
1 The Latest on the Best 

Essays on Evolution and Optimality 

- -- - -- - 

edited by John Dupri 

Chapter 13 

i From Evolution to Behavior: Evolutionary 
Psychology as the Missing Link i 

Leda Cosmides and John Tooby 

A Bradford Book 
The MIT Press 
Cambridge, Massachusetts 
London, England 
1987 



13 

From Evolution to Behavior: Evolutionary 
Psychology as the Missing Link 

Leda Cosmides and john Tooby 
- -- 

Popular wisdom has i t  that arguments against new ideas in science typi- 
cally pass through three characteristic stages, from 

1. "It's not true," to 
2. 'Wel l ,  it may be true, but i t ' s  not important," to 
3. "It's true and it's important, but it's not new-we knew it  all along." 

I f  the papers in this volume are any indication, then the application of 
evolutionary biology to the understanding of human behavior has entered 
the "It's true but not important'' stage. 

Yet evolutionary theory i s  important for understanding human behavior. 
and not everyone knows it-in fact, those most involved in the scientific 
investigation of "human nature" are generally the most unaware of its 
implications. We shall argue that the reluctance of many social scientists to 
appreciate or take advantage of the richness of the evolutionary approach 
i s  a direct consequence of a widespread tendency to overlook a crucial link 
in the causal chain from evolution to behavior: the level of innate psy- 
chological mechanisms, described as information processing systems. This 
level i s  pivotal, because it describes the mechanisms that actually link the 
evolutionary process to manifest behavior. I t  i s  these mechanisms that 
evolve over generations; within any single generation it is these mechan- 
isms that. in interaction with environmental input, generate manifest 
behavior. The causal link between evolution and behavior i s  made through 
the psychological mechanism. 

Efforts that skip this step in the evolutionary analysis of behavior, as 
valuable as they may be in other ways, have contributed to an erroneous 
caricature of the evolutionary approach to behavior as offering nothing 
more than post hoc compilations of correspondences between behavior 
and loosely reinterpreted evolutionary theory. But a rejection of the evo- 
lutionary approach based on such an incomplete and misleading character- 

Wc would like to thank David Buss. Gporge Cosmides. and Roger Shepard for their very 
heIpL\ comments on an earlier version of this paper. and Roger Shepard for all the 
encouragement and support he has givcn or. 



278 Leda Cosmides and John Tooby 

ization of its nature and valid possibilities is mistaken: as we shall discuss, 
the search for order in human behavior requires the application of the. 
emerging principles of evolutionary psychology. W e  shall argue that an 
approach drawn from evolutionary psychology, consistently applied, can 
repair many of the deficiencies that have hampered progress in the social 
sciences. 

7 N n t ~ ~ m l  Sclectiort Tlteory Does Not Prvdicl i~ lour in~lce  in the MmiiJc51 
Brhnoior of Different bldioiduals 

Sciences prosper when researchers discover the level of analysis appro- 
priate for describing and investigating their particular subject: when 
researchers discover the level where invariance emerges, the level of un- 
derlying order. What is confusion, noise. or random variation at one level 
resolves itself into systematic patterns upon the discovery of the level of 
analysis suited to the phenomena under study. The lack of success the 
behavioral sciences have had since their founding has been explained either 
by the claim that no  such science is possible (e.g., human complexity intrin- 
sically transcends any attempt to discover fundamental patterns) or  by the 
view we share. that progress has been slow because scientific efforts have 
not yet, for the most part, been framed using concepts and organizing 
principles suitable to the phenomena under study. Can such an appro- 
priate level of inquiry be found for a science of human behavior7 Because 
humans are the product of the evolutionary process, the explanation for 
their characteristics must be sought in the evolutionary process: for a 
science of human behavior, the level of i~nderlying order is to be sought 
in an evolutionary approach. 

However, using evolution as an informing concept is not enough. Dur- 
ing the formative period of modem behavioral ecology in the 1970s many 
researchers thought that evolutionary biology would revolutionize re- 
search in human behavior; this conviction spread after the publication of E. 
0. Wilson's Sociobiology drew widespread attention to the dramatic ad- 
vances that were taking place in the application of evolution to behavior. 
Many thought that evolutionary theory would reveal the level of underly- 
ing order, that the apparent variation in human behavior would resolve 
itself into systematic patterns, that invariant relationships would be identi- 
fied, and that a true social science would emerge. However, after more than 
a decade, this is a revolution still waiting to happen. 

We shall argue that the reason that progress has heen slow is that, in the 
rush to apply evolutionary insights to a science of human behavior. many 
researchers have made a conceptual "wrong turn," leaving a gap in the 
evolutionary approach that has limited its effectiveness. This wrong turn 
has consisted of attempting to apply evolutionary theory directly to the 
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level of manifrst hehavior, rather than using it as a heuristic guide for the 
discovery of innate psychological mechanisms. 

The attcmpt to find evolutionary invariants at the level of manifest 
behavior has created a series of difficulties, from forced typological ap- 
proaches. to using the "optimality" of manifest behavior (or the lack of it) as 
the measure of  the success of the evolutionary paradigm. The assumption 
that manifest hehavior should be invariant across individuals has invited a 
brute force, typological approach to variation in, for example. cross-cultural 
studies and primate behavior. All too often. the researcher would take the 
observed variation, average it, and typify the species or group by that 
average (see Tooby and DeVore. 1987, for a more extensive discussion of 
this problem). The variation itself is considered noise, or an embarrassment. 
to be explained away. Those social scientists skeptical that biology had 
anything to offer to an understanding of human behavior would dwell on 
the extraordinary complexity of human behavior, and its enormous and 
engaging variety, and counterpose this richness to the clear explanatory 
inadequacy of what they considered to be naive and simplistic typological 
characterizations. 

Yet natural selection theory itself predicts that the manifest behavior of 
different individuals will vary enormously. Furthermore, it deductively 
implies that an individual's behavior will often appear far from "optimal," 
when optimality is defined without respect to the individual's social envi- 
ronment The reasons why this is so are summarized by Tooby and DeVore 
(19871, in their discussion of hominid behavioral evolution. They include 
the following: 

1. The interests of different individuals are often in conflict: in fact, 
much of  modern evolutionary theory analyzes the conflicting fitness 
interests of different categories of individuals 1e.g.. self versus kin 
(Hamilton, 1964). parent versus offspring (Trivers, 19741, male versus 
female (Trivers. 1972)l. An interaction between individuals whose fit- 
ness intcrests conflict cannot. in principle, produce an outcome that is 
optimal for both individuals. The outcome will either be optimal for 
onc party but not the other. or it will be nonoptimal for both. 
2. Therefore, larger patterns of social behavior are not necessarily 
optimal for any individual or group of individuals, hut rather may be 
the emergent result of the conflicting interests of  interacting indi- 
viduals, each selected to promote its own inclusive fitness. Frequently. 
therefore, the behavior of an individual cannot be understood in 
isolation; its behavior will be the mutual result of its interests and the 
counterstrategies of those kith whom the individual is associated. 
3. Individuals are selected to be adapted to their individual situation, 
not simply to their local habitat. For example, an individual's best 
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behavioral strategy may depend on its size, its health. its aggressive 
forrnidability, its facility at accnring resources, or  the number of sibs it- 
can rely on for support. This means that organisms may be selected to 
be facultative strategists (where appropriate) rather than inflexibly 
committed to the same behavior or  morphology. Consequently, in- 
dividuals with the same psychological programming may manifest 
different behaviors in response to the different information they de- 
rive from assessing their own abilities and resources. 
4. For certain social and reproductive behaviors, the favored strategy 
will depend on the distribution of other behaviors in the population 
[the prevailing analytic tool for dealing with this is game theory and 
evolutionarily stable strategies (Maynard Smith and Price, 197311. In 
such situations, selection can produce facultative psychological mech- 
anisms that are sensitive to information indicating the distribution of 
relevant behaviors in the local population. 
5. T o  be selected for, a trait need not be advantageous under every 
conceivable circumstance. It need only be of benefit on balance. This 
means it must be advantageous more often than not, or that the 
frequency with which it is advantageous, times the magnitude of the 
advantage. outweighs the frequency of disadvantage times the cost. 
Thus, selection for a trait is always against a background probability 
distribution of ancestral environmental conditions, and cannot be 
understood when abstracted from this background. 
6. Therefore, natural selection cannot be expected to produce behav- 
ioral responses that maximize fitness under every imaginable cir- 
cumstance. The situational specificity of adaptation depends on the 
selective history of similar situations. The degree of situational adap- 
tation manifested by individuals will be a matter of (a) how common 
in the species' evolutionary history that situation has been, (b) how 
long (in phylogenetic terms) it has been recurring, and (c) how large 
its fitness consequences are. Organisms will be well adapted to com- 
mon, important situations, reasonably adapted to common less im- 
portant situations and uncommon highly important situations, but 
not adapted to uncommon, unimportant situations. 
7. The recognition that adaptive specializations have been shaped by 
the statistical features of ancestral environments is especially important 
in the study of human behavior. Our  species spent over 99% of its 
evolutionary history as hunter-gatherers in Pleistocene environments. 
Human psychological mechanisms should be adapted to those envi- 
ronments, not necessarily to the twentieth-century industrialized 
world. The rapid technological and cultural changes of the last several 
thousand years have created many situations, both important and 
unimportant, that would have been uncommon (or nonexistent) in 
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Pleistocene conditions. Evolutionary theorists ought no t  t o  be sur- 
prised when evolutionarily unprecedented environmental inputs yield 
maladaptive behavior. O u r  ability to  walk fails us hopelessly when w e  
are chased of f  a cliff. 

Consequently, behavioral variation is no t  an embarrassment t o  evo- 
lutionary theory, i t  is a prediction o f  evolutionary theory. Equally, the 
assumption that individuals pursue strategies that w i l l  tend t o  promote 
their inclusive fitness deductively entails that (1)  an individual's theoreti- 
cally "optimal" behavioral strategy w i l l  vary, depending o n  the compo- 
sition o f  i ts social group, and ( 2 )  an interaction between individuals whose 
fitness interests conflict cannot. in principle, produce an outcome that is 
optimal for bo th  individuals. Typological approaches t o  manifest human 
behavior, invo lv ing  attempts to  interpret such behavior in terms o f  evo- 
lutionary optimality, violate these deductive implications o f  natural se- 
lection theory. For these and other reasons, the search for invariance on the 
level of manifest behavior w i l l  have very l imited success. 

When  the appropriate level of  analysis is found, variation becomes fuel 
in the search For order: instead o f  averaging ou t  variation, one looks for  
systematic relations among the different varying elements. What  is variable 
at one level manifests order-that is, invariance-at another. Instead of 
lamenting the complex variations in human behavior, researchers can use 
patterns in behavioral variation positively, as clues t o  the nature o f  the 
psychological mechanisms that produce behavior. 

2 Evolution -r Ps!~rhnlo~girol Mcc11~11isrn - Behaoior 

T o  speak of natural selection as selecting for "behaviors" is a conve- 
nient shorthand, bu t  i t  is misleading usage. The error is wor th  belaboring. 
because the failure t o  appreciate i t  has delayed the fruitful application o f  
evolutionary theory to  human behavior b y  years. When used too  casually, 
this shorthand misleads because i t  obscures the most important level o f  
proximate causation: the psychological mechanism. 

Natural selection cannot selecl for behavior per se; i t  can on l y  select for 
mechanisms that produce behavior. There is nothing special about behavior 
in this regard; the same can br said. for example, of  digestion. Natural 
selection can on l y  rearrangr patterns in tissues and molecules: these rear- 
rangements have effects, and it  is because they have these effects that they 
are selected for o r  not .  Natural selection gives us teeth, salivary amylase, a 

peristaltic esophagus. an acid-filled stomach, an absorptive colon: mecha- 
nisms that produce digestion. The operation o f  these mechanisms causes 
certain molecules t o  be extracted f rom plant and animal tissues and in- 
corporated in to  our o w n  tissues: an effect that w e  call digestion. Natural 
selection gives us food processing machinery, and the operation o f  this 
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machinery results in digestion, which i s  an effect of the functioning of 
mechanisms. 

Behavior, like digestion, i s  an effect of the functioning of mechanisms. 
Natural selection can give you a reflex arc, and the functioning of this arc 
causes an effect: your leg swings when your knee i s  tapped. But this effect 
cannot occur in the absence of a mechanism for producing it. Behavior 
cannot occur sui generis; behavior is an effect produced by a causal system: 
proximately, by psychological mechanisms. Although researchers would 
acknowledge these points as patently obvious, in practice, many simply 
methodologically leapfrog this level, with unfortunate consequences such 
as those discussed. Their desire to do this stems, in many cases, from the 
belief that the exploration of mechanisms means the exploration of the 
neurophysiological bases of behavior, a difficult endeavor, and one that, at 
the present state of knowledge, is  limited to addressing only very simple 
kinds of behaviors. However, there exists an alternative approach to the 
study of psychological mechanisms that does not involve neurophysi- 
ology, with its present limitations. This is the characterization of psycho- 
logical mechanisms in terms of their information processing structure. This 
approach dovetails smoothly with evolution, because in the adaptive regu- 
lation of behavior, information is key. 

Behavior i s  not randomly emitted; it is elicited by information, which i s  

gleaned from the organism's external environment, and, proprioceptively, 
from its internal states. Natural selection gave us information processing 
machinery to produce behavior, just as i t  gave us food processing ma- 
chinery to produce digestion. This machinery selects-and frequently 
seeks-particular information from the environment; i t  manipulates it. ex- 
tracts inferences from it, stores some of i t  in memory in altered form; the 
machinery's output i s  used to make mental models, to inform other parts of 
the system, and to instruct the motor neurons responsible for behavior. The 
evolutionary function of the humaw brain is to process ~r~formntio,~ i l l  uinys thnt 
lead to adaptive behavior; the mind i s  a description of the operation of a brain 
that maps informational input onto behavioral output. 

Thus, behavior i s  one output of our information processing machinery. 
Behavioral output differs with informational input; the information process- 
ing machinery that maps informational input onto behavioral output i s  a 
psychological mechanism. 

The psychology of an organism consists of the total set of proximate 
mechanisms that cause behavior. Natural selection, acting over evolution- 
ary time, shapes these mechanisms so that the behavior of the organism 
correlates to some degree with its fitness. However, in the lifetime of any 
particular animal. it is the proximate mechanisms that a c t ~ ~ a l l ~  cause 
behavior-not natural selection. I f  these proximate mechanisms can be 

understood, behavior can be predicted more exactly; understanding the 
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fitness-promoting strategies studied by evolutionary theorists allows only 
approximate prediction. Behavior correlates exactly with proximate mech- 
anisms, but only approximately with the fitness-promoting strategies that 
shaped those mechanisms. 

Fi~l i~ t iorrny  ~rrycholo~pu (Tooby. 1985) relates explanations in terms of 
adaptive strategy to explanations in terms of proximate mechanisms. Cor- 
rect characterization of adaptive strategies gives precise meaning to the 
concept of function for proximate mechanisms. Reciprocally, a detailed 
analysis of the proximate mechanisms of a species gives rich insight into 
the present and past selective pressures that have acted on it. Psychological 
mechanisms constitute the missing causal link between evolutionary theory 
and hehavior. Evolutionary theory frequently appears to lack predictive 
value because most researchers skip this crucial predictive and explanatory 
level. Yet it is the proximate mechanisms that cause behavior that promise 
to reveal the level of underlying order for a science of human behavior. 

3 The Cog~~itizw Leriel of Ex,~lnni~lion 

Psychological mechanisms can be studied on different descriptive and 
explanatory levels. Most biologically informed studies of proximate mech- 
anisms have described psychological mechanisms in terns of their physio- 
logical underpinnings, finding, for example, that birth spacing is mediated by 
lactation, which suppresses ovulation, that testosterone levels change with 
shifts in dominance, thereby affecting agonistic behavior, or that one part 
of the brain controls language while another part controls sexual behavior. 

But natural selection theory, so  far, has made only limited contributions 
to the investigation of physiology. Just as different kinds of hardware can 
run the same computer program. different physiological mechanisms can 
accomplish the same adaptive function. Both humans and pitcher plants 
digest animal tissues. hut the physiological mechanisms by which humans 
and pitcher plants accomplish this function are different. And there is 
another, pragmatic problem: unless you know that a particular information 
processing system exists and what its function is, it is very difficult to 
discover its physiological underpinnings. Who would look for the physi- 
ological mechanisms responsible for the contraction of the heart unless 
they first knew that the heart exists and that its function is to pump blood? 

Although valuable. physiological studies do not address a crucial func- 
tional level of explanation. a level that describes what a mechanism does, 
rather than how it does it. Evolutionarily oriented students of human 
hehavior have neglected what may prove to be the most important level of 
proximate causation: the cognitive level. Adaptive behavior is predicnted on 
ndnptirlc fholiglit: an animal must process information from its environment 
in ways that lead to fit behaviors while excluding unfit behaviors. The 


















































