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Old view: Humans are exceptional.

Modern view (genetics): “We're 96% the same as chimps.”

Yet… humans are different.

We are not behaviourally 96% similar. 

We are certainly not technologically 96% similar. 

Why?





Common answers:

Raw Intelligence – cognitive processing

Language – capacity for cultural transmission

Symbolic thought – capacity for representation

Ultrasociality – allows for cooperation, imitation

Tool use – extends our physical capacities

Foresight – planning ahead, mental ‘time travel’

“But…”



Cumulative Cultural Evolution

Knowledge and skills accumulate over generations

No reinventing the wheel — we inherit solutions

Precondition: Cultural transmission in high-fidelity

Ratchet effect: Cultural innovations are retained 

and refined, not lost

Gene-culture coevolution (selection for intelligence)

“Cultural inheritance” next to biological evolution





Cultural Niche Construction

We don’t just adapt to environments, we change them

Feedback loops (“autocatalytic” processes): Our 

modifications accelerate further modifications.

Extends to the social niche: division of labour, 

alloparenting, etc.

Humans are the “ultimate” niche constructors (Lala: 

Darwin’s Unfinished Symphony), 

using products of behaviors to refine behaviors





The myth of the ’autodidact’ – the 
border between individual and 
social learning is always fuzzy.





Is ‘cumulative’ enough?
Is the ‘ratchet’ a good analogy?

Or is it something more?
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Tomb of Khnumhotep II (ca. 4 kya)
  







Cumulative like a ratchet,

or explosive like combinatorics?

Need for an alternative model?



Combinatorial Cultural Evolution

Culture, technology are largely combinatory

Recombining things and ideas

Information theory was a recombination of…

Boolean Logic (algebra of logic)

Electrical Circuits

Probability Theory

Telecommunications Engineering (telegraphs, 
telephones, radio, cables) 

Statistical Mechanics (physics, entropy)

…which then enabled digital communication, 
cryptogtaphy, bioinformatics…

















How important is high-fidelity 
in cultural transmission?

Often, innovations deviate from 
’intended’ use.



Theory of Adjacent Possible

Stuart Kauffman

The horizon of possible things, given current 
affordances (exaptations)

Adjacent Possible ~ Combinations of existing 
parts

Tomorrow’s technological landscape is a 
(weighted) recombination of today’s 

technologies.
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Culture is not just cumulative, 

it is combinatorial.

Where does recombination happen?





The Combinatorial City

Jane Jacobs, Geoffrey West

Physical and social proximity fuels 
innovation through recombination (social 
networks) 

Superlinear scaling: Double the size of a city, 
you more than double innovation, 
productivity, etc.

Cities grow, the Adjacent Possible expands.





















Tipping the urban niche?

Autocatalysis: Not just runaway growth — but runaway 

solutions?

Niche construction for the Anthropocene.





Kurt Lewin: B = f(P, E)





Cumulative infrastructure, 

but social tipping.
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Urban niche construction 

matters.

Can have nonlinear effects on human behavior.

Can ‘tip’ social systems from one state to another.

(But not ‘for free’.)



THANK YOU.
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