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Co-evolution of Genes and Culture: A Mathematical Proof 

 

(A) Background 

Many scholars support the idea of gene-culture coevolution, i.e there is interaction of genes 

and culture in human evolution, where human genomes affect culture and vice-versa.  One 

scholar, Herbert Gintis, argued that “Gene-culture coevolution is responsible for …cooperation, 

fairness and retribution, the capacity to empathise, …virtues as honesty, hard work, piety and 

loyalty.” (Gintis, 2011) 

(B) Problem 

Genetic transmission through generation is slow. Our genetic endowment changes little over 

thousands of years, thus the idea of constant human nature of greed, lust, aggression, etc.  

Also genetic study is hard science while culture is soft and elusive. How can gene coevolve with 

culture to create fairness and honesty? What mechanisms and evidence? Gintis argued that the 

process is complex and the concept of gene must be expanded: “the standard view of the 

insular gene producing a single protein” is outdated. 

(C) Mathematical Proof 

Gintis offers a mathematical proof to support gene-culture coevolution. He tried to defeat the 

argument that culture “ is an effect of genes that can be factored out in the long run”. He tries 

to show that: 

The denial of gene-culture coevolution is prima facie untenable  

He did so by creating three vectors: 

g = genetic variables 

c = cultural variables 

e = environmental variables 

See his mathematical proof and argument in half a page. 
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