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Preface

Religious life appears to be as old as other features of human symbolic culture
and appears to be inseparably interwoven with human nature. Nevertheless, a natu-
ralistic understanding of religiousness is still in the early stages of development.
Whereas Darwinian Theory was able to inspire the “major issues” of Western
philosophy and to foster an evolutionary epistemology, evolutionary ethics, and
even evolutionary aesthetics, a comparable “boost” with regard to religiousness has
not been observed to date. It appears to be the last bastion of the anti-naturalists
and is gladly used as evidence that the project of naturalizing human mind and
its achievements is ultimately destined to fail. Evolutionary anthropologists and
psychologists do not to accept this, in their view an unsatisfactory situation, and
instead are attempting to reconstruct how religiousness came into the world from an
evolutionary standpoint. For this purpose, scholars from various disciplines met at
the Hanse-Wissenschaftskolleg (HWK, Institute for Advanced Studies) in Delmen-
horst in September 2007, in order to combine their perspectives from evolutionary
anthropology, psychology, neurobiology, cognitive studies, religious studies, and
behavioral genetics. Basically, the issue was to find out with which theoretical and
methodological tool a naturalistic research concept of religiousness and its evolu-
tionary roots could be advanced. Some of the chapters in this book are revised and
extended versions of presentations made at this meeting. Other pertinent contribu-
tions have been added, and all authors have taken care to present their ideas in a
manner accessible to a broad readership.

Our very cordial thanks go to Professor Gerhard Roth, Director of the HWK,
for his hospitality and to Uwe Opolka, Research Assistant at the HWK for his effi-
cient organization of the conference on site. Once again, the HWK has provided a
pleasant atmosphere in every respect and the perfect infrastructure, and thus, has
laid the very important foundation for productive and successful scientific com-
munication. Our hearty thanks are also to Dr. Ulrich Frey, who, in his capacity as
Editorial Assistant, has endeavored to put what the authors supplied into shape. We
also thank the Springer Verlag, the series editors of the Frontier Collection, and
especially Dr. Angela Lahee for their interest in this project and for their excellent
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cooperation in every phase of producing this book. Finally, we thank the HWK and
the VolkswagenStiftung for their financial support of the conference.

Giessen, Germany Eckart Voland
Andechs, Germany Wulf Schiefenhövel
February 2009
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Chapter 1
Introduction

Wulf Schiefenhövel and Eckart Voland

Abstract Religion and religious practices have existed throughout the human his-
tory, and persist today in every corner of the world. In most societies religion is
a prime motivator of both individual and collective behavior. This can be “good”
(charitable, unselfish) or “bad” (oppressive, cruel, wasteful) behavior. The influence
of religion in society is to be found throughout the entire spectrum of human activity
– from wars and worship to gender roles, eating habits, and art.

Religion and religious practices have existed throughout the human history, and
persist today in every corner of the world. In most societies religion is a prime
motivator of both individual and collective behavior. This can be “good” (charitable,
unselfish) or “bad” (oppressive, cruel, wasteful) behavior. The influence of religion
in society is to be found throughout the entire spectrum of human activity – from
wars and worship to gender roles, eating habits, and art.

What caused our species to develop this propensity for religious behavior or “reli-
giosity” as we will sometimes call it? How would an intelligent explorer from outer
space explain this pervasive yet seemingly illogical phenomenon? Whereas much of
human behavior can be readily accounted for in terms of simple needs or more com-
plex evolved strategies, an explanation of the origins and role of religious behavior
proves – even for us Earthlings – to be more elusive.

Sociologists, psychologists, and philosophers have all sought to analyze and
understand “homo religious” and have put forward various hypotheses to explain the
strong and often contagious hold that religion has over human individuals and soci-
eties. Yet none of these attempts, although providing plausible reasons why religion
can help in our daily lives, has so far led to a consistent naturalistic explanation for
how religious behavior first developed and became established. If we wish to under-
stand and assess the importance of religion and religious behavior in modern society,
then it is imperative that we seek its biological roots and investigate how these could
have facilitated the emergence and persistence of this omnipresent phenomenon.

W. Schiefenhövel (B)
Max-Planck-Institute for Ornithology, Von-der-Tann-Str. 3, 82346 Andechs, Germany
e-mail: schiefen@orn.mpg.de

1E. Voland, W. Schiefenhövel (eds.), The Biological Evolution of Religious Mind
and Behavior, The Frontiers Collection, DOI 10.1007/978-3-642-00128-4_1,
C© Springer-Verlag Berlin Heidelberg 2009



2 W. Schiefenhövel and E. Voland

The observation that religion is ubiquitous in all human societies, with the beliefs
of one religion often in flat contradiction to those of the next, already gives us a
strong hint concerning their natural origins. Indeed, the contradictory nature of dif-
ferent religions is also a main argument used in recent popular works that present
religion as an irrational and harmful force. Several of these “new atheist” authors
also draw attention to the need to explain why – despite its inherent contradictions
and, in part, harmful side effects – religious behavior has evidently been such a
successful human trait. Thus they too have helped to promote interest in the search
for a consistent scientific explanation of the origins of human religiosity. It is this
search, using the tools of science and rational discourse, but with no presuppositions
about the validity, sense, or benefits of religious ideas, that occupies the editors and
authors of the pages that follow.

The 18 further contributions to this book provide insights from a wide variety
of perspectives, including evolution – theoretical, neurobiological, psychological,
sociological, and historical. Together they lead to some preliminary answers about
how natural selection could have favored individuals or groups engaging in reli-
gious activities. An alternative hypothesis – according to which religious behavior
is simply a by-product of another adaptive trait – is also discussed.

The remaining paragraphs of this introduction touch upon the highlights of each
contribution.

An impressive corpus of works of art, from anonymous accounts in oral history
to paintings by great masters and to religion-inspired music, for example by Johann
Sebastian Bach, tells of the motivational power exercised by religious beliefs and
traditions. For many, the canon of sacred contents and teachings, such as those pre-
sented in the Bible or the Koran, must have come from outside our human sphere.
In Chap. 2 Eckart Voland shows that a more parsimonious approach can be taken by
viewing parameters such as spirituality, group identity, and following moral rules
as biological adaptations. Religious metaphysics lies, according to him, outside the
adaptational framework and represents a nonfunctional outcome of our general cog-
nitive capacities.

What characterizes religion? Rüdiger Vaas (Chap. 3) lists seven main human
traits, including transcendence, myth, morality, and rite. As they are present in all
contemporary and past societies, a reasonable conclusion is that they are adaptive,
evolved traits, not just a by-product of other cognitive capacities or a meme-like
cultural institution. The advantage of evolutionary hypotheses is that they can be
tested: universality, reproductive advantage, and heredity are among the criteria that
need to be fulfilled. The author shows that an evolutionary explanation of religious-
ness is possible, but that there is not yet sufficient data to confirm the adaptation
hypothesis. He raises the question whether modern disciplines such as evolutionary
psychology and neurotheology can elucidate “belief,” “hope,” and “love,” the three
main pillars of Christian faith.

How can an argument be constructed that proves the evolutionary origin of reli-
gion? Jay Feierman’s approach to this task in Chap. 4 is to break down religion into
four components and to ask whether they in turn fulfill the requirements to be genet-
ically transmitted to the next generation, the prerequisite for a process of natural
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selection. Structural design features are identified that build up the four essential
components: behavior, beliefs, moods, and feelings. The chapter also deals with the
potential levels of selection (individual to group) of religiosity and ends by hypoth-
esizing that belief in divine agents may have shaped the human mind – and not the
other way around.

As is the case with other human capacities, our obviously hard-wired and hard-
to-shed religiousness did not spring into existence de novo. David C. Lahti (Chap. 5)
demonstrates that morality and religion have phylogenetic roots in the social behav-
ior of our ancestors and changed in concert with the social transitions occurring in
our hominid history. One motor for this, he argues, was the increased complexity
of interactions taking place in groups of beings with an advanced brain and thereby
complex perceptual and behavioral patterns. From nepotism and dominance, charac-
teristic of many social mammals, evolution brought about, as suggested in an eight-
step model, religion and, furthermore, the intellectual ability to reflect on moral and
religious rules, including the possibility to overthrow the old and create new ones.

A key concept in Chap. 6 by Jürgen Kunz is cooperation. In contrast to hypothe-
ses which hold that adaptive behaviors are brought about by religiosity and that the
content of religion is shaped through natural selection, he argues that religions are
“all-purpose-cooperation tools,” which do not need adaptive functions to evolve and
have come about as a result of signal evolution. Ideational aspects of religion would
not necessarily translate into behaviors. In cases where they do, they can have neg-
ative effects (e.g., loss of fitness for catholic priests who take celibacy seriously).
Trust, cooperation, and an obliging cultural value system are seen as the main build-
ing blocks of religion, with honest signals and supernatural witnesses serving to
safeguard them.

All religions contain elements that are, to the mind of a natural scientist, exotic
and counterintuitive, for example, the immaculate conception of St. Mary by her
mother Anna and the parthenogenesis of Jesus himself, as well as the many mir-
acles defying the laws of nature that have allegedly been brought about by God-
like figures and prophets. Craig Palmer and colleagues focus their contribution
(Chap. 7) on a much more down-to-earth factor, which they see as the prime mover
toward religion: human communication. The function of speech is to influence oth-
ers. In the same way the passing on of religious traditions must have had identi-
fiable effects that would allow insight into the proximate mechanisms governing
religiosity. Ultimate explanations may be found in the effects of religious concepts
and behaviors passed on through generations: better cooperation among people with
the same ancestry, willingness to be influenced by each other, and by the religious
teachings of their forebears. Thus, strongly united groups were forged.

Increasing brain size and cognitive abilities of our ancestors is also the starting
point of Michael Blume in Chap. 8. Cooperative tasks, including cooperative breed-
ing, became possible in this process. Funerary rites and offerings, typical of Homo
neanderthalensis and Homo sapiens, as well as the belief in supernatural agents
whose attributed function is to watch over rules and norms, including those regu-
lating reproduction and marriage, can be understood as behavioral traits that have
convergently developed in phylogeny. Wrongdoers are believed to be punished by
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these agents. Costly obligations function as honest signals, prevent free riding and
defection, and create a strong sense of unity. Recent Swiss census data serve as a
basis to infer that natural and sexual selection brings about religion-related disposi-
tions and can foster successful demographic transitions.

When did the first member of the genus Homo start to exhibit religious behav-
ior, that is, behavior that could be detected in the archeological record? Did Nean-
derthals bury their dead and place symbols of belonging and empathy in the graves?
Matt Rossano (Chap. 9) provides a scenario for what could have happened about
80,000–60,000 years ago. In this time period H. sapiens had almost died out. Reli-
gion, argues the author, was a crucial factor that helped our species to become finally
so successful that it was able to build civilizations in almost all regions of our planet.

Archaeology gives us, but little insight into the way early humans thought and
behaved, into their cosmologies and religious ideas. Traditional societies with near-
neolithic living conditions, such as the Eipo in rugged highland New Guinea, are
good models to fill some of the gaps. Chapter 10 by Wulf Schiefenhövel describes
their religious concepts and rituals and the recent change to Christianity. The new
religion served as a mental and spiritual base for the new lives they had decided
to embark on. The contribution argues that an important function of religion is to
explain the bewildering world and, especially, to make sense of threatening events,
which will otherwise deeply trouble the mind and psyche of people in a society
without an advanced body of natural science. The group-binding function of religion
is also an important part of the bundle of adaptive advantages that is likely to have
caused religiousness and religion to evolve.

Studies of monozygotic twins reared apart are the most powerful instrument in
assessing the relative strength of genetic–biological versus social–environmental
inputs into our perceptive and behavioral system. By virtue of his large data base
Thomas Bouchard (Chap. 11) is able to demonstrate that “traditionalism” (compris-
ing authoritarianism, religiousness, and conservativeness, measures of which corre-
late with each other to a high degree) is a specific trait that may enhance Darwinian
fitness and is likely to be connected with the evolution of moral intuition as well
as with human docility. Whereas the tendency to obey authority can be exploited
by religious authorities, this trait, which has possibly evolved as part of reciprocity,
may still have adaptive value.

Children and juveniles are easily “imprinted” by religious convictions and by role
models showing religious behavior. This fact is utilized by probably all denomina-
tions, which take great care that the next generation grows up in and with the right
belief. Chapter 12 by Rebekah Richert and Erin I. Smith reports research carried out
on children. Their concepts, for example of supernatural agents, creation, afterlife,
and the soul, can be seen as the outcome of nonreligious cognitive mechanisms and
serve as ontogenetic building blocks for later religious beliefs.

How strong is the role of culture, the way we are brought up, the social environ-
ment around us, in shaping functions of our brain? This question has kept genera-
tions of researchers busy and often led to hostility between the proponents of a pre-
dominance of either biological or social factors. Modern evolutionary biology and
anthropology stress the fact that what happens always involves interplay between
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nature and nurture. In Shihui Han’s contribution (Chap. 13), recent results of brain
imaging studies related to the concept of self are presented and discussed. He shows
that there are clear differences between Chinese and Western individuals in how
the self is experienced (more part of a family and more independent, respectively)
and, particularly important in the discussion of possible psychosocial effects of dif-
ferent religious traditions, that individuals belonging to the Christian faith exhibit
other types of brain activation, in some cases, and thereby different neurocognitive
patterns than individuals who have a different religious background.

Specific, well-defined malfunctions of the brain can serve as heuristic approaches
to understanding its normal functioning. Parkinson’s disease provides such a win-
dow into neurocognitive processes and is the topic of Chap. 14. Erica Harris and
Patrick McNamara have studied Parkinson patients and found that they report less
religiousness than healthy controls. Patients are also less able to recall religious
experience, and patients whose impairment is related to the right hemisphere report
less detail with regard to religious rituals. The results support the notion that a
depletion of dopamine in delimited regions of the brain, which is typical for per-
sons suffering from Parkinson’s disease, is responsible for their less developed
religiousness.

Spiritual experiences, facilitated, for example, by mysticism and similar tradi-
tions and techniques, may provide valuable insights to some and may lie close to
delusions for others. Psychiatry, as Martin Brüne shows in Chap. 15, has always
had an interest in trying to understand the relationship between religiousness and
religiosity on the one hand and possible psychopathology on the other. In his chap-
ter he examines capacities such as evaluating evidence in support of or refuting
hypotheses, propensity for causality, the ability to attribute mental states to self and
others (the so-called theory of mind) and finds a continuum of trait variations from
normal evaluation of one’s beliefs and readiness to consider alternative hypothe-
ses to extreme forms of religious delusions that “detect” divine interference in all
spheres of life and resist doubt and re-evaluation. This condition can be described
as “delusional religiousness.”

As noted at the outset, religious systems are not free of inconsistencies, even
of contradictions, and often have a weak basis, even concerning their most essen-
tial issues (e.g., for the Christian belief: the empty grave, Mary Magdalene seeing
the “gardener” and the wanderers meeting “Jesus” on the way to Emmaus – not
the strongest possible proofs of his resurrection). Which cognitive and psychologi-
cal mechanisms make religions survive is the question that Ulrich Frey pursues in
Chap. 16. He states that many of our intuitive assessments of the world, ascribing
causality, etc., are part of primordial religiosity and support religious cosmologies.
Specific cognitive steps ensure that beliefs in supernatural entities, once formed, will
persist against counterevidence. Religiously motivated behavior serves, as has also
been demonstrated by other scholars, as a very effective means of creating group
cohesion and preventing the damaging acts of free riders. It becomes thus evident
why religious systems have been quite a success in human history.

Keeping traditions seems a classic concern of religion, from those in animist
cultures to the efforts of the Vatican and the sacred, unchangeable nature of holy
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scriptures like the Bible and the Koran. Religion can, however, as Purzycki and
Sosis argue in Chap. 17, be rather flexible in reacting to varying socio-ecological
conditions by creating adaptive response patterns. This is, so the authors argue?,
brought about by effectively utilizing cognitive and emotional mechanisms and by
institutions that function to maintain social harmony and prosocial behavior, even
when environmental and social conditions change.

Chapter 18 by Wolfgang Achtner deals with the historic and epistemic develop-
ment of such concepts, especially with the question of how religion has been put
into a functional, evolutionary, or quasi-evolutionary framework by thinkers of dif-
ferent periods, from ancient Greek philosophers to our contemporaries. The author
proposes a model in which he combines essentially inherent features of religion with
others that can be explained by an evolutionary approach.

In the last chapter, Chap. 19, Detlef Fetchenhauer addresses again some of the
key questions which the authors of this volume have raised and which are currently
being discussed by scholars of various disciplines. According to the author, an over-
arching, one may say “grand,” evolutionary theory of religion is still lacking. He
lists different possible approaches to such a goal and critically discusses arguments
that have been put forward by a number of previous authors, namely whether group
selection can explain religiosity and religion, whether religion really brings about
reproductive gains, whether it is really costly, and why it causes people to believe in
entities for whose existence proofs cannot be provided.

The aim of this volume is to discuss the evolutionary origins of religiousness and
religion and to define the status quo of this endeavor. It is obvious that many other
interesting aspects of religion(s) are missing: historical accounts of the formation
of religions, for example, in the fertile crescent and around the Mediterranean sea;
their borrowing concepts and symbols; their mutual syncretism; their political func-
tionality; their role as powerful and exclusive ethnic markers (including fostering
fanaticism); as institutions promoting social and moral behavior; and in bringing
about the first academic institutions, thereby fostering philosophy and other sci-
ences. This, however, would have exceeded the scope of our undertaking by far.

Also missing are positions that do not, to some degree at least, integrate evo-
lutionary thinking. Religiousness, that is, the capacity of humans to emotionally
connect to religious ideas and rituals, to think along the lines of transcendency
and eschatology, and to form religious institutions, has, that is the claim of the two
opposing schools of thought, come about in one of the two mutually exclusive ways:
(a) by divine action and revelation or (b) as a result of adaptive traits that helped our
ancestors to survive, have more offspring, and develop more cohesive groups. It
is indeed fascinating that the first position is still, on a global basis, the predomi-
nant one by far and that many intellectuals are able to make peace with its basic
statements.

An interesting question is whether this will change in the course of time, whether
evolutionary, that is atheist or (in slightly milder form) agnostic, positions will
become more widespread in the future. Europe, after the dramatic political changes
of the late 1980s provides an interesting model. In all former socialist countries
but one, religion is booming, churches are being renovated, new ones are being
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built in amazing numbers (e.g., in Romania), and religious viewpoints are being
expressed in parliaments and other public institutions. Former East Germany is the
exception: 45 years of Marxism sufficed to produce a predominantly atheist society,
even the communist version of the First Communion for Catholics or Confirmation
for Protestants has survived; many juveniles celebrate their coming of age in the
“Jugendweihe,” a totally secular rite of passage.

One deeply troubling question plagues the minds of many who are convinced
that religion is the product of human need rather than divine intervention: by what
should it be replaced? Will an enlightened humanism be a sufficient and effective
basis for the human societies on our planet? Or should one continue to adhere to
religious dogmas and traditions, even when they are hollow, as is the case even for
many believers, because the danger of creating a horrible vacuum is too great? This
volume does not provide an answer; it tries to portray human religiosity in the light
of the human evolutionary past.

The paradox of an evolutionary approach to religion is that it shows (convinc-
ingly, some would argue) how adaptive its deeply embedded basic neurocognitive
mechanisms have been and still are for the human brain. Should we use its analytic
capacity to surgically dissect these age-old adaptations, to finally overcome them?
Would this not, in essence, constitute an anti-evolutionary stand? Many questions
remain. We can only hope that readers will find the positions and answers in this
book interesting, perhaps sparking off or renewing their own ideas about what reli-
gion really is.



Chapter 2
Evaluating the Evolutionary Status of Religiosity
and Religiousness

Eckart Voland

Abstract Adaptations must meet three criteria: they are inherited, are the product
of historical selective processes and thus show a special-purpose design, and they
solve an adaptive problem or solved an adaptive problem at least at the time of
their evolution. Central components of human religiosity (spirituality, group bond-
ing, forming a personal identity, communication by honest signals and morals) meet
these criteria. The exceptions are religious cognition and its product, religious meta-
physics, which has to be understood as a non-functional by-product of mundane
cognitive machinery, so that in summary, religious life and practice (mysticism, rit-
uals, myths, ceremonies and taboos, fear of God, spirits or ancestors) are shaped to
a very significant degree by biological adaptations.

2.1 Introduction

No human society appears to be without religion. In a far-reaching consensus,
experts and laymen agree what the core phenomena of religion are. These phenom-
ena exist in various forms in all human cultures. Without a doubt, religiousness is
part of the canon of transcultural human universals (Antweiler 2007; Brown 1991).
Religiousness is also very old. When exactly religiousness evolved cannot be pre-
cisely determined, because there are no paleo-anthropological fossils or archaeo-
logical remains of mental representations, of course, even if Rossano (this volume)
has formulated an interesting hypothesis concerning the possible Upper Paleolithic
temporal horizon of the evolutionary emergence of religiousness. Pre-Upper Pale-
olithic populations are assumed by this author to exhibit what he calls protoreli-
gion (Rossano 2006). The use of ochre to paint the body and cannibalism could
perhaps be linked with mental concepts which later developed fully into religious
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metaphysics. Anyway, religiousness is at least as old as other features of human
symbolic culture and is inseparably interwoven with human nature (Mithen 1996).

Now, the universal dissemination of a feature, such as religiosity, and its pre-
historic origins are by no means sufficient criteria for a biological adaptation. The
crucial question must be whether religiosity has evolved, because there are very
direct and immediate fitness benefits associated with religiosity in the Darwinian
competition, or whether the mental basis for religiosity has evolved for completely
different reasons instead, and therefore, religiosity would tend to have to be under-
stood as a biologically functionless by-product of originally non-religious mental
adaptations. If this were the case, all those sceptics who have always claimed that
religious behavior cannot be beneficial, from a biological point of view, would be
right, because the effort associated with the exercise of religion in terms of time,
resources and risks could never pay off in units of reproductive fitness. Even if it
should prove to be the case, however, that religiosity cannot be assessed as a bio-
logically functional adaptation, it will, nevertheless, be necessary to clarify from
which evolutionary adaptations religiosity represents a non-functional by-product;
i.e. which evolved mechanisms of the mind can be exploited by religions and for
what non-adaptive reasons religiosity has historically persisted through thousands
of generations.

At this point, there seems to be a need to clarify the terminology. In the following,
religiosity is understood to be the mental ability to be religious. Religiousness is the
individually varying psychic and behavioral manifestation of religiosity and religion
is the local and culturally based symbolic niche, in which the development of reli-
giosity to religiousness occurs. In accordance with this terminological classification,
the question of the evolutionary status of religiosity, i.e. the human ability to be able
to behave religiously, forms the heuristic foundation, on which further evolutionary
analyses of religious behavior in different social, ecological and biographic contexts
should be based.

2.2 Is Religiosity an Adaptation or a Non-functional By-Product
of the Human Mind?

When evaluating the evolutionary status of religiosity, opinions diverge. Opinions
holding that religiosity is to be understood as an adaptation contrast with those opin-
ions, which merely classify religiosity as a by-product of an ordinary cognitive and
emotional machinery evolved for non-religious, but mundane purposes. In my view
of the discussions, the reasons for this lack of consensus are not primarily due to
the differing evaluations of the sociobiological role of religiosity, but terminological
fuzziness instead. The pertinent concepts – adaptation, exaptation, by-product and
spandrel – are simply not used uniformly. For the most part, authors agree insofar as
adaptations must meet three criteria: they are inherited, are the product of historical
selective processes and thus show a special-purpose design, and they solve an adap-
tive problem or solved an adaptive problem at least at the time of their evolution.
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On the other hand, there is much disagreement concerning the evaluation of a fourth
criterion, which focuses on the functional history of the feature. Accordingly, an
adaptation is defined by the fact that it has evolved for the same reasons for which it
is now biologically useful (Ridley 2002). If this does not apply, one usually speaks
of exaptations. Thus, the criterion for distinguishing between adaptations and exap-
tations, i.e. adaptations that were co-opted by new functions, is linked to a possible
change in function. According to this view, it would be false, for example, to speak
of bird feathers as adaptations for flying, because feathers originally came about for
the purpose of heat regulation in dinosaurs that were unable to fly. Some authors
subsume exaptations under the category of by-products, with the consequence that
by-products can either be non-functional (standard example: the navel) or functional
(exaptation).

In agreement with Thornhill (2003) and many other authors, I do not consider
this distinction to be very useful. As is known, adaptation processes start with the
building blocks that they find, i.e. the products of previous adaptation processes.
Hardly any evolutionary change could be conceivable which did not occur through
a change in the function of existing adaptive traits. This change in function is a
constituent element of the process of adaptation and it makes little sense not to
describe a naturally selected functional feature of an organism as an adaptation only
because it had a different function in its earlier evolutionary history. Or would it
make sense to not designate the inner ear as an adaptation for the perception of
acoustic pressure only because it originated as the sense of balance? Does it make
sense not to designate the bonding system of mammals as an adaptation for the
regulation of sexual relationships only because it presumably originated from the
mother–child attachment system?

These examples may serve to illustrate that the distinction between adaptation
and functional exaptation is linked to the issue of whether natural selection had suf-
ficient opportunity to assess a change in function. The ability to use modern tech-
nologies is not very likely to be described as a biological adaptation, because it is
only a few generations old. The ability to write will also not necessarily be described
as an adaptation. Even if this is likely to be 150 generations old perhaps, it is still too
recent to have become evolutionarily fixed because of its genuine benefit. Accord-
ingly, writing would be a functional exaptation. Religiosity is much older, however.
Whatever biological adaptations were originally co-opted from this, the change in
function coinciding with religiosity was being tested by natural selection for at least
as long as the so-called “symbolic revolution” (Mithen 1996) and had sufficient
opportunity to prove itself or fail from an evolutionary standpoint. In this sense,
religiosity would have to be referred to as a biological adaptation, if it adequately
fulfilled both of the criteria cited, namely “special-purpose design” and “function”.
If the criterion of inheritance does not need to be dealt with any further, because the
programmes for developing the brain, the site of human religiosity, are indisputably
inherited, then the question regarding the evolutionary status of religiosity concen-
trates on the verification of these two criteria, i.e. those two criteria whose heuristic
meaning for the identification of adaptations has been developed so lastingly by
Williams (1966).
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Religiosity has several components, namely a cognitive, a spiritual, a socially
binding, an identity-forming, a communicative and a moral component. Therefore,
it lends itself to structuring the question about the evolutionary status of religiosity
according to this internal order and to deal with these six partial aspects of religiosity
in detail and initially separately from one another. Let us begin with the role of
cognitions in religiosity and question their special-purpose design and biological
function.

2.2.1 Cognition

Religions make statements about ultimate truths; they produce metaphysics. In
doing so, they necessarily have to rely on the whole range and breadth of the
human mind which is the result of biological selection processes, so that meta-
physical considerations always have to be biologically “earthed”. The biologically
evolved range of the human mind includes such phenomena as “naive dualism”
(Bering 2006), “teleological thought” (Kelemen and DiYanni 2005), “psychologi-
cal essentialism” (Gelman 2003), a “theory of mind”, an “agency detection device”
(Atran and Norenzayan 2004; Barrett et al. 2001; Guthrie 1993), “intuitive ontolo-
gies” (Boyer 1996) and a few more (cf. Frey this volume). When taken together
and considering their interactions, this range ensures an adaptive mastery of many
real living and survival problems. Children under the age of 5 years attribute omni-
science to all of the persons in their immediate environment (Barrett and Richert
2003; Knight et al. 2004; Richert this volume). Only with the development of a “the-
ory of mind” do children begin to understand that different sets of knowledge are
at home in different brains. Children under the age of 5 years think teleologically:
there are clouds so that it rains; and it rains, so that flowers can thrive (Kelemen and
DiYanni 2005). Finally, younger children attribute mental states to dead individuals
(Bering 2006). Therefore, they not only think dualistically, but at the same time,
they store the assumption of a life after death. Interestingly enough, these cognitive
basic attitudes of early childhood, namely the assumption of omniscient persons
and a teleological and a dualistic way of thinking, also form the basis of crucial
theoretical assumptions in many theistic systems of beliefs. Thus Bulbulia (2007, p.
632) concludes that “Children appear [to be] born to believe” and Kelemen (2004)
summarizes that “Children are ‘intuitive theists’”. “Belief in God does not amount
to anything strange or peculiar; on the contrary, such belief is nearly inevitable”, is
how Barrett (2004, p. 122) puts it, and elsewhere, “The design of our minds leads
us to believe” (p. 124). Accordingly, religiosity would not first have to be arduously
learned. On the contrary, religiosity would almost automatically result from the cog-
nitive equipment of human beings, whereas the actual intellectual effort would con-
sist of renouncing faith as a rationalist.

The unique features of the human mind also include what D’Aquili (1972) has
designated the “cognitive imperative” (Newberg et al. 2001). The cognitive imper-
ative forces one to constantly reflect on the regularities and rules of one’s expe-
riences. The cognitive imperative compels a plausible and coherent design of the
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portrayal of world happenings, without any gaps in explanations, without any
islands of irrationality. Human beings obviously cannot stand contingencies, irra-
tionality or causal uncertainty, because what is not understood generates fear. To
avoid this, reasons and causes are seen, even where there aren’t any (cf. Frey this
volume). The brain is a permanently working generator of stories. It not only sees
rules where there aren’t any, but also makes up stories, which allow these rules to
appear to be more or less plausible. In this context, cognitive psychologists speak of
the “need for closure” or “jumping to conclusions” (cf. Brüne this volume). Basi-
cally, Francis Bacon already knew this when he wrote in 1620,

The human understanding is of its own nature prone to suppose the existence of more order
and regularity in the world than it finds. (Bacon 1620, book 2, aphorism no. 45)

Viewed in this light, the metaphysics of religion are based on errors and false
classifications of basically functional cognitive machinery. In this way, the basic
metaphysical assumptions are merely unavoidable by-products, with consequences
that tend to be biologically harmless, of the biologically evolved psyche that is
aimed at coping with adaptive problems and which although efficient does not
function without making mistakes (Atran and Norenzayan 2004; Boyer 2001;
Kirkpatrick 2005). How perfectly the mind works is a question of the cost/benefit
balance of error avoidance, especially the fitness risks, which come from cogni-
tive errors. In this context, Nesse (Nesse 2001) has formulated the “smoke detector
principle”. If a greater harm comes from the non-recognition of a risk than from
occasional errors in performance, the cognitive machinery should be adjusted to be
super sensitive, just like fire alarms are. An occasional false alarm does not have
any negative consequences, for the most part. However, overlooking a danger can
be fatal. In this sense, it is more harmless, in terms of biological consequences, to
occasionally err and to interpret the mere rustling of leaves animistically, then to
go through life without an agency detector. It is more harmless to occasionally suc-
cumb to suggestions and to see the wrong thing in twilight than to live completely
without any intuitive ontologies and not recognize risks or opportunities that really
do exist. This fuzziness of the cognitive mechanisms is the breeding ground for a
religious metaphysics, which is why they have to be classified as a non-functional
by-product of cognitive adaptations.

2.2.2 Spirituality

Spiritual practice makes use of special mental states such as meditation, hypno-
sis, trance and ecstasy. Talented persons are able to achieve these mental states
with the aid of special techniques and to explore special worlds of experience.
The neurochemical processes which coincide with these mental states are associ-
ated with consequences for health and well-being: they reduce the perception of
pain, regulate temperature, support the immune functions, reduce the loss of blood,
mitigate the effects of psychopathological dysfunctions and activate the bonding
system (McClenon 2002; Winkelman 2006). Mystical experiences and therapy are
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obviously inseparably linked, and this is exploited by shamanism. Owing to the
close connection between therapy and mysticism, it is debatable as to whether or not
shamanism belongs to the history of medicine or to the history of religion. In any
case, mystic elements in day-to-day living can improve one’s physical and mental
well-being and thus provide for improved mastery of contingencies. This connec-
tion has an interesting evolutionary feedback: to the degree that shamanism was
therapeutically successful, it selected genotypes which tended to accept suggestions
and precisely for this reason, they were also open to unusual experiences that we
call religious (McClenon 2002).

There is an extensive literature on the correlation between religious practice
and mastery of life events; not only have interesting single studies repeatedly
found a positive correlation, but so have statistically reliable meta-analyses. Of
course, there is also the “dark side” of religious fears and obsessions, which are
definitely associated with significant health risks (Guthrie 1993; Magyar-Russell
and Pargament 2006). Overall, however, the positive effects clearly predominate
(e.g. Grom 2004; Koenig et al. 2001; McCullough et al. 2000, Newberg and Lee
2006; Powell et al. 2003), which is why religion proves to be extremely func-
tional from a biological standpoint. Fear, stress and pain are fended off by mys-
tical devotion to religious fictions. Therefore, a first biological benefit function for
religious behavior is described: self-preservation through an improved mastery of
contingencies.

2.2.3 Bonding

The function of spirituality is not limited to personal benefits, however. Joint partic-
ipation in rituals lends it a social dimension. Not infrequently, ritual performances
are very rigid, redundant, compulsory and oriented towards “useless” behavioral
goals. The whole process is frequently supported by rhythms and ends in a kind of
“emotional synchronization” of the participants (Hayden 1987; Winkelman 2006).
Without rituals that have an emotional impact, religions would lack both an emo-
tional depth and a motivating power. This means that rituals are used in particular
when the intent is to demand collective efforts or special altruistic services from
the faithful (war, competition or solidarity). Physiologically, this is done by acti-
vating the bonding system common to mammals (Kirkpatrick 2005; Winkelman
2006). Psychologically, this is done by a form of the loss of self, by the feeling
of being at one with the universe (Newberg et al. 2001). Individuality and egocen-
trism are displaced in favour of collectiveness. Accordingly, collective rituals have
a lot to do with social coordination and cohesion, with the bundling of forces and
with enabling gains through cooperation. Ecological and social risks of life can
only be successfully countered through coordination under certain circumstances,
and in a Darwinian world of personal utility maximizers, the motive of social cohe-
sion first has to be arduously implemented. Various empirical studies show a clear
correlation in migrant groups (e.g. Van der Lans et al. 2000 for Moslem youths in
the Netherlands) between finding one’s personal identity through group cohesion,
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personal well-being and religious practice. Thus, there appears to be a second bio-
logical benefit function of religiosity: strengthening the community by obligating
its members to work towards common goals.

2.2.4 Personal Identity

Human history is characterized by the constant competition of autonomous groups
for the chances for life (Alexander 1987). This situation also holds true for chim-
panzees who engage occasionally in extremely violent group attacks (Wrangham
1999). Jane Goodall (1986) called these aggressive encounters “wars” and found
them psychologically similar to human wars. A neutral encounter between two
groups is practically unknown, there are only friends or enemies, and the accident of
group affiliation lastingly determines the personal identity and biography of every
individual. However, it is unclear a priori, who actually is a friend or an enemy.
Reliable markers are required to make this distinction and it appears that the human
language makes a considerable contribution here. Essentially, language fulfils two
functions within this context. Because dialects serve as cultural and ethnic markers,
the “we” is also externally recognizable from “the others”. Due to social knowledge
being exchanged, every participant in the linguistic exchange is informed about the
social ties and tendencies of all other participants. Thus a common social network
is created, with the consequence that all members of an in-group play their roles
on the same stage and their well-being and lack of well-being depends, in various
ways, on the well-being or the lack of well-being of the others. What non-human
primates typically achieve through “grooming”, humans are able to do much more
efficiently through the linguistic exchange of social knowledge, namely the integra-
tion of the individual into the social web of roles, thus adding a social dimension
to one’s personal identity (Dunbar 1996). This is why the common experience with
others and the resulting participation in a common culture of memories contribute to
one’s personal identity. This is precisely what myths do. Common stories, common
memories and common truths endow a community with a social identity and serve
to hold the group together (cf. Palmer et al. this volume). In short, myths contribute
to designing and psychologically maintaining the so lastingly important distinction
between “we” and “the others” in human history. This describes a third function of
religiosity: by propagating myths and creating a social identity in this way, compet-
itiveness is promoted in disputes between social groups.

2.2.5 Communication

With their ceremonial practices, religions co-opt the “handicap principle”, an old
biological communications system. In the animal world, “honest signals” about hid-
den qualities have evolved in three contexts (Zahavi and Zahavi 1997), namely in the
interspecies communication between prey and their predators; in the social competi-
tion for positions of rank, where they help to negotiate hierarchies without the need
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to fight battles; and finally, in sexual competition, where they permit conclusions to
be drawn concerning the health qualities that a partner has. A special human fea-
ture is the implementation of the handicap principle in the field of morality (Voland
2003, 2004).

A pressing adaptive problem of early human history was, without a doubt, com-
petition between neighbouring groups. As an adaptive response, in-group/out-group
moral standards were developed that were as firm as possible, the essential function
of which was to bond the members of a group into a social alliance and to commit
them to a “feeling of togetherness”. Like all public goods, however, group solidarity
is also subject to the “free-rider” problem. In a conflict between self-interest and
the well-being of the group, the probability is greater that self-interest will win out.
Although one might be inclined to use the benefits of group affiliation to one’s own
personal best advantage, there are strong incentives, as personal utility maximizers,
for avoiding costs accruing from the social alliance as far as possible. Not only can
moral integrity not be seen, but it is even a priori unbelievable in a world of per-
sonal utility maximizers. This is why group solidarity always runs the risk of being
exploited – unless its members and especially the newly joining members express
their moral integrity with “honest signals”. This function is assumed by rituals, cere-
monies and taboos (Dunbar 1999; Knight 1998; Palmer and Pomianek 2007; Voland
2003). The fact that the “adaptive calculation” of the handicap principle really does
work was able to be demonstrated in a series of studies by Sosis and his co-workers
(e.g. Purzycki and Sosis this volume; Sosis and Bressler 2003; Sosis et al. 2007).
In summary, it can be noted that religions offer a matrix for communication via
honest signals. Ceremonies and taboos serve to establish reliability within a moral
in-group completely in the logic of signal evolution. Religion thus provides another
biological benefit. It combats the “free-rider” problem in shared-risk communities
by compelling communicative honesty.

2.2.6 Morals

Religions aim to strengthen the moral standards within a group. For reasons which
are discussed under the label of the “prisoner’s dilemma”, and for which there
is a long history of economic and sociobiological research, cooperation does not
occur spontaneously, however. Behavior that serves groups tends to be an improb-
able affair, because a recurring moral dilemma is inseparably associated with a
social lifestyle. It consists of the fact that short-term self-interest stands in the
way of long-term gains through cooperation. Internal moral standards that serve
groups constantly run the risk of being opportunistically undermined. High internal
moral standards must, therefore, overcome incentives for short-term self-interest,
so that self-interest can be realized in the long run. This can be successfully done
through social controls. Opportunistic breakers of the rules are recognized as such
and can be punished. This makes immoral behavior expensive and thus reduces
its incidence, reinforces the group and promotes long-term gains through coopera-
tion. Social controls do not completely dissolve the prisoner’s dilemma, however,
because the punishment of the rule-breakers is an altruistic act by itself (Fehr and
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Gächter 2002). Why should someone take the time, effort and risk to sanction a
third party, if that someone does not have any immediate gain? Accordingly, social
control is a form of altruism that cannot be evolutionarily stable.

Religiosity may have evolved in order to deal with this problem, namely the
so-called second-order “free-rider” problem. When the Gods, spirits and ancestors
sanction false behavior, the members of a group are released from the costs of a judi-
cial review. Instead, the punishment for breaking the rules is internalized, by achiev-
ing conformity with the norms through a religiously fixed conscientiousness. Some
cross-cultural findings support this hypothesis. Thus Johnson (2005) was able to
show that the more strongly the members of a group cooperate with one another, the
more distinctive the local ideas of all-seeing, omniscient and punishing and omnipo-
tent Gods are. The findings of Roes and Raymond (2003) also fit into this picture;
these findings show that the belief in a punishing God correlates with the size of
the social group. This belief is practically unknown in simple subsistence groups.
Experiments that show that priming God concepts increase prosocial behavior in
economic games (Shariff and Norenzayan 2007) speak in favour of this point of
view.

The idea that the fear of God could have evolved as the adaptive response to the
problem of public goods will have to explain, however, how conscience was actually
able to evolve as a moral regulatory instance. Why should someone “voluntarily”
submit to the dictates of a conscience?

Regardless of such issues in detail, however, it really does look like religios-
ity helps to overcome the second-order “free-rider” problem (Johnson and Bering
2006). Sanctions of moral misconduct are internalized by exploiting the perfor-
mance of a conscience.

2.2.7 Again: Is Religiosity an Adaptation, or a Non-functional
By-Product of the Human Mind?

In Table 2.1, considerations about special-purpose design and function, regarding
the individual components of religiosity, have been summarized. With the exception
of the basic metaphysical assumptions of religions which are able to be understood
as by-products of the biologically evolved human cognitive machinery that are use-
ful in this life, all of the components of religious practice show biological utility,
namely mastery of contingencies, identity formation, social-alliance bonding and
the solution to the prisoner’s dilemma on two levels.

When can it be claimed that a feature has a special-purpose design? If one takes
Williams’ (1966) criteria as the baseline, namely, efficiency, complexity and uni-
versality, then the question related to special-purpose design can in my opinion be
answered in the affirmative for at least five of the six components. Religious meta-
physics are generated by special cognitive modules, as discussed. Social rituals acti-
vate the attachment system. Self-awareness has been designed to form identity. The
handicap principle and the conscience are surely subject to a special design, even if
it is not fully clear yet what this looks like in detail. In my view, the only question
left unanswered is whether the neuronal circuits of the frontal lobe that enable mys-
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Table 2.1 Special-purpose design and function of religious components

Component Religious
practice

Special-
purpose
design of
the mecha-
nisms
involved

Biological
function of
religious
practice

Evolutionary
status of
religious
practice

Cognition Metaphysics Yes
(cognitive
machinery,
e.g. agency
detection
device,
etc.)

No Functionless
by-product

Spirituality Mysticism ? Mastering
contingencies

Adaptation?

Bonding
(communion)

Rituals Yes (attach-
ment
system)

Formation
of alliances

Adaptation

Personal
identity

Myths Yes (self-
awareness)

In-group /
out-group
distinction

Adaptation

Communication Honest signals
(ceremonies,
taboos)

Yes
(handicap
principle)

Solution to the
first-order
“free-rider”
problem

Adaptation

Moral Conscientiousness,
fear of God,
spirits or
ancestors

Yes (con-
science)

Solution to the
second-order
“free-rider”
problem

Adaptation

tical experiences show a special design for mysticism or not – hence the question
mark in Table 2.1. On the whole, I personally think it safe to conclude that reli-
giosity can be seen as a complex conglomerate of evolutionary adaptations and one
by-product.

The question of a possible change in function remains unconsidered – as
explained – in this diagnosis. Indeed, there are some indications that there could
have been functional changes in the biologically evolved components of religios-
ity. For example, it seems as though the neuronal mechanisms which are used by
mysticism and which essentially are reward mechanisms originally arose in connec-
tion with sexuality and were only co-opted by religiosity later on. It could be that
the original benefit of sexually fed excitement is able to be exploited through med-
itation techniques. The similarity of orgiastic and mystical experiences speaks in
favour of this interpretation (Newberg et al. 2001). Whatever the case may be, this
does not affect the validity of the criteria of “special design” and “function”. The
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same applies to the handicap principle in analogy. It originally came about in the
context of adaptive mate choice; however, it experienced an expansion in the direc-
tion of moral communication later on. In other words, there is much that speaks in
favour of the fact that the individual components of religiosity have pre-religious,
and evolutionary roots. The evolution of religiosity has surely not occurred without
various co-options of functions that already existed, i.e. predispositions. However,
this should not induce us to designate religiosity a by-product, because natural selec-
tion has had enough time during the course of hominization to reassess the results of
the co-options itself. This distinguishes religiosity, for example, from soccer games
or other modern activities. Even soccer co-opts evolved mechanisms; nevertheless,
one would not want to label soccer as an adaptation, because natural selection has
previously not had the opportunity to assess the biological consequences of play-
ing or watching this kind of sport. In sum, the components of religiosity – at least
to a significant part – can be recognized as special-purpose design endowed with
biological functionality. This view leads to some interesting consequences.

2.3 If Religiosity Is an Evolutionary Adaptation . . .

2.3.1 Then We Can Expect that Religiosity Is Present in the Minds
of Essentially All People

It is one of the typical features of adaptations that they are present in practically all
members of a species (Thornhill 2003; Williams 1966). Of course, there are also
sex- and age-linked adaptations, but apart from these special cases, the adaptations
of Homo sapiens overall form what is called “human nature”. However, both reli-
giously obsessive and absolutely unbelieving persons can be observed. From the
perspective of adaptation, it cannot be claimed that persons rejecting religion do not
have the adaptations for religiosity, but that for reasons which would have to be stud-
ied their religiosity did not overtly manifest itself. Adaptations can be “conditional
universals” (Gaulin 1997), such as corns or fever, which develop their adaptive logic
only under very specific biographical circumstances. Or could it be that religiosity
manifests itself in ways other than through traditional religiousness? Could it be
that these adaptations generate behavior in day-to-day lives that are not directly
and immediately recognized as being religiously motivated? What about the fanatic
fans of a sports club, a revolutionary movement, an ideological basic conviction,
a lifestyle, a pop culture, of parapsychology or pseudoscience? In short, is there
religiosity without religion?

2.3.2 Then We Can Expect Special Design in Ontogenetic
Development of Religiousness

The characterization of religiosity as a biological adaptation and religiousness as
its manifestation raises the question of whether we are not dealing with a case that
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is analogous to language here. Languages, like religions, have a cultural tradition
and differ from one another historically. This process of passing down either a lan-
guage or a religion occurs through the individual acquisition of a language/religion
through learning processes that are “similar to imprinting”, which is why Pinker
(2000) refers to the “language instinct” and Söling (2002) to the “God instinct”. All
of this is done on the substrate of a biologically evolved ability to speak or to be
religious.

Taking this perspective seriously means that religions are taken over ontologi-
cally in a specially designed way. Just like the individual acquisition of language
preferably occurs during specific sensitive phases, during which the prepared brain
seeks specific inputs in order to develop linguistic competence, it can be expected
that the takeover of the local religion also occurs in prescribed timeframes. Alcorta
and Sosis (2005) see in adolescence a critical period for the learning of emotionally
valenced symbolic systems and the rîtes de passage as the practice hereof. Should it
prove to be the case that the individual takeover of local religious practice actually is
based on domain-specific learning mechanisms, this would indeed be the best argu-
ment for the hypothesis of religiosity as a biological adaptation. From the point of
view of the by-product hypothesis, religion would only be learned by the way and
in a non-specific manner, comparable to a memetic infection – without the brain
assembling specific modules for taking over precisely this content.

2.3.3 Then We Can Expect Genetics of Religiosity

Adaptations are inherited, i.e. their genetic basis is passed on from one generation to
the next. Because adaptations exist in all members of a species, they have a hered-
itability which approximates zero (Thornhill 2003):

Heritability is a term that describes the extent to which the variation among individuals in
a phenotypic trait . . . is caused by genetic, as opposed to environmental, variation among
individuals. (Thornhill 2003, pp. 15–16)

The adaptive perspective supports the hypothesis that human variation in reli-
giousness arises primarily not from genetic differences, but from differing con-
ditions affecting the adaptation, i.e. from environmental and condition-dependent
experiences. The experience may involve the past, as in the person’s ontogeny or
upbringing, or it may be solely due to cues of the moment. Accordingly, different
levels of religiousness would be the condition-dependent manifestation of the adap-
tation, so the question is: What specific circumstances and experiences contribute to
the development of religiousness?

However, the variance of religiousness is not completely able to be explained by
differential milieu influences, because it seems that religiosity, like other person-
ality traits, also has a remarkable hereditability (cf. Bouchard this volume). What
does this observation mean for our topic? Is religiosity an example of selection
in progress? Or is the ratio of religiosity to non-religiosity regulated by frequency-
dependent selection? “Religion survives because it produces children, not because it
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is true” is something that the rationality sceptic and Economics Nobel prize winner
Friedrich-August von Hayek (as cited by Vaas 2006) already knew. Like Blume et al.
2006 (cf. Blume this volume, for Germany and Switzerland), Adsera (2006), Frejka
and Westhoff (2008) and Zhang (2008) were able to show for Spain or the US that
religious commitment actually correlates with fertility. Accordingly, it appears that
religious people, even in modern, enlightened societies, are more successful than
others in overcoming the personal barriers in having children. However the cor-
relation between religiosity and differential reproduction might have come about,
religious persons are often observed to overreproduce. Of course, fertility does not
equal fitness, but is only one of its components. Survivorship and social placement
of the offspring in the community are other components. Whether differential repro-
duction by religiousness is linked to genetic differences is unclear. This could be the
case if, for example, genetic personality factors predispose religiousness. This does
not have to be case, however, because the same genotypes occupying varying social
niches could utilize varying opportunities for reproduction. Correlations of fertility
and religiousness could simply be confounding effects. At the moment, it is still
completely unclear whether differential fertility by religiousness is related in some
way to directional selection in progress.

However, it could also be that religious commitment is associated not only with
selective advantages but also with significant costs, the amount of which depends
on the ratio of believers to atheists in a society. This would then be a case of
frequency-dependent selection. Although no case study has been developed to date,
to my knowledge, to find out which costs specifically these could be and how they
would be reflected in the pay-off matrix for religiousness, the model of frequency-
dependent selection could offer a better explanation than the assumption of targeted
selection, as to why there are actually so many liberal atheists.

2.4 Conclusion

To answer the question regarding the evolutionary status of religiosity and reli-
giousness, we have varyingly extensive and reliable knowledge at our disposal. It is
becoming increasingly clear that the constituent mental elements of religiosity, that
is, the ability to be religious, show a special-purpose design and that its practice in
religious day-to-day life (be it in the form of mysticism, rituals, myths, ceremonies
and taboos, fear of God, spirits or ancestors and conscientiousness) is biologically
functional on average. This is why religiosity can be regarded as an evolutionary
adaptation which belongs to universal human nature as a genetically fixed compo-
nent. The biological function of religiousness, i.e. the individually varying manifes-
tation of religiosity, is less clear, however. Behavioral ecology theory makes a few
predictions here (e.g. it predicts a correlation between the investment into honest sig-
nals and intergroup competition), but empirical reviews of evolutionarily inspired
theses on differential religiousness are absolutely scarce. All these considerations
lead to the conclusion that it is no longer a matter of verifying an evolutionary
perspective on religiosity, but of closing the gaps in sociobiological research with
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regard to the individual, ecological and cultural differences in the manifestations of
religiosity in religiousness.
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Chapter 3
Gods, Gains, and Genes

On the Natural Origin of Religiosity by Means
of Bio-cultural Selection

Rüdiger Vaas

Abstract Religiosity can be characterized by seven main traits: transcendence,
ultimate relatedness, mysticism, myth, morality, rite, and community. Why is it
ubiquitous today and throughout human history? It might be an evolutionary adap-
tation in terms of natural or sexual selection, and not a mere by-product of other
traits or exclusively a cultural phenomenon, describable for instance, by memet-
ics. If so, the following conditions must hold: universality, reproductive success,
heredity, realization, and selective advantage. A brief review shows that current
data are consistent with the adaptation hypothesis, but not sufficient to confirm it;
and there are also conceptual and empirical problems. Finally, what can evolution-
ary psychology and neurotheology tell us about the three main sources of religious
beliefs and whether those beliefs are true?

3.1 The Challenge

“Religion constitutes the greatest challenge to human sociobiology and its most
exciting opportunity to progress as a truly original theoretical discipline,” wrote
Edward O. Wilson, addressing the difficult task of a biology of religiosity (Vaas
and Blume 2009), back in 1978 (Wilson 1978, p. 175). And this is a challenge in
both directions! For evolutionary theory, the challenge is to explain the seemingly
surplus luxury of religiosity, given that, from an economic perspective, the time and
effort expended on it could be saved and better invested in seeking food and mates
and raising one’s own offspring or the progeny of close relatives. For religion, if
one accepts that it is a product of biological evolution or a by-product of mundane
cognitive processes, the challenge is to cope with naturalistic (and even reductive)
explanations and their ontological implications (Vaas and Blume 2009).

If everything we perceive, think, feel, plan, and do is based on neuronal processes
(Vaas 1999a), then this is also the case for religious experiences, convictions, and
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actions. And if man is a result of biological evolution (the capability to develop
culture included), then religiosity might have selective advantages or could at least
be a by-product of faculties that are adaptations to the natural or social environment
(cultural modifications included). Thus religious belief could be useful even if super-
natural entities are an illusion. Whether there are specific biological foundations of
religiosity should be taken as an empirical question which cannot be answered by
logical reasoning or philosophical speculation and therefore is a subject for scien-
tific research.

Man could be a “mammal by the grace of God” (Lüke 2006), or God could be
a figment of the imagination – this is a philosophical (metaphysical and epistemo-
logical) issue which transcends the scientific methodology. But without science,
no intersubjectively convincing evidence will be found either for an explanation of
religiosity or for certain premises of philosophical reasoning. As Daniel Dennett has
pointed out:

It might be that God implants each human being with an immortal soul that thirsts for
opportunities to worship God. That would indeed explain the bargain struck, the exchange
of human time and energy for religion. The only honest way to defend that proposition, or
anything like it, is to give fair consideration to alternative theories of the persistence and
popularity of religion and rule them out by showing that they are unable to account for the
phenomena observed. (Dennett 2006, p. 70)

And this is not just an issue of anthropology and ontology. It is of dramatic impor-
tance for the life and future of mankind.

Now that we have created the technologies to cause global catastrophe, our jeopardy is mul-
tiplied to the maximum: a toxic religious mania could end human civilization overnight. We
need to understand what makes religions work, so we can protect ourselves in an informed
manner from the circumstances in which religions go haywire. (Dennett 2006, p. 72)

3.2 The Seven Main Characteristics of Religion and Religiosity

“Religion is nothing but the shadow cast by the universe upon human intelligence,”
Victor Hugo once said. And, one might add, to define religion is a challenge for our
intelligence. As early as 1912, James H. Leuba complained that there were more
than 50 different definitions (Leuba 1912). In the meantime, many more have been
proposed. Some even argue that because of this, the field eludes any serious study –
at least concerning the evolution of religious behavior. But, however, confusing the
situation may be, there is no need to give up. The vagueness of the term “religion”
is one that it shares with many other fundamental concepts. Try “matter,” “energy,”
“life,” or “time” for instance, or ask a philosopher about the meaning of “philoso-
phy.” Like many other concepts, “religion” is an umbrella term, bundling together
different meanings on the basis of a family resemblance. Thus an operational clus-
ter definition might suffice, covering both substantial and functional aspects. It has
been suggested (Vaas 2006a, 2007a; Vaas and Blume 2009) that there are seven
main characteristics of religion:
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1. Transcendence: belief in extra- or supernatural power(s).
2. Ultimate relatedness: feeling of attachment, connectedness, dependence, and

obligation as well as a feeling of ultimate purpose and meaning both for indi-
viduals and for societies or the whole world.

3. Mysticism: experience of the holy; feelings of unity with this power or even with
everything.

4. Myth: explanation, legitimation, and appraisal of the world, extending even to
promises of salvation.

5. Morality: transcendent justification of values (rules and prohibitions) to guide
the thoughts and behavior of individuals.

6. Rite: symbolic objects and actions (ceremonies), for example, to heal, to avert
evil, to sanctify, or to mark initiations and passages.

7. Community: social attachment through the shared and bequeathed system of
beliefs, the experience and expression of these beliefs, their teaching and prop-
agation, their interpretation and confirmation, culminating in organizations and
institutionalizations.

These main characteristics are always associated with the belief in the existence
of transcendent entities, such as Gods, spirits, or demons. (This is true even for
religions like Buddhism, whose doctrines do not, strictly speaking, introduce such
beings, because the majority of believers do not share such sophisticated ideas in
practice (Slone 2004)). It is important to keep such ontological assumptions in
mind, because otherwise there would be confusing intermixtures: There are secular
kinds of dogmas, belief and forms of ultimate relatedness (e.g., in racist ideologies),
ecstatic experiences (e.g., under drug influence), rites (e.g., consecration of youth
or flags), communities (from parties to football fan-clubs), and their value systems.
Religion is, therefore, not compatible with naturalism – though not every antinatu-
ralism is a religion, of course.

Not all of these characteristics of religion are equally important nor realized in
every religion, and their relative emphasis varies. They might not be complete, but
are nonetheless sufficient for most practical purposes, including the synchronic and
diachronic description of religion as an intercultural phenomenon and its scientific
exploration. They are not a necessary premise but a starting point that might be
amended in the course of further investigation. This is the usual “heuristic spiral” in
a conceptually reflected branch of a young and rapidly growing research field.

However, religion by itself is not the main topic in evolutionary studies of human
religious mind and behavior, because the thousands of known religions are all prod-
ucts of human culture (though they might show some signs of environmental adap-
tations (Reynolds and Tanner 1995; Fincher and Thornhill 2008)). And religious
affiliation is not biological either (there are no Catholic or Buddhist genes, for exam-
ple), but depends mostly on the belief of parents or other persons to whom someone
is closely attached. Religiosity on the other hand – the mental predisposition to be
religious, to affiliate oneself to a religion – has a biological foundation. (This is also
true for religiousness, the individually varying manifestation of religiosity, if one
wishes to draw this further distinction (Voland this volume), but this need not be
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considered in the following). To investigate religiosity from an evolutionary point
of view, one should account for all seven main characteristics of religion.

The “additive” definition of religion makes it clear that religion and religiosity are
not strictly and rigorously definable and not necessarily a unified, quasi-monolithic
phenomenon (Vaas and Blume 2009). They are not a single feature and therefore it
is unlikely that they can be viewed as a single adaptation (if adaptive at all) with only
one (if any) biological function. Thus it is possible and even probable that there is no
unified, universal explanation of all characteristics within the framework of a single
psychological, sociological, neurobiological, or evolutionary perspective. That is,
each main feature has a different status and function, a different realization in the
brain, a different kind of conscious experience and social effect.

This has important implications for evolutionary studies: If such a main charac-
teristic is adaptive, either a product of natural or sexual selection, it does not imply
that all the other features are adaptive, too. Nor does it mean that all characteris-
tics, if they are adaptive indeed, have the same kind of evolutionary advantage. It
is therefore an open question whether human religiosity can be treated as a unified
phenomenon, even approximately, and whether there are different kinds of explana-
tions necessary for its main features. Perhaps, some of them are adaptive and some
are not. But these are empirical questions which cannot be answered or decided by
conceptual analysis or pure speculation.

3.3 Explanations for Religiosity – The Main Contenders

“It is better to debate a question without deciding it than to decide it without debat-
ing it,” Joseph Joubert once remarked. This is also true for the biology of religios-
ity. There are three main possibilities: (1) religiosity could be adaptive, thus being
a direct product of biological evolution; (2) religiosity could be a by-product of
traits which are biologically adaptive, thus having no direct selective advantage;
and (3) religiosity could be exclusively a cultural product. (Its genetic foundations,
if there are any, would be evolutionarily neutral and would change their frequen-
cies only by genetic drift, that is chance, but not due to the influence of selective
pressures.)

One can argue, however, that this idealized distinction is too sharp and simplis-
tic. It does not consider the dynamics and interactions of these possibilities. And it
leaves out the complexity and different levels of description of religiosity. Further-
more, “adaptation” is an ambiguous term, whose meaning can be more historical
or more functional (Williams 1966; Lauder et al. 1993). What makes a trait adap-
tive depends on the full (abiotic and biotic, including social) environment. Gills, for
instance, are adaptive underwater but not on land.

It is still controversial whether selection acts at the level(s) of species, groups,
individuals, cells or genes, because selective advantages can be described at dif-
ferent levels. But throughout many generations, relative frequencies of genes and
gene combinations are crucial (Dawkins 1976, 1982). This is the ultimate level
of description. This successful reductive approach, however, does not exclude
proximate descriptions, and selection does not “operate” on genes directly, but on
their determined traits and, hence, individuals – and perhaps sometimes groups of
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such individuals. Therefore, higher-level explanations have an important pragmatic
and heuristic value in research, despite disagreements about how adequately they
represent the “real” processes. It remains an open problem whether group selection
(Bergstrom 2002; Boyd and Richerson 2002; Sober and Wilson 1999), or “multi-
level selection” in general (Bijma et al. 2007a, 2007b; Wilson and Wilson 2008),
is of any significance (or even makes biological sense). Here religiosity might be
a crucial test case, because it can unify and distinguish different groups competing
with each other for resources (Wilson 2002). In prehistory (and in today’s remaining
“primitive” societies), humans lived mainly within small groups. Depending on spe-
cific boundary conditions, some such groups may have formed “adaptive units” with
different survival and reproductive rates. Altruistic behavior benefits the group as a
whole and, therefore, most of its members, but goes against the immediate egoistic
interests of the member concerned. In this case, the selective forces on individuals
within a group oppose those acting on the whole group. The result of egoistic ten-
dencies is often exploitation of common goods and impoverishment (Hardin 1968).
Religiosity has played and still plays perhaps an important role in individual and
group rivalries by enforcing reciprocal altruism (see below).

In conclusion, though distinctions and tests of the three main hypotheses (adap-
tation, by-product, and cultural product) deserve more conceptual clarifications, not
all of those hypotheses can be applied equally to each trait: Some are, in some
respects, true and, thus, the others are wrong. Finding out what is the case is a huge
challenge – in general, but also in the case of religiosity (Table 3.1). However, com-
petition is good for business and a motivation for more and better research.

Table 3.1 The struggle for truth

Religiosity is adaptive Religiosity is not adaptive

Individual selection: advantages for individuals
(compared with other individuals competing
within the same group or in general) due to
natural or sexual selection

By-product (“spandrel”) of traits, which are
adaptive in non-religious circumstances

Kin selection: advantages for genetically close
relatives (compared with more distant
relatives)

No adaptation in the modern world, even if
there were selective advantages in
prehistoric times

Group selection: advantages for groups
(compared with other groups)

Neutral traits, which may or may not be the
subject of cultural evolution

Cultural symbiosis (bio-cultural coadaptation):
mental and behavioral features (“memes”)
benefit from the selective success of those
who spread them

Cultural parasitism (misleadingly called
“maladaptation”): “memes” spread
without selective advantages for
individuals or groups and could even have
disadvantages

Note: Traits are either adaptive, having a direct evolutionary selective advantage, or they are not.
This is also true for religiosity. The table summarizes the main hypothese in a rather simplified
way – leaving out the different and perhaps independent components of religiosity, different levels
of descriptions, and temporal change. Thus the possibilities are not mutually exclusive in every
respect. Furthermore, the two columns are not the opposite of each other (adapted from Vaas and
Blume 2009).
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3.4 Conditions for Adaptivity

A biological trait is adaptive and, hence, a product of natural or sexual selection, if
at least the following conditions are met (Vaas and Blume 2009):

• Universality: The established trait (unlike a recent mutation) must be present in
(almost) all members of a species, although its realization might vary.

• Reproductive success: The trait must lead, at least in the medium term, to
a higher biological fitness. Thus individuals with the trait should have more
offspring on average than their intraspecific competitors without that trait or
with a weaker realization of it. And their offspring must produce, on average,
more offspring, too, and so forth. (Just having many descendants is not enough
if they themselves do not reproduce, because this would be an evolutionary
dead end.)

• Heredity: The trait must be – at least partly – genetically determined. For only
what is inherited can be the subject of selection. Traits that are acquired by
learning, or by environmental influences in general, cannot enter the germline.
Admittedly, this does not mean that inherited traits are always independent of
the environment. On the contrary, particularly cognitive and behavioral abilities
and skills depend strongly on environmental conditions. The human faculty of
speech, for instance, is innate but cannot develop without a linguistic environ-
ment. Language acquisition occurs rapidly and without much effort, given the
right (adequate, specific) stimuli.

• Realization: To some extent the trait must have a genetically determined physical
foundation. Otherwise it would not be part of nature and, thus not accessible to
the methods of natural science. Cognitive and behavioral traits must be instanti-
ated by neural processes. Their realization – which can be described at different
levels (genetic, biochemical, neurophysiological, anatomical, psychological, and
behavioral) – is the proximate mechanism on which selection acts.

• Selective advantage: The adaptive value of the trait must be recognizable. This
is, of course, not a condition for an evolutionary adaptation because that already
means being selectively advantageous. However, it must be shown, not only stip-
ulated, that a trait is selectively advantageous. Thus it should be demonstrated
that the trait is useful for its owner and how it contributes to reproductive success.
This refers to the mechanism or evolutionary function. (Sometimes this is called
“special purpose design,” but this metaphorical notion is problematic, because
according to evolutionary theory there is neither a “design” nor a “designer” in
or behind nature.) The adaptation need not be optimal by the way (and often there
is even no convincing criterion for measuring this); furthermore, sexual selection
is usually in opposition to natural selection, weakening the survival probability,
but this disadvantage is outweighed by the higher probability of finding mates
and reproducing.

In conclusion, if there are selective advantages of religiosity in general or at least
some of its main characteristics, then there must be convincing evidence for their
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universality, reproductive success, heredity, physical realization(s), and evolutionary
adaptation (s). Is this the case?

3.4.1 Universality

Religions are spatially and temporally ubiquitous in all known human societies.
Thus they can be seen as a human universal (Murdock 1967; Brown 1991; Antweiler
2007), although religious phenomena by themselves are quite diverse (Boyer 2002).
A distinction between holy (numinous, sacred) and profane entities is as common
as the belief in supernatural agents. Burials were performed at least 100,000 years
ago (by both Homo sapiens and Homo neanderthaliensis), and symbolic art, which
can be interpreted as religious in a broad sense, is more than 35,000 years old
(Lieberman 1991; Mithen 1996; Wunn 2005; Sjöblom 2008). Thus man can be seen
as a “praying animal” (Alister Hardy). It is quite possible that the beginning of
homo religiosus is an outcome of the development of I-consciousness (verbalizable,
reflective self-consciousness) and death awareness (Vaas 1995, 2002a).

Despite its ubiquity – which decreases if one uses narrower definitions – religion
could be seen as a product of culture, like writing. Today, writing is common glob-
ally and (almost) universal in this respect. Nevertheless, the ability to write is not
a (direct) adaptation, albeit its advantages are enormous. Thus, even if religiosity
is almost universal, this is an indication for its evolutionary adaptation, but not its
proof.

3.4.2 Reproductive Success

“Be fruitful and multiply” were God’s first words to mankind according to the book
of Genesis (1:28, cf. 9:1; see also Quran 24:32). And indeed, religiosity is corre-
lated with reproductive benefits all over the world (Vaas and Blume 2009; Blume
this volume) (including nomadic hunter -gatherers like the !Kung San). Adults have
more children if they confess strong faith, if they pray more often, attend religious
services more frequently, or have very religious parents; and having children is more
important for religious than for less religious persons. This at least has been the case
in recent decades and cannot be explained by other factors alone, such as wealth or
education, though they have a much bigger effect. The larger number of children is
due to the religious doctrines themselves, as well as social and psychological factors
(family bonding, social support, better coping with stress, a more trusted mate).

These data show an interesting and reliable correlation. Whether it held in the
past (and will do in the future) is an open question. Such higher reproductive rates
alone are not a sufficient argument for adaptation, for it may be a cultural phe-
nomenon (caused via religious imprinting) which need not necessarily entail a sig-
nificant increase of specific gene frequencies causing a higher religiosity than aver-
age across many generations. But the demographic data are at least consistent with
there being a selective advantage.
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3.4.3 Heredity

There are indications that religiosity is genetically determined to a significant
degree, up to about 40–60%, according to twin studies. First, there is quite a strong
correlation between religiosity, authoritarianism, and conservatism – that is certain
views about the organization of nature, family, and society – which greatly influ-
ences mate choice (Koenig and Bouchard 2006; Bouchard this volume). This refers
both to extrinsic and intrinsic religiosity (Bouchard et al. 1999). Extrinsic religios-
ity is mostly socially determined (parent’s religion is the strongest determinant of
child’s) and more about rules than feelings. But there is also a high correlation,
about 50%, for intrinsic religiosity, especially spirituality (D’Onofrio et al. 1999;
Hamer 2004; Kirk et al. 1999; Koenig et al. 2005). Spirituality is a basic personality
trait (Cloninger 2000). It has to do with mysticism: self- transcendence – that is cre-
ative self-forgetfulness (transcend self-boundary when deeply involved in work or
relationship; frequent “flow state” or “peak experiences”; creativity), transpersonal
identification (feeling of strong connections to the entire world and everything in
it; idealism), and spiritual acceptance (e.g., of miracles, extrasensory perception,
telepathy, vitalization).

There is even a candidate gene identified, the VMAT2 gene on chromosome
10 (Hamer 2004; Vaas 2005c): People with at least one C (cytosine) at nucleotide
position 33,050 instead of A (adenine) seem to be significantly more spiritual. The
gene encodes for the VMAT2 Vesicular Monoamine Transporter. This protein puts
monoamines such as dopamine into synaptic vesicles, making them available for
neural processing, including emotional (and mystical) states. It has been pointed
out, however, that at least 50 more genes with the same effect would be required to
explain the twin studies data (Hamer 2004).

The search for “God genes,” a very misleading term, is only at the begin-
ning, but the twin studies demonstrate a surprisingly strong inheritance. However,
genes correlated with religiosity are, by themselves, not sufficient for proving adap-
tivity. (Even fully inherited traits like eye colors could be selectively neutral).
But the data are consistent with a weak adaptation at least (for a strong adap-
tation the variability might be too large, because strong selection often reduces
it). And religiosity could be just a by-product of inheritable traits like author-
itarianism and conservatism while spirituality may even decrease reproductive
interests.

3.4.4 Realization

Neurotheology (Ashbrook 1984; Persinger 1987; McKinney 1994; Saver and Rabin
1997; Joseph 2000; Alper 2001; Newberg et al. 2001; Joseph 2003; Vaas 2005a,
2005b; Drewermann 2007; Müller 2007; Vaas and Blume 2009), a misnomer in
some respects, seeks to find neural correlates of religious experiences, thoughts, and
action. There is no consensus yet, but there are already a lot of promising candidates:
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• Superstition has a physiological basis: Proneness to gullibility, belief in paranor-
mal phenomena, and to “seeing” things, faces, for example, in random patterns
are tendencies that are associated with higher levels of dopamine in the brain
or can be increased by the intake of L-dopa, a dopamine precursor (Brugger
2007a, 2007b; Brugger et al. 1993, 1994, Brugger and Graves 1997; Leonhard
and Brugger 1998; Mohr et al. 2006). Dopamine decrease in the prefrontal cor-
tex of Parkinson patients reduces their religiosity (Harris and McNamara 2008).
Dopamine might also mediate superstitious behavior, a kind of accidental asso-
ciative conditioning and incorrect assignment of cause and effect, in the tempo-
ral lobe which leads to weird actions also in humans (Skinner 1948; Ono 1987;
Vyse 1997; Burger and Lynn 2005). It is also a matter of debate whether there
is a connection between superstitious behavior, scrupulosity, religious rituals,
and the neurological symptoms of obsessive-compulsive disorder (Higgins, Pol-
lard and Merkel 1992, Turbott 1997, Greenberg and Shefler 2002, Sica, Novara
and Sanavio 2002, Tek and Ulug 2001, Abramowitz et al. 2004, Zohar et al.
2005).

• Some drugs create spiritual experiences with long-lasting effects (Pahnke 1967;
Doblin 1991; Griffiths et al. 2006, 2008). Psychotropic substances have been used
for religious purposes probably since prehistoric times and still influence ceremo-
nial practice and spiritual orientations (Ruck et al. 1979; Shanon 2008). Visual
hallucinations are especially intense and can also be triggered by endogenous
neurophysiological processes, which are the cause, for example, of the aura pre-
ceding a migraine attack (Sacks 1992).

• Spiritual experiences (unio mystica) during meditation are associated with an
increased activity of the prefrontal cortex and a decreased activity of the object-
association area in the parietal lobe (Newberg et al. 2001, 2003) and other areas
(Beauregard and Paquette 2006, 2008). Brain activity becomes more synchronous
(Lutz 2004; Brefczynski-Lewis et al. 2007), empathy is enhanced (insula activa-
tion, etc. (Lutz et al. 2008)).

• Hearing voices, often interpreted as messages from God, are common in
schizophrenia (Frith and Johnstone 2003).

• Temporal lobe epilepsies are frequently associated with hyper-religiosity
(Ramachandran and Blakeslee 1998) to the point of extremism (Persinger
1997). Many founders of religion could have been temporal lobe personalities
(McKinney 1994).

• Artificially created “micro-seizures” (temporal lobe transients) produced by
transcerebral magnetic stimulation cause a “sensed presence” of God, an angel
or an alter ego (Persinger 1983, 2003a, 2003b; Persinger and Koren 2005).

• Out-of-body experiences can be triggered experimentally via electrical stimula-
tion (gyrus angularis) (Blanke et al. 2002) or virtual reality illusions (Ehrsson
2007) as can the “appearance” of ghosts (temporo-parietal junction) (Arzy et al.
2006). They all disrupt the body representation in the brain (Lenggenhager et al.
2007).

• There is an association between pictorial representations and concepts of God
and the reading/writing directions of holy scriptures with or without vowels
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asymmetrically represented in the brain’s hemispheres (Linke 1999; Vaas and
Blume 2009).

• Strong religious convictions and associations, for example of evangelical believ-
ers, correlate with frontal and parietal lobe activation (Azari et al. 2001).

• Frontal areas (McNamara 2001) are also involved with decision-making, emo-
tional evaluations, moral judgments, and altruistic behavior (Vaas 2008). Exper-
iments in cognitive psychology have shown that religious attitudes have some
influence here (Bateson et al. 2006; Shariff and Norenzayan 2007).

In conclusion, it is very likely that belief has neural and cognitive foundations,
some aspects of which have already been discovered. However, neural correlates are
still controversial (Vaas 1999a) and, as cognitive properties, not necessarily specific
to religiosity or its main characteristics. The existence of distinct brain processes
is not a sufficient condition for adaptivity: For example, there are specific neural
correlates of writing and reading capabilities, and certain types of brain damage
can cause these to fail (as in agraphia and alexia). But these capabilities are not an
evolutionary adaptation.

3.4.5 Selective Advantage

How could religiosity be adaptive? Many hypotheses try to answer this question,
and most are compatible with one another. However, the situation is quite confusing,
because speculations are numerous whereas convincing data are still rare. One can
distinguish between advantages for individuals and for groups, but even these are
not mutually exclusive. And the advantages under consideration – many of which
are controversial! (Vaas and Blume 2009) – are not helpful for each group member.

• Explanations: One function of myths (and some rites) was – and for some peo-
ple still is – to understand things and events in nature. Causal attributions are
a powerful way to cope with a world that displays a degree of predictability,
and magical thinking as well as superstitious beliefs and behavior are a spillover
of this advantageous cognitive stance (Foster and Kokko 2009). Though mean-
while science can do much better regarding phenomena like earthquakes or thun-
derstorms, there remain questions which cannot be explained scientifically. For
example: Why is there something rather than nothing (Vaas 2006b)? Why is the
world the way it is (Vaas 2004)? What is the meaning of everything (if there
is one) (Fehige et al. 2000)? Believers think that transcendent entities might be
helpful in this respect. But more important for most, is the following aspect:

• Meaning and consolation: Religion promises the mastering or acceptance of con-
tingency (Lübbe 1986; Wuchterl 1989): helping, for instance, to cope with death,
illness, injustice, and “Weltangst.” Religion postulates meaning, order, orienta-
tion (as opposed to blind chance or fate) and, thus, relief and distraction, a pro-
tection from absurdity and an unpleasant reality (Vaas 1995; Schuster et al. 2001;
Sosis 2007).
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• Happiness and health: There are indications that religious contingency master-
ing, a kind of psychic placebo, and the social bonding in religious communities
often increase psychological and physical health, life-expectancy and happiness,
while decreasing depression, drug abuse, divorces, and suicide rates (Ellison
et al. 1989; Galanter 1989; Guthrie 1993; Koenig 2005; Koenig and Cohen
2002; Koenig et al. 2001; Koss-Chioino 2005; Levin and Koenig 2005; McGrath
2006; Strawbridge et al. 2001; Williams and Sternthal 2007; Wigger et al. 2008;
Zwingmann 2005). But rigid religiosity can also have negative effects like depres-
sion (Asser and Swan 1998; Buggle et al. 2000; Braam 1999; Chatters 2000;
Magyar-Russell and Pargament 2006; Moser 1976; Pargament et al. 2001; Petts
and Jolliff 2008; Sorenson 1995).

• Shaping of behavior: Rulers can gain, justify, and keep their power (note: more
powerful people have, statistically speaking, more children). Sometimes this even
transcends their death, and ancestor worship probably played a major role in
the origin of religions (Steadman and Palmer 2008). Moral rules can be more
easily justified and enforced if they come along with religion. People can be
motivated and manipulated – even as far as martyrdom (which, if there were
no group selection advantage, would appear to be a dysfunctional extreme) and
“holy wars” (which might be eerily advantageous as a result of the looting of
resources and rape (Lehmann and Feldman 2008)).

• Group stabilization: Intra-group conformism and inter-group demarcation
(Wilson 2002).

• Cooperation: Increase of reciprocal altruism, which is beneficial (for instance, in
food sharing, trade, hunting, warfare, defense, division of labor) as long as it is
not exploited by free riders (Alexander 1987; Ridley 1999). (Even celibacy could
be adaptive in some way, for instance due to inclusive fitness or group selection
(Vaas and Blume 2009)). Thus religion might be good for intra-group loyalty,
strengthening commitments between members, because public religious activ-
ities (for example, excessive prayer, food taboos, abstinence, pilgrimage, flag-
ellations, circumcision) serve as costly or hard-to-fake signals (Rappaport 1979;
Rappaport 1999; Irons 1991, 1996, 2001, 2008). They can help to avoid situations
like the “prisoners dilemma” (Sigmund 1995; Axelrod 2006; Le and Boyd 2007)
or the “tragedy of the commons” (Hardin 1968) by deterring free riders, making it
too expensive for them to fake the signals just to attain the group privileges. Pub-
lic display of costly signals increases trustfulness and reciprocal altruism by help-
ing to identify credible partners for cooperation (so do not costly, but otherwise
hard-to-fake signals: displays of emotions (Frank 2001; Bulbulia 2008)). Indeed
there are some empirical studies demonstrating this effect (Soler 2008; Sosis and
Ruffle 2003; Ruffle and Sosis 2007; Sosis et al. 2007; Vaas 2007b). Moreover,
it has been shown that religious groups are more stable and long-lasting than
secular ones, especially those that make great demands on their members, that
is insist on costly signals (Sosis and Bressler 2003). Also the widespread belief
in an omniscient, watching and punishing God or in still present ancestors rein-
forces reliability of partners via fear and remorse (Bateson et al. 2006; Johnson
2005; Johnson and Bering 2006; Steadman and Palmer 2008) (Table 3.2).

• Sexual selection: This is a special case of cooperation and another kind of selec-
tive factor in addition to natural selection. It is mainly driven by female choice



36 R. Vaas

Table 3.2 Controls for cooperation

Problems for cooperation Solution Ritual

1 Cheats, free riders Secular punishment Ostracism, court

2 Second order free riders,
lack of prosecution

Secular or supernatural
punishment

Ostracism, court, worship

3 (Secret) Unbelief Costly signals of commitment Sacrifice, initiation

4 Hypocrisy Hard-to-fake emotions
(autonomic displays of
commitment)

Ecstasy, fear

5 Self- delusion Internalized costs and benefits
of belief

Soul-searching,
confession

Note: Reciprocal altruism is advantageous, but in the long term only stable if it can be protected
against free riders. Religions might play an important role here, decreasing the probability of
higher-order defections (Schloss 2008; Vaas and Blume 2009).

(Kirkpatrick 1982; Alcock 2005). While natural selection is about survival, sex-
ual selection is directly about reproduction. In human evolution the importance of
paternal investment increased – together with the development of bigger brains,
higher intelligence, and an ever more complex culture – because of the “physi-
ological prematurity” (Adolf Portmann) of infants and the extended early child-
hood period (Miller 2000, 2007; Vaas 2002c). Therefore, it has been suggested
that women use religion for manipulation of males: food-sharing, decrease of
intra-sexual competition, and an increase of sexual fidelity (Sommer 2000). Also,
religiosity can be seen as a fitness indicator according to the handicap principle
(Zahavi and Zahavi 1997). Empirical data support the role of religiosity for sex-
ual selection (Irons 2001; Euler 2004; Pyysiäinen 2008; Slone 2008; Vaas and
Blume 2009): There are more believing women than men; religion is more often
practiced in public by men but more appreciated and experienced by women;
there are more women in religious communities than men, and women gravitate
more strongly toward religious groups that emphasize family values and faithful-
ness; furthermore, religious women have more children, often a religious spouse
and there is a lower probability of them being single mothers. Thus, from an evo-
lutionary and reproductive point of view there is some wisdom in the “Gretchen-
Frage,” as it appears in Goethe’s tragedy “Faust.” Margarete (Gretchen) asks
Faust:

“How is’t with thy religion, pray? / Thou art a dear, good-hearted man, / And yet, I think,
dost not incline that way?” – and Mephistopheles later comments: “The girls have much
desire to ascertain / If one is prim and good, as ancient rules compel: / If there he’s led, they
think, he’ll follow them as well.”

In conclusion, probably there are advantages of religiosity, especially for enforc-
ing cooperation between group members (reciprocal altruism) and mates. This is
compatible with the adaptation hypothesis. Whether it goes with a genetic basis for
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religiosity is an open question. And if there really are selective advantages, it would
be important to know whether it is a balanced selection (not too much and not too
little religiosity is best) or a directed one (the more religiosity the merrier).

3.5 Discussion

Arguments against religiosity as an adaptation (Kirkpatrick 2005, 2006) emphasize
that religiosity is not a coherent functional property, but a bundle of different prop-
erties with changing importance, some of them even being absent. And there are
no genes (discovered so far) that are specifically responsible for religiosity. There
are some indications that religious and spiritual preferences are inherited, but they
have a large variability; this can be seen as an argument against a direct adapta-
tion, because vital organs and functions like lungs and breathing cannot be based
on too much genetic variability. Of religiosity might be a consequence of (inher-
ited) authorianism. Furthermore, there are no specific and very constrained cognitive
domains and neural processes generating religiosity. Thus, it was argued that reli-
giosity must be a by-product of selected traits based on adaptive cognitive features
like folk physics, biology, psychology as well as altruism and sexuality (Boyer 1994,
2008; Atran 2002; Kirkpatrick 2005) or as a product of cultural evolution (Dawkins
1976; Boyd and Richerson 1985; Dawkins 1993). Compare the patellar reflex (knee-
jerk): It is ubiquitous, but not an evolutionary adaptation; for its neural circuits were
selected for other functions. One can also argue that religiosity does not so much
resemble the capability for language (which is widely taken as an evolutionary adap-
tation (Vaas 2001)), as the capability for writing (which is globally ubiquitous by
now, almost universal, has many advantages, might be expedient for reproductive
success, is based on quite specific cognitive and neural mechanisms for which some
genes are already identified – but writing is nevertheless a cultural product).

If religiosity is a by-product of other processes and capabilities, and thus no evo-
lutionary adaptation per se, it could be nonetheless indirectly adaptive. For example,
there might be inheritable side-effects that correlate with religiosity, but otherwise
have nothing to do with religiosity proper. If female choice prefers religious males
because of a higher fidelity probability, this might select certain (inherited) male
hormone concentrations or other physiological boundary conditions which in turn
determine escapade rates. (There are already some hints that pair-bonding and mar-
ital quality has a genetic basis where, for example, the gene for the vasopressin
receptor 1a seems to have an influence (Walum et al. 2008)). Religiosity could be
a kind of symbiont due to bio-cultural co-evolution. But it could even be dysfunc-
tional, a “virus of the mind” (Dawkins 1993), and nevertheless not eliminated by
evolution, because with it other very useful properties will be lost, too. For instance,
religiosity might exploit rules such as “obey authorities,” especially related ones
(like parents), and “believe, without question, whatever your grown-ups tell you”
(Dawkins 2006, p. 174). Or, religiosity once came along with useful world models,
especially (inborn) agency detection; Gods and spirits might be excess products of
folk psychological agency and teleology devices (“intentional stance”), and error
tolerance is useful (as are occasionally false alarms of smoke detectors) as long as
there is a cost/benefit balance (Nesse 2001). So
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religious behavior may be a misfiring, an unfortunate by-product of an underlying psy-
chological propensity which in other circumstances is, or once was, useful (Dawkins 2006,
p. 174).

If so, it is analogous to moths flying into candle flames because they are adapted
to navigate by celestial light compasses like the moon, whereas the recent arrival of
artificial light fatally deceives this adaptation. As long as such hypotheses are not
ruled out, the adaptationist perspective on religiosity keeps having hard times. From
a philosophy of science perspective, however, this is not a bad situation, because
adaptationist approaches are more predictive and, thus, easier to test than by-product
scenarios. So they deserve rigorous criticism to judge how well they hold their
ground.

Notwithstanding these briefly sketched problems, the hypothesis of religiosity-
as-an-adaptation is not falsified – there are, on the contrary, too much explanatory
suggestions, not too little (Table 3.3, see also Soeling and Voland 2002; Voland this
volume). And the hypothesis of religiosity-as-a-by-product also motivates the search
for biological foundations. Even if religiosity is not a direct adaptation, leading to
advantages for individuals or groups in the long term, this does not mean that evolu-
tionary studies are irrelevant for a better understanding of religious belief. For even
if it turns out to be a purely cultural phenomenon, there is still a need to explain
why religiosity is selectively “neutral” or disadvantageous (as a “memetic” para-
site) – that is, why religiosity has not already been eliminated by selection. On the
other hand, if religiosity is a by-product of adaptive traits, then one should identify
those traits and understand their evolutionary advantages. Furthermore, one should
explain to what extent religiosity is necessarily accompanied by adaptive traits, or
instead, why religious belief as a by-product has (still) not been jettisoned.

The difficulties partly come from the fact that the concept of adaptation in evolu-
tionary biology has still not been worked out precisely enough. Inheritance, selective
advantages, and functionality are widely accepted as criteria. Exaptation (functional

Table 3.3 Suggested adaptations of religiosity

Main characteristics of religiosity Possible evolutionary function

Transcendence Orientation/explanation, mate seeking

Myth Orientation/explanation

Morality Cooperation/altruism, mate seeking

Mysticism Health, contingency mastering

Rite Orientation, group cohesion, free rider avoidance
(handicap), mate seeking

Ultimate relatedness Group cohesion, free rider avoidance, mate seeking

Ultimate purpose Health, contingency mastering

Note: Different selective advantages might exist, but they are not mutually exclusive (Vaas and
Blume 2009).
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change) is controversial. If it is not accepted, however, feathers of birds could not be
considered as an adaptation for flying, because they developed from ratite dinosaurs,
allowing a better heat regulation. In general, most of the evolutionary achievements
are based upon a functional change of already existing traits. If religiosity – or its
components – are, or at least were, adaptive, too, then it originated as a by-product
of earlier traits and could possibly still be understood as a by-product, although
additional and new advantages came along with them. Therefore, the adaptation and
by-product hypotheses are not necessarily even mutually exclusive, nor are the by-
product and culture hypotheses. Because even if religiosity, like religion, is purely
cultural, without any evolutionary function or fitness, it nevertheless depends on
biological instantiations, that is neural and behavioral processes, which were ulti-
mately selected – so their (ab)use would be, in some sense, a by-product of their
adaptive fundamentals.

It is also possible – and perhaps the demographic data are an indication for this
(Vaas and Blume 2009) – that religiosity acquired some selective advantage only
within the last few centuries. The social environment changed dramatically; in ear-
lier times, secular or naturalistic worldviews were not widespread and, thus, were
not biologically relevant distinctive features. In any case one should explain how
religious convictions and practices differ from secular ones. For it is not just a dif-
ference in content whether one believes in Mickey Mouse or Moses, or espouses
Marxism or Monotheism, respectively (Atran and Norenzayan 2004).

3.6 (The Need for) Philosophical Reflections

One must not confuse the question “Why do men believe in God?” with “Does
God exist?” The former can be a subject of natural science; and evolutionary psy-
chology is one approach to answer it. The latter cannot; it is beyond the scope of
science, which cannot decide experimentally, for instance, whether (a non-physical)
God is a figment of the imagination or whether God gave us the ability to sense
His presence. Religion and religiosity are, in the first place, an issue of subjec-
tive “Fürwahrhalten” (holding something to be true), and not of psychology, neuro-
science, genetics, or evolutionary biology. The context of religious interpretations
is within the “Lebenswelt” (lifeworld). However, even if some religious and theo-
logical statements about the supernatural are not testable in principle, the question
about religious truth is not a priori irrational or obsolete. But it requires the methods,
argumentative standards, and knowledge of philosophy (anthropology, philosophy
of science, epistemology, ontology). And here it would be ignorant or naive not to
include the knowledge of evolutionary psychology and neurotheology. Thus, empir-
ical results are philosophically relevant.

3.6.1 Ambivalent Implications

The hypothesis of religiosity as a widespread adaptation, selected by evolution,
is important not only within a scientific context, but also for anthropological and
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philosophical issues. The implications for humanity as a whole are barely foresee-
able. Like the whole of evolutionary theory, this hypothesis might be an annoyance,
a provocation, or an abasement for religious people. Alternatively, and in contrast, it
might strengthen hopes about being part of a “great plan.” Therefore, evolutionary
studies are quite ambivalent for believers. An adaptive value of religiosity might be
a threat for faith or a confirmation of the belief that everything obeys a meaningful,
transcendent, designed purpose or an inherent teleological force; or it might make
believers feel embedded within this “great chain of being.” For proponents of
naturalism the evolutionary prospects are ambiguous, too: On the one hand beliefs,
taken as illusions, might have mundane advantages (therefore, enlightenment and
criticism of religion reach their limits quickly) – on the other hand, the ubiquity of
religions (not only as an opium of or for the people) might become comprehensible
at last and the gross irrationalism could be explained. So atheists and agnostics
may take the religiosity-as-adaptation hypothesis as an argument for their view
that religion is just an illusion – but perhaps a reproductively useful and, thus,
pertinacious one.

In conclusion, it appears already that the adaptation hypothesis, though still far
from being accepted, makes an impact way beyond biology; it has philosophical
relevance and implications. And because philosophy is always a kind of “thinking
ahead” it should start to fathom the implications of scientific insights and specula-
tion early on and criticize their false conclusions and (pseudoscientific) misuse.

Of course, there is no direct incompatibility between science and religion if
the latter respects the insights of the former. There were some eminent biologists
indeed, like Alfred Wallace and Theodosius Dobzhansky, who stuck to their reli-
gious beliefs. And it is always possible to embed the results of empirical research,
like evolutionary studies, into a sophisticated or weird metaphysical framework or to
found the latter on them – but this is beyond the scope of natural science, thus philo-
sophical justifications are necessary (Vaas 2004). And the burden of proof lies with
those who stipulate richer or more complex ontologies, especially when it comes
to transcendent entities like those in religious faith. (Of course, religious believers
need and often do not argue for their convictions, but then they refuse a rational
philosophical discussion.)

3.6.2 Three Sources of Faith and Their Criticisms

One can argue (Vaas 2005a) that there are only three main sources of faith:

1. Social imprinting: The influences especially of family members, the group(s)
one lives with, and the lifeworld in general.

2. Personal experience: Quite diverse influences like spiritual or mystical states of
consciousness, revelations, studies of holy scriptures, or aesthetical experiences
of art and nature (for example, as creation).

3. Rational analysis: The hermeneutical studies of (mostly written) sources and
philosophical arguments, most rigidly the “proofs” or arguments for God’s exis-
tence.
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So the question is: How reliable and objectifiable are those sources?
And the answer is: Not very!

Personal experience and rational analysis are based on interpretations. All inter-
pretations are embedded in a historical–cultural context and contain elements of
social imprinting. Sources of religious faith are, like every source of belief and
knowledge, fallible and limited, not immune to errors, not complete, and not ulti-
mately justifiable. Experience and reasoning are essential for the formation of reli-
gious convictions. Social imprinting by itself does not guarantee the truth of reli-
gious statements, because tradition depends on sources of religious faith. Rational
analysis is based on premises and assumptions. They are coming from subjective
experiences or postulates and from the cultural context. Even the – logically usu-
ally perfect – “proofs” for God’s existence are based on assumptions which are
very problematic; that is why they are all controversial and not generally accepted
(in contrast to most mathematical proofs). Personal experiences are not to be criti-
cized as such, but their interpretations are. And this is where the controversy begins,
because here the question of truth comes in again.

Biological studies of religiosity cannot straightforwardly refute the three sources
of faith. But many of these studies do help us to understand how and why
social imprinting works; they demystify unusual personal experiences (for example,
explaining them as a neurophysiological lapse), supporting naturalistic interpreta-
tions; and they weaken rational arguments for believing in transcendent entities,
because combined with philosophical reasoning, they offer exciting alternatives.

Neuroscience cannot prove whether the human brain is a creation of God or vice
versa, so philosophical arguments are needed too (Vaas 2005a; Vaas and Blume
2009). Naturalism does not support the former view. Brain imaging techniques
show no snapshot of nirvana, and it is not likely that there is an inbuilt hotline
to heaven within the temporal or frontal lobes, a transmitter to God. Conversely,
religious experiences from temporal lobe epilepsies or artificial stimulations, which
were interpreted as supernatural influences by helpless victims or socially imprinted
believers, are probably just a chimera. Speaking of a God module inside the brain,
which might be deficient in atheists or could be cut out by a “Godectomy,” is funny,
but misleading. However, future stimulation techniques might create iGods – a
kind of postmodern origin of fantasized super beings by means of cultural selection
(Vaas 2008).

Many powerful philosophical arguments provide strong support for the claim
that there is no God beyond our imagination (Dahl 2005; Everitt 2004; Flynn 2007;
Grayling 2007; Hoerster 2005; Le Poidevin 1996; Mackie 1982; Martin 1990,
2007; Onfray 2005; Vaas 1999b). This should hardly surprise anyone who is not
ideologically blindfolded, because – as Richard Dawkins once remarked – we
“are all atheists about most of the gods that humanity has ever believed in. Some
of us just go one god further” (Dawkins 2003, p. 150). But despite centuries of
critical discussions and scientific progress, faith and religious convictions are still
widespread. This pertinacity – probably a result of wishful thinking, shirking in
the face of blank absurdity, or strong imprinting during childhood – indicate that
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there are other forces than enlightenment, reason and skepticism at work. Nature is
stronger than insight, and

the human brain is, in large part, a machine for winning arguments, a machine for convinc-
ing others that its owner is in the right – and thus a machine for convincing its owner of
the same thing. The brain is like a good lawyer: given any set of interests to defend, it sets
about convincing the world of their moral and logical worth, regardless of whether they in
fact have any of either. Like a lawyer, the human brain wants victory, not truth; and, like a
lawyer, it is sometimes more admirable for skill than for virtue (Wright 1994, p. 280).

3.6.3 “Useful” Means Neither “True” Nor “Good”

Although the truth of religious faith cannot be demonstrated (or even need not and
must not be demonstrated, as many believers claim, for otherwise it would not
be existential belief anymore), it is often said that religiosity and religion are at
least useful. This might be true for gaining power, wealth or consolation and in the
restricted context of biological evolution if religiosity enhances reproductive fitness.
Thus religious belief and behavior seems to be a profitable illusion like the assump-
tion of a strong (libertarian) kind of free will (Vaas 2002b). But, of course, it would
be a logical and naturalistic fallacy to infer truth or moral values from this. Useful-
ness is not equal to truth nor is it an ethical accolade! (Besides, exponential human
reproduction might, in the not too distant future, even destroy the biosphere due to
overpopulation and its many devastating effects.)

So it might not be surprising that religions are widespread, because

1. for many people, especially the desperate, religion is a source of hope or relief –
a drowning man will clutch at a straw (even if it is just a self-delusion or the
manipulating promise of others) – religious doctrines can motivate believers to
persevere and sometimes even to change power relationships,

2. religions strengthen social support and propagate rapidly with the reproduction
of their adherents, who often indoctrinate their offspring in early childhood, and

3. religions, if sufficiently well established, are used and enforced by the potentates,
not only among their followers, but also outward (proselytization).

These three factors interact and depend crucially on social and ecological bound-
ary conditions. From this perspective, though it is a very crude sketch, one can
understand why religions are so common: It is due to a kind of quasi-Darwinistic
self-organization – including meme competition – and independent of whether or
not religiosity is an adaptation.

It is often said, “If God does not exist, everything is permitted” (with Fyodor
Dostoevsky – though he did not write it that way, it is just a paraphrase of the fic-
tional Ivan Karamazov’s attitude (Cortesi 2000)), meaning that morality requires
religion as a source or justification of moral values. This is clearly not the case,
however (Alexander 1987; Ridley 1999; Gazzaniga 2005; Hauser 2006; Voland
2007; Vaas 2008); moreover, religious persons do not behave ethically better than
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non-believers, as many studies have shown (Vaas and Blume 2009). And even if
religion was useful or advantageous in the past, it might be harmful and detrimental
nowadays or in the future. The main problem is that ideological dogmas – and there
are not only religious ones! –, claiming to own absolute, infallible truths, can and
often did motivate people to dehumanize and debase others. As Steven Weinberg
once wrote (Weinberg 2001, p. 174),

with or without religion, good people would tend to behave well and bad people would do
evil things, but the peculiar contribution of religion throughout history has been to allow
good people do evil things.
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Chapter 4
How Some Major Components of Religion
Could Have Evolved by Natural Selection?

Jay R. Feierman

Abstract Religion is a broad concept that is difficult to define, as each definition
has exceptions. As a result, it is difficult to ask how religion as a whole could have
evolved by natural selection. An alternative is to divide religion into its components
– behavior, beliefs, values, moods, and feelings. One can then ask the same question
of these components individually. However, there are problems. These components
of religion are composed of forms and functions but only forms which have structure
can be passed across generations in DNA and evolve directly by natural selection.
Therefore, in order for a component of religion to evolve by natural selection it has
to contain structural design features. The chapter therefore searches for structural
design features in the various components of religion. As will be seen, this is easier
to do for some components of religion than for others. However, in the end all the
components of religion are accounted for. The chapter also addresses the level of
selection from the individual to the group where natural selection could be acting.
Finally, the chapter presents evidence for the counter-intuitive proposition that belief
in God may have been what created many parts of the human mind– “gifts” as some
would say.

4.1 Introduction

The term “evolve” derives from the Latin evolvere, which means to unroll. When
applied to biology it means to develop or arise primarily by the evolutionary process
of natural selection. However, random processes, such as genetic drift due to pop-
ulation migration, can also play a minor role in non-adaptive evolutionary changes
in the frequency of structures in populations over time. There is evidence that mem-
bership in a religious group and having religious faith increases one’s chance of bio-
logical survival and reproductive success (Reynolds and Tanner 1983). This chapter
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is concerned with how some major components of religion could have evolved by
natural selection in order to do this. For religion to have evolved by natural selection
at least some of its major components would have to be or have been what are called
adaptations. Otherwise, religion would have to have come into being as an indirect
by-product of natural selection or not related to natural selection at all. The major
components of religion are religious behaviors, beliefs, values, moods, and feelings.
The chapter will begin by defining a few important bio-behavioral terms. It will then
address methodology and then search these major components of religion for that
which would be necessary for these components to have evolved through natural
selection. Lastly, the chapter will consider whether these components could have
evolved at the individual or group level by natural selection.

The question of whether or not religion in general or the components of religion
in particular evolved by natural selection is related to the even more important ques-
tion of whether or not human beings evolved at all. If the religious minded reader can
accept the scientific evidence that human beings evolved from non-human primate
ancestors (Dowd 2007), it should not be difficult to at least consider if some of the
major components of religion also could have evolved by natural selection. Other
than inter-individual submissive behavior, social reciprocity, and some precursors of
morality, non-human primate species do not have other elements of human religion
in their behavioral repertoires (de Waal 1996). Therefore, religion came into being
somewhere in-between our primate ancestors and modern humans.

The inquiry will start by asking the general question, “Are any of the major
components of religion (behaviors, beliefs, values, moods, and feelings) adapta-
tions”? An adaptation is a structural design feature, which when possessed, confers
a reproductive advantage (also known as “fitness” or survivalvalue) to its bearer
in a specific environment. A structural design feature is that which has static or
moving architectural mass by which it can be defined. According to evolutionary
theory, individuals in a population who have adaptive, structural design features
will have relatively more reproductive success. As a result, they will become over-
represented in a population. There are two types of adaptations: phylogenetic and
cultural (Eibl-Eibesfeldt 1979). Phylogenetic comes from phylogeny, which means
evolutionary history. A phylogenetic adaptation is an intra-individual, structural
design feature which is passed across generations through DNA (genes) and which
confers increased reproductive success upon its bearer in a specific environment.

Structural design features can also be acquired as well as be passed across (and
within) generations through social, observational/imitation learning, hereafter just
called social learning. Culture can be thought of as those structural design features
which have been passed across (and within) generations by social learning. Some
but not all of the structural design features that can be passed across (and within)
generations by social learning are cultural adaptations (Boyd and Richerson 1985).
A cultural adaptation is an intra- or extra-individual, animate or inanimate, struc-
tural design feature which when possessed, confers increased reproductive success
upon its bearer (i.e., a specific individual) in a specific environment. The structural
design features which are cultural adaptations also exhibit variation whether they are
intra-individual (i.e., a learned behavior) or extra-individual (i.e., a useful material
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object). The structures which are cultural adaptations are neither pan-cultural nor
universal. They are often found in one social group and not in another.

It is important to emphasize that only that which is structural and has form can
be a phylogenetic or a cultural adaptation. What about characteristics which are
only definable by their function? The term adaptiveness means a structurally or
functionally defined characteristic, which when possessed and if associated with
increased reproductive successin its bearer, allows the non-movement, structural
design features which are its proximate causes, if predictably associated with the
characteristic, to be the “objects of natural selection” and be treated as phylogenetic
adaptations.

Although there are many definitions of religion, when the word is used in this
chapter it means a set of behaviors with an accompanying set of beliefs, values,
moods, and feelings, which exist within a loosely defined breeding population.
The behaviors, beliefs, values, moods, and feelings have to relate to a supernatural
power, agent or deity, hereafter simply referred to as “God.” In addition to exaltation
and glorification of God, religion has to also include at least some submissive-like
deference to God; in return, favors in life and sometimes after death are expected.
Such favors from God require one to follow prescribed and avoid proscribed behav-
iors set forth either in the religion’s oral traditions or codified in written narratives,
canons, and salvation theologies.

A required characteristic of God in this chapter is the supernatural power to
answer petitioning prayer and grant favors. The capacity for divine intervention is
one of the most universal attributes of God across religions (Hinnells 1997). This
includes the granting of mercy, including mercy from divine punishment from Gods
which or who are conceptualized as angry and punishing.

4.2 The Evolutionary Process of Natural Selection

This chapter is about how structural design features in some major component of
religion could have evolved by the Darwinian process of natural selection, which is
the mechanism of adaptive change in living structures elucidated by Charles Darwin
in 1859. Natural selection allows for a scientific understanding of the origin, diver-
sity, and radiation of life (Darwin 1859). Briefly, in evolution by natural selection
there is variation in the structural design features possessed by living forms, whether
the structural design features are acquired by the individual through genes (DNA) or
by social learning. In more modern times, within what is called the modern synthesis
(Dobzhansky 1970), it is known that some of the variation in intra-individual struc-
tural design features is caused by random genetic mutation, linkage, crossing over,
etc. There is also variation in the structural design features passed across generations
by social learning. In certain environments individuals possessing certain varia-
tions of structural design features survive better and have more reproductive success
than individuals who possess alternative structural variations. This difference in sur-
vival is called survival of the fittest. The more fit individuals will therefore become
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over-represented in succeeding generations. The structural design features which
contributed to this success are called adaptations, either phylogenetic or cultural,
depending upon how the information for creating them is passed across generations.

4.3 Methodology

This section addresses what to study and how to study it.

4.3.1 What to Study?

As previously mentioned, religion is a complex phenomenon that is difficult to
understand how it could have evolved in its entirety. It is easier to divide religion into
its major components and then make separate searches for the presence of structural
design features within each of these components. Appreciate that when religion is
divided into its major components – behavior, beliefs, values, moods, and feelings –
that beliefs, values, moods, and feelings become the proximate, contributing causes
of the religious behavior.

First, a discussion of behavior in more detail is warranted. In this chapter behav-
ior means “the movement of individuals” (Martin and Bateson 1986). Anatomical
parts of the individuals which move through space and time are structures. However,
once the anatomical structures start moving, they become a fleeting state, which is
an emergent, design feature which has to be considered separately from the struc-
tures whose movement is the behavior. As has been developed in detail in a recent
publication (Feierman 2006), behavior can be defined on the basis of its structure
and function or only its function. However, for convenience many behaviors which
are structurally definable or describable are often referred to by their function.

Type I (Human) Behavior is definable by structure and function in a natural
environment and is species-universal in form. It is seen in all animals with back-
bones (vertebrates). Although there are two types of Type I behaviors, reflexes and
coordinated motor patterns, this chapter will only be concerned with coordinated
motor patterns. They are in-between reflexes and more flexible human behaviors.
The threshold for release of coordinated motor patterns but not reflexes is mood
dependent. Examples of Type I behavior include the human smile, coy behavior,
and submissive behavior. These behaviors can only be modified in timing, orienta-
tion, and function but not in form through learning. Type I behaviors are inherited
across both species and generations in same way as static anatomical structures.
Because they are structurally defined they can act as natural selection proxies for
the specific genes which determine and coordinate them. Their function can change
through both ontogeny (development) and phylogeny (evolutionary history) (Lorenz
1981).

Type II (Human) Behavior is describable by structure and definable by function
in a natural environment and not species-universal in form. Its threshold for release
is more independent of mood than Type I behavior. It includes all behavior modified
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in form by any type of learning. Other examples are all behaviors transmitted across
generations by social learning, behaviors which are strategically motivated tactics,
and many behaviors which are the products of reasoning, creativity, and higher intel-
ligence. Also included are the behaviors in humans by which symbolic language is
actualized, either by vocalization or by writing. Type II behavior has been observed
in relatively few taxonomic groups, such as primates, some sea mammals, and some
birds. It can be seen in one local population and not in another. It often requires
a culturally acquired component to be actualized. Because it is only definable by
function, it is not a structural design feature that could be a phylogenetic or cultural
adaptation. It can, however, have adaptiveness. Because it is functionally defined
behavior there are not specific genes which are dedicated to directly causing or
coordinating it. Rather, the phylogenetic adaptations within the brain which are pre-
dictably associated with and secondarily cause it, such as neural networks associated
with motivation, can be “objects of natural selection.” As such, Type II behavior can
act as a natural selection proxy for motivational, brain neural networks one or more
steps removed from specific, behavior-related or coordinating genes (DNA). For this
reason Type II behaviors are more “flexible.”

4.3.2 How to Study it?

In this chapter the methodological approach to understanding how some of the major
components of religion could have evolved deviates somewhat from the standard
methods used in Human Ethology (Eibl-Eibesfeldt 1989). All ethological inquiry
starts with behavior per se. It then asks four questions which were developed by
Nobel Laureate Niko Tinbergen, one of Ethology’s founders: (1) what is the behav-
ior’s phylogeny (evolutionary history)? (2) what is its ontogeny (development)? (3)
what are its (proximate) causes? and (4) is the behavior an adaptation or does it
have adaptiveness (Tinbergen 1951)? Rather than starting with religious behavior
and then asking these four standard questions (Feierman 2009), this chapter is orga-
nized differently because it is asking different questions. This chapter systemati-
cally explores how the major components of religion – behavior, beliefs, values,
moods, and feelings – could have evolved. To have evolved directly by natural selec-
tion, these major components of religion would have to contain structural design
features. As the various components of religion are considered in the chapter, it
will be seen that some do (Type I behavior, religious beliefs, and religious values)
and some do not (Type II behavior, religious moods, and religious feelings). The
implications of these differences for religion’s evolution by natural selection will be
discussed.

4.3.3 Why Study Structural Design Features?

The concept of “structural design feature” does not appear in the classical anthropo-
logical literature on comparative religion (Lessa and Vogt 1979) or in the modern,
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cognitive anthropological literature on the religious mind (Atran 2002). However,
from a bio-behavioral perspective if there are structural design features within the
major components of religion, they and only they could be the “objects of natural
selection” to pass across generations through genes as phylogenetic adaptations or
through social learning as cultural adaptations.

Having covered what to study, how to study it, and why study structural design
features, the next four sections of the chapter will explore if there are structural
design features embedded in Type I and Type II religious behaviors, religious
beliefs, religious values, and religious moods and feelings.

4.4 Are There Structural Design Features Embedded in Type I
and Type II Religious Behavior?

4.4.1 Type I Religious Behavior

The definition of religion in Sect. 4.1 requires that at least some submissive-like def-
erence has to be shown to God. The author believes that this deference-like behavior
is seen most clearly in the non-vocal aspect of petitioning prayer. It is a local varia-
tion of make-oneself-lower-or-smaller-or more-vulnerable behavior, which derives
from Type I behaviors which have historically been associated with submission.
Based on the non-human animal literature, fear is the mood which reduces the
threshold (thereby increasing the physiological impetus) for execution for these
submissive-like behaviors to be expressed (Misslin 2003). One of the environmen-
tal stimuli which release submissive-like behavior in virtually all ground dwelling
vertebrates is imminent or actual punishment or deliberately inflicted pain from
an overwhelming and more powerful, angry member of one’s own species where
escape is not possible. Submissive-like behaviors are seen in the context of ritual-
ized agonistic behavior where they have also been linked to depression and anxi-
ety/fear in humans (Price and Sloman 1987). In virtually all societies if one sees
someone engaged in some variation of the make-oneself-lower-or-smaller-or-more-
vulnerable behavior and this behavior is not being oriented toward a more dominant
living individual in close proximity, one is almost certainly observing the non-vocal
aspects of petitioning prayer to God.

There is an old dictum in Ethology that coordinated motor patterns (i.e.,
Type I behaviors) in non-human vertebrates are not structurally modifiable in form
by individual learning (Brigandt 2005). However, they change through maturation
and can be modified in timing, orientation, and function through learning. How is
it then that the various major religions of the world – Judaism, Christianity, Islam,
Hinduism, and Buddhism– employ locally different, recognizable variations in form
of the make-oneself-lower-or-smaller-or-more vulnerable behaviors used in the non-
vocal aspect of petitioning prayer?

In the lower vertebrates – fish, amphibians, and reptiles – imminent or actual pun-
ishment or deliberately inflicted pain from a larger and stronger member of the same
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species leads to very predictable behavior that has little variability. As one moves up
the phylogenetic scale of the vertebrates one sees more variation in a single species
in how submissive deference is shown. For example, in the domestic dog there are
a number of different, aggression-deescalating, coordinated movements used to dis-
play submission. First, just the tail gets lowered. Next there is sitting, then sitting
with the head lowered, then lying down with the head up, then lying down with the
head on the ground, and finally turning on the back often with accompanying high
pitched, puppy-like yelps.

Humans also exhibit many different behaviors as well as auditory emissions
which are used as gradations of submission. The first indication is often the vol-
ume of one’s voice diminishing. One responds to but does not initiate vocalization.
One has less eye contact. One tilts the head. The shoulders get squeezed inward.
A facial affect of fear appears. The empty, weaponless hands come together in front
of the body. One drops to the knees. The empty hands extend over the head. The
torso and previously canted head tilt even more to one side making one even smaller
and off balance. High-pitched vocalizations are emitted. Therefore, based on all of
the above, the Type I behaviors that are used in the non-vocal aspect of petitioning
prayer contain structural design features which could be phylogenetic adaptations.

4.4.2 Type II Religious Behavior

Specific examples of Type II religious behavior are the religious rituals: the behav-
iors which produce the vocal aspect of petitioning prayer, recitation or reading of
sacred narratives in the local language, taking communion, sprinkling holy water,
baptism of infants, singing hymns, circumcision, marriage and funeral rituals, rain
dances, animal sacrifices, exorcisms, etc.

These behaviors are often initiated “appetitively” when a desired religious goal
or resource is blocked or thwarted by a species-novel obstacle and where the specific
instructions for getting around the obstacle are not contained within human DNA.
Searching for “releasing stimuli” has been known as appetitive behavior in Ethology
for almost a century (Lorenz 1981, p. 67). In reference to religion the desired goal
or resource (in this case the “releasing stimulus”) is the fear-reducing favor (benef-
icence) from God. A human’s direct access to God to petition for favors is blocked
or thwarted by the species-novel barrier of either invisibility (e.g., the monotheistic
Heavenly God of the Abrahamic faiths) or even when visible the lack of immediate
responsiveness to being petitioned (e.g., a sacred rock, mountain, statue of a saint, or
an idol). Therefore, humans engage in a variety of Type II religious behaviors which
are directed toward this end. Most religious rituals are composed of Type II religious
behaviors which are solicitation displays directed toward the consummatory act of
communion with and receiving fear-reducing beneficence from God. Because Type
II religious behaviors are functionally rather than structurally defined and therefore
do not contain predictable structural design features, they cannot be phylogenetic
or cultural adaptations and cannot be the “objects of natural selection.” As a result,
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to understand at least in part how Type II religious behaviors could have evolved,
one has to look at their non-movement, proximate, motivational causes, which are
religious beliefs, values, moods, and feelings.

4.5 Are There Structural Design Features Embedded
in Religious Beliefs?

Religious beliefs are units of information (that which causes thermodynamic
changes of structure/mass-energy) which are necessary to make decisions (Loewen-
stein 1988). The electrical–chemical structures in the brain which change upon con-
tact with religious beliefs could be phylogenetic adaptations. For the same reason
that “package tours” of a new country are more decision free and energy efficient
than independent travel, there may be a small thermodynamic-efficiency advantage
to the brain and body in having decision rules (religious beliefs) which have pre-
dictably biased certain categories of behavior. However, such a gain in the brain and
body’s energy efficiency is easily offset by the high energy costs of religious rituals.
Nevertheless, because information is transformational–physical (structure/mass–
energy), and because specific religious beliefs, such as “I believe Jesus is the Son
of God,” are semantically coded units of information which are passed across gen-
erations by social learning rather than by DNA, (the semantic content of) religious
beliefs contain structural design features which could be cultural adaptations. What
about phylogenetic adaptations? The capacity to believe in God in general (rather
than a specific God in particular) could be a phylogenetic adaptation. Genetics
account for some of the variance in religiosity (Koenig and Bouchard 2006). Belief
in a specific God could be acquired by a mechanism similar to how a specific
language is acquired (Chomsky 1998). The innate structure/grammar could be/is
present but it requires a culturally acquired component (e.g., exposure to Christian-
ity or Islam) to be actualized.

Appreciate that religious beliefs, as structural design features, can be non-
movement, motivational, proximate causes of Type II religious behaviors. It is there-
fore the religious belief, rather than the functionally defined behavior for which the
religious belief is a contributing cause, that is the structural design feature which
is under natural selection pressure. If individuals who engage in certain Type II
religious behaviors (e.g., a religious ritual) are at a reproductive advantage, natu-
ral selection would “act” on the phylogenetic adaptations in the brain which have
been modified through contact with the belief and which generate the motivation
for biasing the behavior in a predictable way. Natural selection would also “act”
on the cultural adaptation, which is the social-learning-acquired specific, semantic
information content of the belief itself. Through this process the type II religious
behavior, although not an adaptation, would be said to have adaptiveness. As a
result of natural selection “acting” on the belief itself, certain fundamental religious
beliefs, such as “I believe Jesus is the Son of God,” especially when acquired prior to
puberty, have an almost imprinted-like resistance to being altered after puberty that
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is similar in some way to the influence of one’s native tongue on any subsequently
learned language after puberty. Such fundamental beliefs create many well worn
and familiar paths through much of life’s landscape upon which current behavior
often prefers to travel.

4.6 Are There Structural Design Features Embedded
in Religious Values?

Values can be conceptualized as the hierarchical rank order given to specific beliefs.
The hierarchy is called a value system. A belief’s rank order in a value system deter-
mines the relative influence the belief will have in biasing behavior (movement)
in a predictable way, especially during periods of motivational conflict. The rela-
tive hierarchical rank order of specific beliefs (which are structural design features)
within religious value systems often derives from the religion’s oral or written sacred
narratives.

Religions are breeding population. For individuals within the breeding popu-
lation to function harmoniously there needs to be agreed-upon beliefs concerning
fair reciprocity which can govern in-group social interaction (Axelrod 1984). Such
beliefs are often given the highest rank order in a religious value system, as in the
so called “Golden Rule” in the Christian Bible (Matthew 7:12 and Luke 6:31). Sim-
ilar beliefs about fair reciprocity are found in the sacred narratives and writings of
almost all other religions (Hinnells 1997). There is evidence that the highest rank
order of “Do unto others as you would have others do unto you,” which forms the
basis of fair reciprocity, derives from a phylogenetically acquired belief. One finds
rudiments of this belief (not coded semantically in symbolic human language) in
our non-human primate ancestors (de Waal 1996).

People who pray together tend to lay together, as individuals marry other indi-
viduals of the same religion more than by chance alone. Common religious values
facilitate this process. Someone who belongs to a religion which “puts a lot of value”
on a certain belief can be predicted to engage in certain Type II religious behaviors
which facilitates a sense of in-group belonging. Many religious values therefore are
passed across (and within) generations by social learning. Based on all of the above,
religious values contain structural design features which could be either phyloge-
netic or cultural adaptations.

Because beliefs are structures, how the beliefs are hierarchically arranged in a
value system is itself a structure. Religious values (the hierarchical rank order of
beliefs) are also subject to natural selection when specific (functionally defined)
Type II behaviors which have adaptiveness occur. Natural selection could “act”
on both the structural framework (value system) within which religious beliefs are
hierarchically arranged (phylogenetic adaptation) as well as on the social-learning-
acquired semantic content of the belief itself (cultural adaptation). The content of a
belief, if it predictably biases behavior in a way that leads to an increase in repro-
ductive success, can as a cultural adaptation, lead to selection for the phylogenetic
adaptations in the brain which acquire, hold, and actualize beliefs in general. It can
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also lead to selection for the phylogenetic adaptations in the brain that create value
systems in general. The implications of this for religion’s evolution by natural selec-
tion as well as the evolution of what has been called “many parts of the mind” are
discussed in Sect. 4.10.

4.7 Are There Structural Design Features Embedded
in Religious Moods and Feelings?

4.7.1 Moods in General

Because mood is a specific internal readiness to act it cannot be observed directly.
Rather, mood in humans is inferred by observing specific intentional behavior
(e.g., praying), specific expressive behavior, non-verbal body language (Scherer and
Ekman 1982), such as a smile (Ekman and Friesen 1975), and the self-report as
to how one is feeling. As functions, moods are the result or outcome of one set
of structures (e.g., pre-synaptic neurons) interacting with another set of structures
(e.g., post-synaptic neurons) in space and over time. The interactions must lower
the threshold of post-synaptic neurons to fire, thereby creating the specific internal
“readiness” to act. The neural tissues which generate specific moods must then send
an electro-chemical signal to other areas in the brainwhich lower their thresholds
for firing. There also are reciprocal inhibitory functions associated with moods as
well, such as between fear and anger.

4.7.2 Feelings in General

If feelings are a self-perception of mood, this puts feelings into the realm of sub-
jectivity, which is usually thought to be out of the reach of empirical science. To
get around this problem, self-perception needs to become (epistemically) (MacLean
1990) objectified by re-conceptualizing it to mean that the part of the brain which is
the reference point for self is perceptive and consciously aware of what is occurring
in another part of the brain. If the part of the brain which is the reference point for
self can be perceptive of information coming in from the sense organs, it is reason-
able that the same part of the brain could be perceptive of information coming in
from those parts of the brain which generate different moods. For example, some-
one could be aware (i.e., have feelings) of his or her mood to want (i.e., have an
internal readiness) to pray.

4.7.3 Moods, Feelings, and Proximate Causality of Behavior

Since moods are functions, they cannot directly cause behavior. For example, an
angry mood per se does not directly cause behavior. The neural tissues whose
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function is the production of an angry mood would be the contributing, proximate-
causes of the behavior. Human feelings can also not cause behavior (movement)
directly, as feelings are only a subjective self-perception of moods. Yet, it is known
subjectively through introspection that an awareness of one’s sometimes fleeting
feelings can at times influence and be a contributing cause of some of one’s behav-
ior. How do feelings do this and how can this be conceptualized without reverting to
Cartesian dualism? The information self-perceived as a subjective feeling must be
epistemically transduced into information which can then, for example, be used to
formulate strategy and behavioral tactics. A transducer converts a signal from one
form to another. This transduction process may be similar to the ethological concept
of the Innate Releasing Mechanism (IRM) with which a specific sensory releasing
stimulus is transformed into a specific coordinated motor pattern (Lorenz 1981). In
this case there would be an Innate Transducing Mechanism (ITM) by which infor-
mation known perceptually as a feeling gets converted into a form that can influence
behavior in a causal way.

4.7.4 Moods, Feelings, and Phylogenetic and Cultural Adaptations

Since only structural design features can be phylogenetic or cultural adaptations,
neither religious moods nor religious feelings contain structural design features
which could be phylogenetic or cultural adaptations. Therefore, neither can be the
direct, “objects of natural selection” through which religion could have evolved.

Having shown that some major components of religion (Type I behavior, beliefs,
and values) contains structural design features which could be phylogenetic and
cultural adaptations and that Type II religious behavior as well as religious moods
and feelings could have adaptiveness, the next question is at what level (individualor
group) natural selectionwould be “acting.”

4.8 Evolution of Religion at the Level of the Individual

4.8.1 Through Phylogenetic or Cultural Adaptations

In this scenario individuals within a breeding population who exhibit more Type
I religious behaviors (e.g., non-vocal aspect of petitioning prayer) and who have
more religious beliefs and values and who are more in touch with their religious
feelings would be at a reproductive advantage over other individuals within their in-
group with less of these characteristics. These characteristics would also include the
ability (through transduction) of religious feelings to influence and be contributing
causes of Type I and II behaviors through the positive emotions of spirituality – awe,
love (attachment), trust (faith), compassion, gratitude, forgiveness, joy, and hope
(Vaillant 2008). This could occur through natural or inter-sexual selection (Fisher
1930).
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4.8.2 Through By-Products of Phylogenetic or Cultural
Adaptations

An argument has been made that components of religion evolved as by-products
of numerous phylogenetic and cultural adaptations whose functions did not relate
directly to religion (Pinker 2006). One specific argument relates to the attachment
system (Kirkpatrick 2004). Another relates to our evolved ability to reason and to
generate personal rational choices in “the religious marketplace” (Young 1997).
This chapter did not address other than in passing the indirect mechanism by which
the major components of religion could have evolved, as the emphasis in the chapter
was on the evidence by which the major components of religion could have evolved
directly by natural selection.

4.9 Evolution of Religion at the Level of the Social In-Group

An argument also has been made that religion could have evolved because it would
have conferred benefits at the group level (Wilson 2002). These benefits range from
mutual trust to better in-group reciprocation, cooperation, and inter-sexual selec-
tion for potentially adaptive, phenotypic traits, such as intelligence (MacDonald
1994). The argument is that in-group breeding populations which have more trust,
reciprocation, and cooperation would be more competitive with groups who have
less of these characteristics. For group selectionto have a major effect on evolution
the variance in extinction rates (calculated from birth and death rates) across dif-
ferent groups would have to be greater than the variance in extinction rates across
different individuals within the groups. If that condition were not met, group selec-
tion would just be a minor contributing cause of evolutionary change under what is
called multi-level selection. This is the most likely scenario (Wilson 2002).

Breeding in-groups, such as specific religions, also have to have what are called
in-group markers by which individuals within the in-group can recognize one
another. The best in-group markers are structural physical characteristics such as
skin tone, facial features, and permanent, society-wide bodily mutilations, such as
scars, piercing, and circumcision. Another very good in-group marker is spoken
language (which includes accent and regional dialect) with which religious sacred
narratives are recited or read. An excellent in-group marker should be costly and/or
hard to fake, as costly and/or hard to fake markers make being a free-rider, who
takes more than he or she gives back to the in-group, more difficult (Sosis 2004).
Type I and Type II religious behaviors and certain religious values are fair in-group
markers. Religious moods and their self-perception as feelings are very poor in-
group markers as they are most likely identical across religions. Religious beliefs
along with the behaviors they predictably bias are fair in-group markers. In addi-
tion to predictably biasing behavior, religious beliefs also can be expressed as self-
reports. Often incredulous to members of another religion (Irons 2008), they have
the potential to create a sense of in-group for “true believers.” However, self-reports
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of religious beliefs are very easy to fake. Nevertheless, based on the above, there are
enough phylogenetically and culturally acquired design features embedded within
the major components of religion which are at least average in-group markers. They
could facilitate religion’s evolution at the group level of selection.

Group selection as a mechanism by which religion could have evolved is also
a double edged sword. At the group level of selection phylogenetically and cul-
turally acquired, structural design features embedded within a particular religion
as in-group markers, which were adaptive at one point in time, can very quickly
become phylogenetic and cultural mal-adaptations at another point in time. Group
selection theories about religion’s evolution have many unresolved challenges.

4.10 Conclusions

To answer the question of how some components of religion could have evolved this
chapter began by introducing and defining a few bio-behavioral terms. The chapter
then discussed what to study, how to study it, and why it should be studied. The
two requirements for a component of religion to evolve by natural selection are (1)
the component has to contain a structural design feature that could be an adapta-
tionand (2) the demonstration of present (or past) increased reproductive success to
the bearers of this particular structural design feature that would make (or would
have made) it an adaptation. This chapter primarily dealt with the first of these two
requirements by searching the components of religion – behavior, beliefs, values,
moods, and feelings – for embedded structural design features which potentially
could be adaptations. The search for embedded structural design features included
those which are phylogenetically acquired and which are transmitted across gener-
ations in DNA as well as those which are culturally acquired and which are trans-
mitted across generations by social learning. The chapter ended by addressing the
question of whether the structural design features embedded within religion would
or could be affected by natural selection at the level of the individual, the group,
or both.

Although there is strong evidence based on twin studies that being religious is
partially heritable (Koenig and Bouchard 2006), one should not conclude, based
on this evidence, that it is just the genetically heritable design features which
could account for any adaptiveness found in religion’s major components and by
which the major components of religion could have evolved by natural selec-
tion. As has been shown in this chapter many of the structural design features
embedded within religion’s major components, such as (the semantic content of)
beliefs and values, are acquired culturally through social learning. As such, they are
candidates for being cultural adaptations, which when possessed, would increase
the reproductive successof their bearers at multi-levels of selection in specific
environments.

Steven Pinker in writing about the evolutionary psychology of religion and
reflecting the widely held by-product of selection view of religion, suggests
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that “religious psychology [may be] a by-product of many parts of the mind”
(Pinker 2006, p. 8). His suggestion may, in effect, be backward. The alternative,
counter-intuitive proposition is that “many parts of the mind” may be by-products
of religion’s evolution. Since Type II religious behaviors are structurally describable
and therefore functionally defined, natural selection cannot “select” for the specific
behaviors (movements) used to execute them. Rather, natural selection “selects”
for some of the phylogenetic adaptations in the brain which motivationally cause
them. These phylogenetic adaptations include those which are structurally modi-
fied through contact with specific beliefs, which create values, structurally modify
behavior through learning, generate reasoning, allow one to experience feelings and
be both spiritual and creative. These are what in psychological terminology Steven
Pinker is calling “many parts of the mind.” As such, and in psychological terminol-
ogy, a belief in God may not have been created by the human mind at all. Rather,
our ancestors’ belief in God may have been what created many parts of the human
mind – “gifts” as some would say. That is the take-home message of this chapter. It
is a message which could be disquieting to those who have prematurely dismissed
religion’s value (Dawkins 2006).

Based on what was presented in this chapter, it is reasonable to conclude that
some of the major components which make up religion could have come into being
by the evolutionary process of natural selection and that some of the structural
design features embedded within religion’s major components could be phyloge-
netic and cultural adaptations as well as have adaptiveness. However, “could have”
and “could be” are not the same as “did.” There is nothing in this chapter which is
definitive evidence that evolution by natural selection is how the structural design
features embedded in religion’s major components came into being. The indirect,
by-product of selection mechanism is equally tenable. Such evidence for the direct
“selection” of some of religion’s major components can only come from induc-
tive scientific research which shows a positive correlation between potentially adap-
tive, phylogenetically and culturally acquired, structural design-features embedded
within religion’s major components and reproductive success in their current or past
bearers. There are such empirical studies which have been done, primarily in plu-
ralistic modern societies (Koenig et al. 2001). More needs to be done. The evidence
for how religion in general evolved most certainly will not come from simply using
or making up evolutionary scenarios to explain religion’s evolution. Such scenar-
ios, often called “just so stories” (Gould and Lewontin 1979), make up much of the
current literature on religion’s evolution. To show that religion came into being by
the evolutionary process of natural selection, either directly or indirectly, one has to
use theoretical propositions to make counter-intuitive predictions about the major
components of religion. These counter-intuitive predictions can also not be made by
simple observation and deductive reasoning.

There is very good reason why religion’s evolution needs to be understood sci-
entifically at this time in history. Currently, the world is dangerously divided on the
basis of religion. Neither science nor religion can bridge this divide alone. With
science and religion working together there is some chance of success (McNamara
2006). Such success need not diminish our sense of awe as to religion’s majesty
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and its powerful and mystical influence on so many aspects of human behavior,
some of which we are just beginning to appreciate and understand from a scientific
perspective.
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