribe, Chiefdom
and State. Other forms of patterned variation not cap-
tured by these schemes may be observable. For
example, Blanton and colleagues [45] argue that the
Mesoamerican archaeological sites they investigate
are best described as representing either ‘network’
polities, characterized by self-aggrandizing rulers, or
‘corporate’ polities, in which leaders had minimized
personal identities and visibility. We feel the extent to
which societies can be usefully classified based on
different features is an empirical question that is best
answered using the kind of quantitative analyses we
have advocated in this paper.

We have argued that the focus of Spencerian and
Darwinian evolutionary approaches has often been
very different, with Spencerians tending to focus
on broad-scale macro-evolutionary phenomena.
An important goal of research in Evolutionary Biology
is to understand the relationship between micro-
evolution and macro-evolution [46]. A Darwinian
view of cultural evolution is also well suited to
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addressing such questions with respect to cultural and
social evolution [33]. Recent empirical research has
begun to explore how cultural transmission between
individuals relates to patterns of cultural diversity at
the population level [16]. Similarly, attention needs
to be paid to how particular forms of social and politi-
cal organization emerge and are maintained from the
perspective of the interactions between individuals
and the transmission of institutions, customs, practices
and rules of behaviour within and between gener-
ations. Mathematical models and computer
simulations of such micro-evolutionary processes
promise to shed light on the evolution of socio-political
organization (e.g. [17]) and provide an important
complement to the phylogenetic techniques we have
employed here.

The use of PCMs avoids some of the problems
attributed to the Spencerian approach. For example,
Shennan [14] argues that often archaeological investi-
gations within this framework have done little more
than propose that the remains of a society found at
an archaeological site are indicative of a particular
stage of evolution, without understanding the pro-
cesses by which societies and culture change.
Spencerian evolutionary theory has also been criticized
for taking a progressive, archaic, ladder-like view of
evolution [22]. The use of PCMs makes the fact
explicit that the societies under investigation are con-
temporaries and enables us to make inferences about
the sequence in which the #raizs of these societies,
such as their form of political organization, have
evolved. Furthermore, they allow us not only to infer
the pattern of trait changes over time, but also
what processes have occurred to give rise to the diver-
sity of forms of organization we witness in the
ethnographic record.

Our goal in this paper has been to highlight the
huge potential that the use of PCMs within a Darwin-
ian evolutionary framework hold for addressing
questions relating to the pattern and process of
socio-political evolution. Although Darwinian and
Spencerian evolutionists have often had fundamental
disagreements about the concept of ‘evolution’, and
despite suggestions that the two approaches are incom-
patible, we have demonstrated how some of these
differences can be resolved. In biology, the concept
of evolution provides a unifying principle around
which a large body of information can be organized
and synthesized [47]. Given the great success of Dar-
winism in helping us understand the natural world, it
is hoped that the theory of evolution as ‘descent with
modification’ can be the same kind of organizing prin-
ciple for anthropology that it is in biology [15]. The
use of PCMs to investigate socio-political evolution
is a key step forward in this endeavour, allowing us
to go beyond the purely verbal arguments which have
hitherto dominated the debates on this topic, and to
provide quantitative tests of opposing hypotheses.
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