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Voltaire's well-tread quote, "If God did not exist, it would be necessary to 
invent him," was written with direct reference to the effectiveness of God 
as a supernatural policing agent (Voltaire & Redman, 1977). We argue 

that indeed supernatural policing was a driving force for the invention of God, 
but this invention-like so many other cultural products-was not the product of 
a brilliant religious mind or a committee of Machiavellian priests. Instead, omni­
scient, moralizing supernatural agents derived from a suite of religiOUS beliefs that 
were culturally selected for their ability to galvanize cooperation in larger groups, 
promote in-group cohesion, and foster competition with other social groups. The 
emergence of religions, and modern world religions in particular, has been a 
cumulative process involving myriad interacting individuals that stretched over 
hundreds of generations of interacting individuals within the context of inter­
group competition. 

Humans are not just social, group-living animals but also highly cultural ani­
mals (Henrich, in press; Norenzayan, Schaller, & Heine, 2006). The cognitive and 
behavioral capacities that make human culture pOSSible-complex communication 
skills, social learning mechanisms, and biased information processing that favors 
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common traits and prestigious individuals-evolved because they allow individu­
als to readily adapt their behavior to the novel and changing environments at rates 
much faster than genetic evolution (Boyd & Richerson, 1998; Henrich & Boyd, 
1998; Henrich & Gil-White, 2001; Richerson & Boyd, 2005; Tomasello, 1999; 
Tomasello, Kruger, & Ratner, 1993). 

Natural selection has equipped many species with both individual and social 
learning capacities. As individuals of these species confront the challenges of 
survival and reproduction, they use their naturally evolved learning capacities to 
locally adapt. When encountering an evolutionarily novel food, crows and chim­
panzees (just to name two) can individually figure out how to use tools for extract­
ing the food (Hunt, 1996; McGrew, 1974). Chimps and dolphins can learn about 
these tools from conspecifics, who have already figured out the problems individu­
ally (Boesch & Tomasello, 1998; Rendell & Whiten, 2001). This means that evo­
lutionary problems are often tackled first, in many species, by learning. Cultural 
evolution in humans has solved a vast range of evolutionary challenges, as the 
insights and accidents of generations accumulate and populations become increas­
ingly better adapted (Boyd & Richerson, 1995). Clothing is a cultural adaptation 
to cold weather. Fire is an energy-saving and nutrient-releasing cultural adaptation 
to acquiring high-quality food that was shaped the subsequent evolution of our 
digestive system (Wrangham, Conkin-Brittain, 2003). The use of different spices 
across human societies shows that spicing, including tastes and recipes, is a cultural 
adaptation to meat-borne pathogens that are particularly dangerous in hot climates 
(Sherman & Billing, 1999). Inuit kayaks are culturally evolved engineering mar­
vels that adapt this tropical primate to arctic hunting. These are true adaptations 
in the evolutionary psychological sense, because they are complex, functionally 
integrated solutions to recurrent ecological problems. But they are not directly the 
product of natural selection acting on genes (Richerson & Boyd, 2005) or evoked 
from domain-specific modules. 

On the one hand, genetically evolved aspects of our minds and bodies can con­
strain cultural developments. And certainly genetic evolution laid the groundwork 
for the emergence of cultural learning and cultural evolution. On the other hand, 
however, cultural traits can arise and spread to address environment social prob­
lems, which in other species could be dealt with only by genetic evolution. For 
example, the omnivore's dilemma (Rozin, 1987) suggests that the human capacity to 
eat a wide range of plant and animal products dramatically increased calorie intake 
and hence survival but also gave rise to selective pressures to avoid harmful sub­
stances (such as rotten meat, poisonous plants) that could have been lethal. Along 
with evolved psychological adaptations (e.g., the emotion of disgust), an interlocking 
set of culturally evolved beliefs, practices, and institutions (food taboos, hygiene 
rules, eating rituals) has shaped human diets in adaptive ways. Careful mathemati­
cal modeling of the interaction between cultural and genetic evolutionary processes 
shows that culture need not be on a tight "genetic leash." Sometimes the cultural 
tail wags the genetic dog (Rogers, 1988), meaning that cultural evolution can drive 
genetic evolution by altering the selective environment faced by genes. 

In this chapter we explore the idea that some of the central features of religion, 
and in particular those features that have spread so successfully since the origins of 
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agriculture, have emerged via competition among different cultural groups, bear­
ing different religious beliefs and practices. An integrated suite of religious beliefs, 
rituals, practices, and institutional forms thus evolved to address the evolutionary 
challenge of sustaining large-scale cooperation and exchange among nonrelatives. 
We further consider the possibility that these cultural evolutionary processes, if 
they have occurred over a sufficiently long time span, may have influenced the 
course of human genetic evolution in a process known as culture-gene coevolu­
tion. Culture and genes may have interacted to make certain aspects of religion­
such as big gods-more "thinkable." 

To begin, we lay a foundation for this effort by summarizing an account of 
the cognitive capacities that underlie supernatural agent beliefs (gods, ghosts, 
ancestor spirits) as evolutionary by-products-natural selection did not favor these 
capacities because they gave rise to supernatural beliefs. Then we argue that the 
human capacity for deep commitment to such beliefs was exploited through the 
mechanisms of cultural evolution to serve as supernatural poliCing agents to solve 
the evolutionary problems associated with cooperative behavior in large, geneti­
cally unrelated groups. Although we are not the first to advance the idea that reli­
gion galvanizes cooperation within groups (for early discussions of religion and 
social cohesion, see Durkheim, 1912/1995; for recent treatments, see Irons, 1991; 
Johnson & Krueger, 2004; Sosis & Alcorta, 2003; Wilson, 2002), our aim is to 
argue for the central role of belief in supernatural agents (in addition to religious 
ritual) and a culturally evolved (rather than genetically evolved) explanation for 
these innovations. To do so, we must first visit the current discussion of religion's 
place within the story of hu man evolution. 

THE COGNITIVE ARCHITECTURE OF GOD CONCEPTS 

Several theorists of religion (e.g., Johnson & Bering, 2006; Landau, Greenberg, 
& Solomon, 2005) have argued that religion is a naturally selected genetic adap­
tation-a trait complex, in the same way that the vertebrate eye, or echolocation 
in bats, is an adaptation that has conferred a reproductive advantage to ancestral 
organisms. Such arguments need to fulfill the strict criteria of adaptive design that 
are the standard in evolutionary biology: compelling adaptive function in ances­
tral environments, unitary and complex design, efficiency, precision, specificity, 
economy, and reliability (cf. Williams, 1966). Such a model also needs to rule out 
both the possibility that religion is a cultural by-product of adaptive design (Atran 
& Norenzayan, 2004) and the possibility that it is not a product of adaptive cultural 
learning processes (Henrich & McElreath, 2006; Richerson & Boyd, 2005), of the 
kind that produced adaptations such as kayaks and spicing in food preparation 
reCipes. As we argue in this chapter, religion fulfills none of these criteria (for simi­
lar views, see Atran, 2002; Bloom, 2005; Boyer, 2001; Kirkpatrick, 1999). 

Instead, we argue that religion is not an evolutionary adaptation per se. In fact 
religion is not a unitary thing; it Simply points to a family resemblance category of 
converging sets of cultural by-products, rooted in innate psychological tendencies 
that constrain and channel the transmission and survival of religious beliefs and 
practices. These four converging paths are counterintuition (supernatural agents), 
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commitment (motivation belief in counterintuitive agents, displays in costly sacri­
fices), compassion (relieving existential anxieties), and communion (ritual) (Atran 
& Norenzayan, 2004). These psychological criteria-the four Cs of religion-are 
themselves cultural manipulations of psychological adaptations (agency detection, 
costly commitment) or panhuman existential concerns (fear of death, of social 
deception), and many belief systems in many places do not even have all four 
(Johnson, 2003). Religions evolve along culturally distinct though partially con­
vergent paths that are constrained by a complex evolutionary landscape reflecting 
cognitive, emotional, and material conditions for ordinary social life. Given the 
mental and social realities of this landscape, certain religiOUS elements are more 
likely to proliferate. For example, in terms of what supernatural agents come to 
be believed, there is an optimal balance of how much these beings conform to 
and how much they violate our intuitive assumptions about physical, biological, 
and psychological phenomena. The proliferation sweet spot is a minimally coun­
terintuitive supernatural being-super enough to capture attention, and natural 
enough to still make sense. 

The combination of an intuitive conceptual grounding and an interesting non­
intuitiveness makes beliefs more likely to be transmitted and retained in a popu­
lation than random departures from common sense. On the one hand, category 
violations that shake basic notions of ontology are attention arresting and hence 
resistant to memory degradation. Only if the resultant impOSSible worlds remain 
bridged to the everyday world, however, can information be stored, evoked, and 
transmitted (Atran & Norenzayan, 2004; Atran & Sperber, 1991; Boyer, 1996). 
Several lines of experiments support these assertions, indicating that minimally 
counterintuitive concepts (Barrett & Nyhof, 2001; Boyer & Ramble, 2001) as well 
as minimally counterintuitive narrative structures such as folktales (Norenzayan, 
Atran, Faulkner, & Schaller, 2006) have a cognitive advantage over other cogni­
tive templates, be they entirely intuitive or maximally counterintuitive. Once these 
beliefs are cognitive selected, they are available to undergo cultural selection and 
stabilization. In what follows, we explore how cultural evolutionary processes may 
have selected among the potential pool of readily transmittable beliefs to expand 
and galvanize cooperative behavior in large social groups. 

COOPERATION IN LARGE GROUPS 

The social environment of religion's infancy was one likely characterized by rela­
tively small groups. These groups were held together by a few behavioral mech­
anisms that have genetically evolved in nonhuman species to permit limited 
amounts of cooperation. Social organisms confront a tension between the stability 
and cooperativeness of the social group, on the one hand, and the selfishness of 
the individual, on the other. Although group living conveys many advantages to 
individual members (e.g., avoidance of and protection from predators), there are 
many potentially cooperative circumstances in which it is more advantageous for 
individuals to evade contributing to the collective and free riding on the contribu­
tions of others. This strategy will, unchecked, prove so successful that it will over­
run an entire population, making group living an impOSSibility. 




