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Abstract:

 The explosive pace of globalization and the rapid devel-
opment of information and communications technologies 
continue to impact the evolution of industrial systems. They have 
become completely dependent on information – generating, 
exchanging, and processing far more electronic data than ever 
before. They have become geographically dispersed organiza-
tions that comprise numerous, tightly interconnected networks of 
diverse companies. As a result, current-day industrial systems 
exhibit highly non-linear, chaotic, and unpredictable behaviors.

How best to engineer these new systems is a question of both 
theoretical and practical importance. Albert Einstein believed that 
you cannot use old approaches to solve new, and fundamentally 
di�erent, problems. That old approach, Descartes’ reductionism, 
said that you could infer the behavior of the entire system by 
knowing only the behavior of its components. This view is not 
valid for these new systems, because their behavior emerges in 
complex ways from the interactions of those components.

Therefore, in this presentation we argue that a di�erent approach 
to engineering these new types of industrial systems is needed. 
We base that approach on our view that these systems are 
remarkably similar to living systems.  In this paper, we describe 
the major characteristics of living systems, summarize their 
similarities with these new systems, and use these similarities as a 
basis for a new research agenda.


