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Abstract: We consider how adaptive processes operating at multiple levels enable the emergence of
collective entities in populations of simpler agents. The creative power of adaptation rests on a
simple algorithm of applying a biased selection function to variations in a system’s properties, but it
takes a wealth of details to specify any particular instance of adaptation. We present a conceptual
model of adaptation which identifies its emergent properties, and connects them to those details
and to relevant aspects of the system’s environment. This permits us to discuss how the emergent
properties of adaptation contribute to metrics of success and failure for the systems that are doing
the adapting — be they individual agents, or populations, or emergent collectives. This approach
suggests insights into several interesting questions, including the nature of individuation, and the
conditions under which different types of collective entities might emerge.
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