
© Wissenschaftskolleg

Hanna Kokko, Ph.D.
Professor of Evolutionary Ecology

Australian National University, Canberra

  Born in 1971 in Helsinki
Studied Systems Analysis at Helsinki University of Technology and Evolutionary
Ecology at the University of Helsinki  

SCHWERPUNKT

ARBEITSVORHABEN

Is Mother Nature Shortsighted? Conflict and the Failure to Maximize

Group-Level Performance in Biological Evolution

  It may come as quite a surprise that biological evolution can create organisms that do not appear to maximize
fitness, that fail to solve problems set by the environment, or that act in ways that are detrimental to the
performance of their populations. Yet all these characteristics are, in fact, predicted by evolutionary theory. Natural
selection can definitely produce traits that appear to give organisms "foresight" - e.g., young migratory birds leaving
their natal territories to fly south long before the first snow falls - but there are also mechanisms that guarantee
that populations cannot be expected to always find solutions that appear "wise" from the outside.
One of the most fundamental reasons for such outcomes is conflict. Biological life is organized into several levels:
one individual is the developmental result of many genes and their interactions; one population consists of
numerous individuals; one species of several populations. It is a common mistake in fields - from economics to
medicine - that remain relatively uninformed about evolutionary theory to assume that the "interests" of entities on
different levels of organization are aligned (Trivers 2011). Naively, one might expect more efficient systems to win
and prevail, but evolutionary biology (and game theory) can demonstrate that when the interests of two or more
individuals do not coincide, the outcome can be suboptimal for the group (Rankin et al. 2007). A particularly
common reason for conflict is that individuals come in two categories: male and female. I will study the
mathematical conditions predicting exactly when such suboptimality is expected to be severe - or mild.
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