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Between Economics and Biology . A Lotka-Volterra Approach to
Network Competition

Toshihiko HayasHI

ABSTRACT

Economics has benefited from the methodology of natural science. The concept of general equilibrium is
nothing but an application of the Newtonian concept of kinetic equilibrium or thermodynamic equilibrium
and the Walras Law is the law of conservation implanted in economics. Now, economics is facing a new
challenge by the prevalence of “network effect” in market.

The network effect refers to the phenomenon that as the number of subscribers to a system increases, the
intrinsic value of the system looks improved in the eye of consumers. Communication services, conspicuous
consumption and industry standards are just a few of such examples. With the network effects, market may
not be able to select the fittest for the society.

The purpose of this paper is to show that in order to understand the nature of network competition, the
model developed in biology since Lotka and Voletrra proves to be quite effective. The paper focuses on the
competition between an infrastructure-service provider and a parasite service provider who can only
deliver services on the competitor’s infrastructure. Applying the host-parasite version of the Lotaka-
Volterra model, the paper delineates the condition that separates the emergence of single survivor
equilibrium and coexistence equilibrium in the long run. The paper also discusses the possible effects of
policy intervention by the regulator..
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