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it’s slightly  
more complex







“and now, Randy, by use of 
song, the male sparrow will 

stake out his territory… 
an instinct common in the 

lower animals 



Is this haunting picture proof that chimps really do 
grieve?

Is this haunting picture proof  
that chimps really do grieve?

[ joke © Louise Barrett ]



Is this haunting picture proof that 
pears really do grieve?

Is this haunting picture proof  
that pears really do grieve?

[ joke © Louise Barrett ]
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PART I: THE EVOLVED HUMAN LIFE HISTORY



Long-lived, late age at maturity



Long  
Lifespan

Kaplan et al 2000



Relatively long gestation and large body size (particularly among primates)



Late age at weaning, high interbirth interval (but not for a primate)



Long Dependency

Kaplan et al 2000



Long Dependency

Gurven et al 2012



Late age at weaning, high interbirth interval (but not for a primate)



Late age at weaning, high interbirth interval (but not for a primate)



Late age at weaning, high interbirth interval (but not for a primate)



Postreproductive  
phase

Levitis et al 2013



Human Peculiarities

1. Exceptionally long lifespan 
2. Extended period of  juvenile dependence 
3. Long postreproductive periods



How did we evolve like this? 

Why do we have such a high fertility rate, 
despite major investments in soma and offspring? 

Where did we get the energy from?



Energy through Food

Kaplan et al 2000



Energy through Food

Chimpanzee per capita meat intake is 
estimated at about 10 to 40 g per day, while 
human meat intake ranges from about 270 to 
1,400 g per person per day 

“



Developing Skills

Kaplan et al 2000



Energy through Transfers

1. Intergenerational transfers 
2. Male parental investment 
3. Investment in partner 
4. Reciprocity transfers

Hooper et al, 2015



Energy through Transfers

Kaplan et al 2000



Energy through Transfers

Gurven et al 2012



Co-evolution of  Traits

Kaplan et al, 2000



Key Points

1. Exceptionally long lifespan 
2. Extended period of  juvenile dependence 
3. Long postreproductive periods

1. (Intergenerational) resource transfers 
2. Nutrient-rich diets from difficult to acquire foods 
3. Paternal investment

Humans have:

Made possible through:
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PART II: Searching for trade-offs

Varying resource budgets

No experimentation



Costs of  Reproduction

Figlio et al 2013



Costs of  Reproduction

“We found that mothers delivering 
twins had reduced postreproductive 
survival after age 65. This effect arose 
because mothers of twins had a 
higher probability of succumbing to 
an infectious disease (mainly 
tuberculosis) than mothers delivering 
singletons. “The only evidence for any cost of 

reproduction is that women who have 
given birth to twins(considered a 
marker of heavy investment in 
reproduction)have higher mortality 
rates than other women, after the age 
of 50 years. 



Quantity~Quality

Dogon of  Mali 
West Africa 

Strassmann & Gillespie, 2002

lastplaces.com

http://lastplaces.com


Quantity~Quality

Lawson et al, 2012



Bodegom / David

Lawson et al, 2012

Fitness Maximisation?



Goodman et al 2012Kaplan et al 1995

Fitness Maximisation?
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Life History Theory

Growth ~ Reproduction ~ Maintenance

“fitness is maximised by natural selection  
over the lifespan of an animal”

Across  
species

Across  
populations

Within  
populations



HARSH & UNPREDICTABLE ENVIRONMENTS 

Favours a “faster” life: 
early maturity 
many offspring 
little parental investment 
prioritise investment in present over future 

BENIGN & PREDICTABLE ENVIRONMENTS 

Favours a “slower” life: 
late maturity 
fewer offspring 
high parental investment 
long-term fitness goals
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Current Debates



Current Debates

“First, concerning plasticity, should we expect the effects of plasticity 
on the developmental response of a trait to mirror the effects of 
selection on the mean of that trait? We conclude that we should not. 
Do only plastic responses to harsh or unpredictable environments 
accelerate maturation, or are there plausible alternatives, such as 
nutrition? In many situations better nutrition is a plausible 
alternative. 



ECONOMISTS BIOLOGISTSSOCIOLOGISTS

CENTRAL THESIS 
“Home economics” 
Quantity versus Quality 
Maximise utility/income

CENTRAL THESIS 
Interdependence 
“Shadows of the past/future” 
Maximise wellbeing

CENTRAL THESIS 
Principles of energy allocation 
Trade-offs 
Maximise fitness
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BEHAVIOURAL 
ECOLOGISTS

EVOLUTIONARY  
PSYCHOLOGISTS

Behavioural ecologists with 
interest in humans

CULTURAL  
EVOLUTIONISTS

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

Mathematicians with interest 
in humans

Cognitive psychologists with 
interest in humans

CENTRAL THESIS 
social learning has led to 
humans’ success, but it can 
lead to maladaptive 
behaviour

CENTRAL THESIS 
the brain is adapted to 
environments that no longer 
exist, and ‘mismatched’ to 
the modern world

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

WAY OF WORKING 
mathematical models and 
experiments on social learning

WAY OF WORKING 
experiments on perceptions and 
preferences



BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment
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ECOLOGISTS LOOK AT THIS?
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The cost of raising a child from birth to age 18 
for a middle-income, two-parent family 
averaged $226,920 last year  
(not including college) 
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maximising the number of children  
is not the same as maximising fitness

child survival 
size child 
# children child 
survival parent



Reducing Fertility is Adaptive



Mace 2008
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maximising the number of children  
is not the same as maximising fitness

child survival 
size child 
# children child 
survival parent



`

adaptive reasoning within constraints?

unidentified costs; misperceived costs; 
social norms; multitude of options
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Kaplan 1995

Where Did We Go Wrong?

Extra-somatic wealth



BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

people do not maximise fitness

studying actual behaviour in ecology

useful scientific framework where 
deviations from predictions are also 
insightful



BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

CULTURAL  
EVOLUTIONISTS

Mathematicians with interest 
in humans

CENTRAL THESIS 
social learning has led to 
humans’ success, but it can 
lead to maladaptive 
behaviour

WAY OF WORKING 
mathematical models and 
experiments on social learning
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The cost of raising a child from birth to age 18 
for a middle-income, two-parent family 
averaged $226,920 last year  
(not including college) 
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BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

CULTURAL  
EVOLUTIONISTS

Mathematicians with interest 
in humans

CENTRAL THESIS 
social learning has led to 
humans’ success, but it can 
lead to maladaptive 
behaviour

WAY OF WORKING 
mathematical models and 
experiments on social learning

taking into account constraints and history

chicken-and-egg problem



BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

EVOLUTIONARY  
PSYCHOLOGISTS

Cognitive psychologists with 
interest in humans

CENTRAL THESIS 
the brain is adapted to 
environments that no longer 
exist, and ‘mismatched’ to 
the modern world

WAY OF WORKING 
experiments on perceptions and 
preferences
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HOW WOULD EVOLUTIONARY 
PSYCHOLOGISTS LOOK AT THIS?



“People in the modern world fail to maximize 
fitness in innumerable ways, and there are 
innumerable differences between modern and 
natural environments  

Symons, 1986



Crawford 2000

“Counting babies”



“… a surprising lapse in many excellent 
evolutionary researchers’ thought...

Cosmides & Tooby, 1997



“The study of adaptiveness merely draws 
metaphorical inspiration from Darwinism, 
whereas the study of adaptation is Darwinian 

Tooby, quoted in Symons, 1990



The brain is an organ  
evolved to solve  
adaptive recurring problems



Environment of  
Evolutionary  
Adaptedness



““
reflects completed rather than ongoing selection

Our modern skull houses a stone-age mind

Tooby & Cosmides 1990



MISMATCH



time

environment

phenotypic change

MISMATCH



evolutionary  



Obesity



EVOLVED  
MECHANISM

CUES FROM  
ENVIROMENT

FITNESS  
(COSTS)

Sweet tooth 
Fat storage 
Feast and famine

More sweet, 
high calorie food Health costs



“ Gad Saad, 1997

Blame our evolved  
gustatory preferences





Briese et al, 2011

most people have ‘healthy’ BMI



Nettle, 2009; Devaux, 2011

BMI constrained by possibilities



“
Underwood, 2014

Childhood obesity today seems to be largely 
confined to those whose same-sex parents are 
obese, and the link does not seem to be genetic

Perez-Pastor, 2009



N=2,800,000

Evolutionary Relevant 
Health Problems?

“Grade 1 obesity [BMI: 30-35] overall was not associated 
with higher mortality, and overweight [BMI: 25-30] was 
associated with significantly lower all-cause mortality.



Mismatch?



MISMATCH

The brain/body contains evolved mechanisms that 
potentially work maladaptively in the modern world 

BUT: 
1.Evolutionary costs rarely quantified  



“
#GoPaleo

[If Americans] all ate Paleo diets and did CrossFit,  
mental and physical health would soar



#GoPaleo



Jen Christiansen - Scientific American

#GoPaleo??







MILK





“Host–microbiome mutualism holds great 
relevance to the field of human evolution as it 
vastly propels the genetic landscape for 
adaptation well beyond somatic potential

Schnorr et al, 2014









MISMATCH

The brain/body contains evolved mechanisms that 
potentially work maladaptively in the modern world 

BUT: 
1.Evolutionary costs rarely quantified  
2.The evolutionary optimal situation is unknown 

and can lead to speculation (“paleofantasy”)







MISMATCH

“our evolved followership mechanisms often 
[…] use cues reliably associated with good 
leadership in ancestral times. […] the 
selection of leaders on these bases has been 
predicted to result in suboptimal outcomes 
for modern organizations 

Li et al 2017



EVOLVED  
MECHANISM

CUES FROM  
ENVIROMENT

FITNESS  
(COSTS)

?

? ?



MISMATCH

The brain/body contains evolved mechanisms that 
potentially work maladaptively in the modern world 

BUT: 
1.Evolutionary costs rarely quantified  
2.The evolutionary optimal situation is unknown 

and can lead to speculation (“paleofantasy”) 
3.A mismatch is much harder to establish for 

psychological traits



“reflects completed rather than ongoing selection
Tooby & Cosmides 1990





not
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40% of Dutchies have two children, 
almost 20% are childless (or ‘childfree’)

# children

No selection?



Brown & Bomberger Brown, 2013

Where did all the “roadkill” go?

Slow selection?



Slow selection?



Slow selection?



BEHAVIOURAL 
ECOLOGISTS

Behavioural ecologists with 
interest in humans

CENTRAL THESIS 
humans are evolved to 
flexibly deal with their 
environments in ways 
that maximise fitness

WAY OF WORKING 
studying human behaviour in 
their ecology/environment

EVOLUTIONARY  
PSYCHOLOGISTS

Cognitive psychologists with 
interest in humans

CENTRAL THESIS 
the brain is adapted to 
environments that no longer 
exist, and ‘mismatched’ to 
the modern world

WAY OF WORKING 
experiments on perceptions and 
preferences

mismatch is an important idea, 
particularly for humans

speculation rife (paleofantasy)

there is no such thing as “completed 
selection”




