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Autocatalytic reaction networks play a central role in self-replication and metabolism, appearing across
systems from chemistry to ecology. These networks consume and net-produce their own components,
capturing the essence of self-sustaining growth. In this talk, I will introduce a formalism to quantify
autocatalytic strength and present our work on efficient algorithms to identify the strongest, maximal,
and minimal autocatalytic subnetworks [1,2]. Applying these methods to the Formose reaction and E.
coli metabolic datasets, we find that while the strongest autocatalytic subnetworks in early chemical
systems tend to be minimal, evolution appears to favor metabolisms composed of interlinked minimal
subnetworks whose collective strength exceeds that of any individual component. Throughout the talk, I
will highlight the mathematical parallels between chemical reaction networks and economic systems,
showing how autocatalysis naturally formulates the concept of a growing circular economy. I will
conclude with an informal discussion of von Neumann’s model of expanding economies [3], Eric
Smith’s perspective on the role of autocatalysis in evolutionary biology [4], and potential directions for
future research.
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