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Scientific progress depends upon precise, reliable com-
munication between scientists. In a recent article pub-
lished in this journal, West ef al. (2007) attempt to make
sense of the semantic confusion that plagues the study of
social behaviour from an evolutionary perspective.
Although I laud their purpose and agree with some of
their points, I think that their article does not yet achieve
a genuine pluralism. In this article, I attempt to diagnose
some of the unresolved problems in an effort to reach the
common goal of maximizing the advantages of multiple
theoretical frameworks while avoiding the semantic costs.

Why pluralism?

Science is typically imagined as a contest between
theories that invoke different processes, such that one
can be falsified and the other supported when tested
against empirical evidence. An example is the contest
between group and individual selection, as these terms
were understood by Williams and others during the
1960s (e.g. Maynard Smith, 1964; Williams, 1966).
Group selection was defined as a process of evolution
based on the differential survival and reproduction of
groups, whereas individual selection was defined as a
process based on the differential survival and reproduc-
tion of individuals within groups. When Williams (1966,
p- 151) used sex ratio to pit these two theories against
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Pluralism is the coexistence of equivalent theoretical frameworks, either
because they are historically entrenched or because they achieve separate
insights by viewing the same process in different ways. A recent article by
West et al. [Journal of Evolutionary Biology (2007) vol. 20, 415-432] attempts
to classify the many equivalent frameworks that have been developed to study
the evolution of social behaviour. This article addresses shortcomings in the
West et al’s article, especially with respect to multilevel selection, in a
common effort to maximize the benefits of pluralism while minimizing the

each other, he reasoned that within-group selection
favours an even sex ratio based on Fisher’s principle,
whereas between-group selection could favour either a
male-biased or female-biased sex ratio, depending upon
whether group fitness is maximized by population
regulation or by expanding the size of the group as fast
as possible. He consulted the empirical literature and
concluded that virtually all species have equal sex ratios,
providing evidence for individual selection and against
group selection (see Sober & Wilson, 1998, pp. 38-43 for
a more detailed treatment).

Not all theories of social behaviour are like this,
however. Consider selfish gene theory as described by
Dawkins (1976), compared with inclusive fitness theory
as described by Hamilton (1963, 1964, 1975). Dawkins
never regarded selfish gene theory as an alternative to
inclusive fitness theory, such that one might be falsified
and the other supported based on empirical evidence.
Instead, he regarded the ‘gene’s eye view’ as a novel
perspective, capable of achieving insights that might not be
forthcoming from inclusive fitness theory, even if each
and every result can be explained by both theoretical
frameworks in retrospect. The optical illusion that graces
the cover of The Extended Phenotype (Dawkins, 1982)
perfectly captures the idea of different but equivalent
theoretical frameworks that enable us to see the same
world in different ways.

A more recent example is a new version of inclusive
fitness theory based on calculating the effects of others
on a focal individual’s fitness, rather than the effect of a
focal individual on the fitness of others (Taylor & Frank,
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1996; Taylor et al., 2007). West et al. praise this new
approach as having ‘revolutionized social evolution
theory’ (p. 425), but the new insights come at a semantic
cost, as the ‘new’ inclusive fitness theory uses terms such
as ‘direct fitness’ in a different way than the ‘old’
inclusive fitness theory. How can we avoid the semantic
confusion of using the same terms in different ways?
Either we must coin different terms, or we must be
careful to specify the framework and associated defini-
tions that we are using at any particular time. When we
consider that these are only two of many different
frameworks for studying the evolution of social beha-
viour, the need to avoid semantic confusion becomes
apparent (see also Foster, 2006).

Why should we tolerate multiple frameworks that all
arrive at the same conclusions at the end of the day? The
best reason has already been provided; a given framework
deserves to exist to the extent that it leads to new insights
not forthcoming from the others. Another reason is purely
historical; a given definition might be so entrenched that
we cannot get rid of it, even if we might want to. As an
example, West et al. (p. 419-420) think that the term
‘reciprocal altruism’ is misleading because it does not
count as altruism according to their favoured definition.
Nevertheless, they acknowledge that the term is so
entrenched that there is no likelihood of getting rid of it.

A foundational semantic polymorphism:
absolute vs. relative fitness

Evolutionary altruism is typically defined as a behaviour
that decreases the fitness of the actor while increasing the
fitness of one or more recipients, but is fitness supposed
to be measured in absolute or relative terms? The answer
depends upon the theoretical framework. The bs and cs
of inclusive fitness theory are defined in terms of
absolute fitness, but group selection theory defines
altruism in terms of relative fitness within groups. If we
cannot understand and manage this foundational seman-
tic polymorphism, then there is little hope of achieving
the goal that West et al. have set out for themselves.

Both definitions and their associated theoretical frame-
works can be traced to the very beginning of evolution-
ary thought. With respect to inclusive fitness theory and
its absolute fitness criterion, Darwin realized that some
individuals (such as worker bees) could evolve to
sacrifice themselves on behalf of their relatives (such as
the queen), in the same way that animal and plant
breeders sacrifice some individuals and confidently breed
from their relatives. With respect to group selection and
its relative fitness criterion, consider the following
famous passage from Descent of Man (Darwin, 1871,
p- 166; italics mine):

It must not be forgotten that although a high standard of
morality gives but a slight advantage to each individual
man and his children over the other men of the same tribe, yet
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that an increase in the number of well-endowed men and
advancement in the standard of morality will certainly give
an immense advantage to one tribe over another. There can be
no doubt that a tribe including many members who, from
possessing in a high degree the spirit of patriotism, fidelity,
obedience, courage, and sympathy, were always ready to
aild one another, and to sacrifice themselves for the
common good, would be victorious over most other tribes;
and this would be natural selection.

It is clear from the first part of this passage that Darwin
was perplexed by moral behaviours because they do not
provide a sufficient relative fitness advantage within groups. He
did not insist that they decrease the absolute fitness of
the moral individual, although they might, as implied by
the costly examples of altruism described in the second
part of the passage.

Like Darwin, Haldane anticipated inclusive fitness
theory in his famous quip that he would sacrifice his
life for more than two siblings or more than eight
cousins. He also elaborated upon Darwin’s group selec-
tion scenario by describing altruism as a trait that
declines in frequency within groups but causes the group
to differentially contribute to the total population, for
example by fissioning at a greater rate than nonaltruistic
groups (Haldane, 1932, pp. 130-131, 207-210). When
Wright (1945) built one of the first mathematical models
of group selection, he assumed that altruistic genes
provide a benefit for everyone in the group (including
themselves) at a personal cost, as represented by the
following single-locus model, where p is the proportion
of altruists in the group, b is the group benefit and s is the
individual cost:

W(AA) = (1 + pb)(1 — 25) (1)
W(Aa) = (1+pb)(1 —5s) (2)
W(aa) = (1 + pb) (3)

It is obvious from this model that the A gene has the
lowest relative fitness within the group whenever s is a
positive number. The A gene can increase its own
absolute fitness if b is sufficiently large compared with
s, but this fact was irrelevant to Wright. After all, natural
selection is based on relative fitness. If 4p < 0 within
groups, then something must be added to the model for
the A gene to evolve in the total population. That
‘something’ is a population of groups that vary in their
frequency of A, such that groups with the most altruists
differentially contribute to the total population (group-
level selection). Defining altruism in terms of relative
fitness within groups came naturally for a population
geneticist such as Wright — and virtually every other
author of an explicit group selection model.

Williams found the relative fitness criterion reasonable
enough to use Wright’s equations in his own model of
group selection in family groups (Williams & Williams,
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1957). His more general analysis of group selection in
Adaptation and Natural Selection was also based on relative
fitness, as the following passage shows (Williams, 1966,
pp- 92-93):

It is universally conceded by those who have seriously
concerned themselves with this problem that...group-
related adaptations must be attributed to the natural
selection of alternative groups of individuals and that the
natural selection of alternatives alleles within populations
will be opposed to this development. I am in entire
agreement with the reasoning behind this conclusion. Only
by a theory of between-group selection could we achieve a
scientific explanation of group-related adaptations.

While we are reviewing the history of these concepts,
it is worth noting when the term ‘altruism’ actually came
into use. Darwin did not use the term, although it was
clear that he was talking about behaviours that cause
individuals to ‘sacrifice themselves for the common
good’, as he put it in the passage quoted above. Haldane
used the term, whereas Wright used equivalent phrases
such as ‘socially advantageous but individually dis-
advantageous’. Williams & Williams (1957, pp. 32-33)
addressed the use of the term explicitly:

The term ‘altruistic’ adaptation is convenient and has been
used (Haldane, 1932), but we prefer to avoid terms so
burdened with value judgments and emotional flavour. In
this paper individuals that sacrifice themselves for the good
of others are called social donors, and those that do not or that
do so to a lesser degree, social nondonors.

Thus, Williams & Williams (1957) avoided the term
‘altruism’ in the same way that some evolutionists avoid
the term ‘rape’ to refer to forced copulations. Hamilton
(1963) followed Haldane by titling his first paper ‘The
Evolution of Altruistic Behavior’, which he defined as
‘any case where an animal behaves in such a way as to
promote the advantages of other members of the species
not its direct descendents at the expense of its own’. It
should be clear from these examples that everyone was
talking about the same general class of behaviours, even
if not everyone used the term ‘altruism’.

I have recounted these facts at some length to
illustrate two important points. First, defining altruism
in terms of relative fitness within groups is so central to
the concept of group selection that the group selection
controversy cannot be understood without it. If any
definition of altruism is historically entrenched, it is this
one. Second, there are excellent conceptual reasons for
the relative fitness criterion. Traits for which 4p <0
within groups are precisely those that require the
ingredients of group selection to evolve. If natural
selection is based on relative fitness, then why should not
altruism be defined in terms of relative fitness within
and among groups?

Genuine pluralism requires group selection theory and
its definition of altruism based on relative fitness to be
included in the club of accepted theories, along with

selfish gene theory and the ‘old’ and ‘new’ versions of
inclusive fitness theory already discussed. West et al. take
some steps in this direction, but they do not go far
enough. To their credit, they acknowledge the existence
of a mew’ form of group selection that is equivalent to
other legitimate theoretical frameworks. Unfortunately,
they also commit a number of errors that contribute to,
rather than resolving semantic confusion:

1 They portray the ‘new’ group selection as if it has no
historical or conceptual continuity with the ‘old” group
selection.

2 They claim that the rejection of the ‘old” group
selection in the 1960s remains fully justified, as if
nothing needs to be revised.

3 They suggest that the ‘new’ group selection does not
provide new insights, compared with inclusive fitness
theory, casting doubts upon its basic utility.

These claims rely upon misunderstandings of both the
‘old” and ‘new’ group selection, as the following exam-
ples show:

On the relation between the ‘old’” and ‘new’ group selection.
West et al. state, ‘A third source of confusion is that the
new group selection approach has involved the use of
several fundamental terms in ways that were different
from their established (valuable and clear) meanings...
Specifically, it has identified within-group selection
as “individual selection” and between-group selection
as ““group selection”” (p. 425). Later they state that the
‘mew’ group selection has ‘redefined” altruism in terms of
relative fitness within groups (p. 428). These claims
simply do not square with the history of group selection
theory, as outlined above (see also Borrello, 2005;
Okasha, 2005, 2006). When Price (1970, 1972), Hamil-
ton (1975) and I (Wilson, 1975) built the first models
associated with the ‘mew’ group selection, we were
expanding the definition of groups but we were not
altering the definition of altruism based on relative
fitness. That is why we saw the ‘new’ group selection as a
generalization that was fully continuous with previous
models. In Hamilton’s (1996) autobiographical account
of the period, he recalls excitedly telling Price that
‘through a ““group-level” extension of his formula I now
had a far better understanding of group selection and was
possessed of a far better tool for all forms of selection
acting at one level or at many than I had ever had before’
(p. 173). Hamilton was referring to the old group
selection, as it had been previously conceptualized, not
something that he and Price had just invented. Genuine
pluralism requires an accurate understanding of both the
historical and conceptual development of ideas (Wilson &
Wilson, 2007). West et al. do not contribute to this goal
when they portray the ‘new’ group selection as if it is
disconnected from its own past.

On the theoretical plausibility of the ‘old’ group selection.
West et al. cite early critiques of the ‘old” group selection
(such as Maynard Smith, 1964, 1976) as it they remain
fully valid, ignoring the subsequent theoretical literature.
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As one example, Maynard Smith (1964) haystack model
assumes a worst-case scenario, in which altruism goes
extinct in every group colonized by even a single selfish
allele before any individuals disperse from the group.
Wilson (1987) relaxed this assumption by assuming that
altruism is governed by the same bs and cs as in
Hamilton’s equation. When this very reasonable assump-
tion is incorporated into the haystack model, altruistic
alleles decline in frequency within each group but they
are still present after 10 or even 20 generations. In the
meantime, the altruistic alleles greatly increase the size of
their group, especially given exponential growth. Group
selection remains a significant force, even when the
groups last for many generations between dispersal
phases. The haystack model therefore supports rather
than refutes the ‘old” group selection (e.g. as envisioned
by Maynard Smith). Moreover, the haystack model
represents a highly plausible population structure, espe-
cially for microbial organisms. As a second example, most
evolutionary models of social behaviour assume (for
simplicity) that altruism and selfishness are coded by a
single gene or multiple genes with additive effects. Peck
(2004) relaxed this assumption by modelling altruism
and selfishness as suites of traits that must occur in the
right combinations to function correctly. In this case,
when a selfish individual migrates into an altruistic
group, the genes do not spread because they become
dissociated by sexual reproduction and no longer occur in
the right combination. Many other examples could be
cited, leading to the unsurprising conclusion that a
subject as complicated as group selection was not
theoretically settled 40 years ago.

On empirical evidence for the ‘old’ group selection. West
et al. treat Wynne-Edwards’ (1962) as the prime example
of the ‘old” group selection that should still be avoided at
all costs. Yet, Wynne-Edwards’ hypothesis that organ-
isms can evolve to avoid overexploiting their resources
has now received both theoretical (e.g. Werfel & Bar-
Yam, 2004) and empirical (e.g. Vulic & Kolter, 2001)
support. For example, Kerr et al. (2006) created a
metapopulation of bacteria (the resource) and phage
(the consumer) by culturing them in 96-well microtitre
plates. Migration between groups was executed by a
high-throughput liquid-handling robot according to a
prespecified migration scheme. Biologically plausible
migration rates enabled ‘prudent’ phage strains to out-
compete more ‘rapacious’ strains in the metapopulation,
despite their selective disadvantage within each well,
exactly as envisioned by Wynne-Edwards. As Kerr et al.
put it (p. 77), ‘spatially restricted migration reduces the
probability that phage reach fresh hosts, rendering
rapacious subpopulations more prone to extinction
through dilution. Consequently, the tragedy of the
commons is circumvented at the metapopulation level
scale in the restricted treatment’. More generally, the
well-established fact that reduced virulence often evolves
by group selection in disease organisms provides a
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confirmation of Wynne-Edwards’ hypothesis — not for
all species, but for at least some species.

On crediting the insights of multilevel selection theory.
Genuine pluralism requires crediting a given framework
for achieving insights that were not forthcoming from
other frameworks, even if they can be accounted for in
retrospect. The ‘new’ inclusive fitness theory is credited
in this way by West et al., but the ‘new’ group selection is
portrayed primarily as redundant with inclusive fitness
theory in a confusing way, leaving it mysterious why
anyone would want to use it. Then insights that were
originally derived from multilevel selection theory are
described without crediting the source. One important
insight achieved by multilevel selection theory in the
1990s is that population viscosity does not necessarily
promote the evolution of altruism (Wilson et al., 1992). It
is true that limited dispersal causes relatives to interact
with each other (=increased genetic variation among
groups), but it also causes their progeny to compete.
Group selection requires not only variation among
groups, but also a way for altruistic groups to export
their productivity to other regions of the metapopulation.
This insight was confirmed by inclusive fitness theory in
retrospect (Queller, 1992; Taylor, 1992a,b), but it was not
forthcoming from inclusive fitness theory, illustrating the
advantage of multiple perspectives. As Queller (1992,
p- 322) put it, ‘The original insight stems not from
inclusive fitness thinking but from the alternative
method of partitioning selection into within-group and
between-group effects’. West et al. cite this finding as an
important insight (p. 428) without attributing it to the
multilevel perspective. As a second example, a burgeon-
ing literature on the biological and cultural evolution of
cooperation in human society is based largely on multi-
level selection theory (e.g. Sober & Wilson, 1998; Gintis,
2000; Wilson, 2002, 2006; Fehr & Fischbacher, 2003;
Richerson & Boyd, 2005; Bowles, 2006). West et al.
describe this literature as if it is just plain wrong and
confusing to use the relative fitness criterion (e.g. p. 422),
which is hardly in the spirit of genuine pluralism.

Finding the factual needles in the
haystack of perspectives

Not everything is a matter of perspective. The purpose
of science is to evaluate important factual claims. If
pluralism does not facilitate this process, then it
becomes part of the problem by causing the factual
needles to become lost in a haystack of perspectives.
Consider some of the early group selection models:
Maynard Smith (1964) assumed that groups are colon-
ized by a single fertilized female and persist for a
number of generations before the descendents disperse
to colonize a new set of groups. Today, many evolu-
tionists would classify this as a kin selection model
because members of a group are much more highly
related to each other than to members of other groups.
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Nevertheless, this was Maynard Smith’s conception of
group selection, which he was contrasting with kin
selection, as strange as that might seem to those who
do not have a thorough historical understanding of the
subject. Moreover, he thought that his model was
unfavourable for the evolution of altruism, no matter
how it is classified. Other early group selection models,
such as Boorman & Levitt (1972) and Levin and Kilmer
(1974), assumed that groups are geographically isolated
except for a trickle of dispersers. These models suggested
that a delicate combination of parameter values is
required for altruism to evolve, such as groups colon-
ized by a small number of individuals and a low
migration rate among groups. Once again, many evo-
lutionists today would classity these as kin selection
models because members of a given group are genea-
logically more related to each other than to members of
other groups, but at the time kin selection was associ-
ated with interactions among immediate genealogical
relatives. Moreover, the important factual question is
whether altruism can evolve in these models, regardless
of whether they are classified as group selection or kin
selection. The earlier consensus was that altruism
cannot evolve because its selective disadvantage within
groups invariably outweighs the group-level advantages.
This assessment is factually incorrect, based on current
knowledge. Altruism is indeed selectively disadvanta-
geous within groups, but nevertheless can evolve in the
total population — regardless of whether the model is
classified as group selection or kin selection.

Another important factual claim concerns the import-
ance of genealogical relatedness, as opposed to other
processes that create nonrandom genetic associations, or
even random variation as sufficient for evolving behav-
iours that are selectively disadvantageous within groups.
These other processes can be classified as kin selection or
not, depending upon the specific interpretation of the
coefficient of relatedness. Nevertheless, all perspectives
should converge upon the answer to the factual question
of whether altruism can evolve among individuals who
are not genealogically related.

For the benefits of pluralism to outweigh the semantic
costs, it is necessary to focus on the important factual
issues at stake, how these factual issues are conceptual-
ized by various perspectives during the history of a given
subject (such as the group selection controversy in the
1960s), and how multiple perspectives can converge on
answers based upon current knowledge. I take this to be
the spirit of the article by West et al. (2007) and the spirit
of this article as well.
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