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Traditionally leadership research has been largely influenced by 17th century Newtonian physics 

(M.J. Wheatley, 2006) with leaders deemed responsible for determining and directing the future 

based on the premise future states are predictable and controllable. With revolutionary new 

thinking in the physical sciences showing future physical states are not as predictable or 

controllable as was once believed complete scientific paradigm shifts have occurred. Central to 

these shifts has been the development of chaos and complexity theories. Chaos theory in the West 

developed from the 1960s work of meteorologist Edward Lorenz providing a mathematical 

framework to show complex systems approximate replicable patterns of behaviour as time passes, 

however, small deviations from the original pattern cause ever-increasing deviations so that future 

behavioural outcomes cannot be accurately predicted (Palmer, 2008). 

 

Systems Theory 

Systems theory has played a role in scientific and philosophical thought for centuries tracing back 

to Aristotle (Ansari, 2004) and Descartes’ writings on linearity.  However, the idea of holism, 

central to systems theory, was first attributed to Hegel, the German philosopher, who proposed: the 

whole is greater than the sum of its parts. In 1928, Viennese biologist, Ludwig von Bertalanffy, 

developed what we know today as General Systems Theory (GST), which was extended to include 

biological systems in 1951 (ref) and was popularised by Lofti Sadeh in 1954 (McNeill & 

Freiberger, 1993).  

There are two streams of systems thinking: closed systems based on classical Newtonian physics 

and developed by Norbert Wiener to become know as cybernetics (Wiener, 1949); and open 

systems underpinned by biology and the work of Ludwig von Bertalanffy. 

Cybernetics represents the study of a controlled system, which returns to an original state of 

equilibrium where only small errors can be tolerated. Such systems as machines, computers and 

traditional cost and management approaches are all examples of closed systems (Ansari, 2004).  

GST is an open systems approach and postulates it is not adequate to study live systems using a 

closed systems approach, which does not allow for growth and environmental interaction and 

highly complex systems in constant flux.  

In the 1970’s organisations began to be viewed as open systems. At this time there was growing 

acceptance that GST could become a set theory for understanding fundamental process of social 

systems (Mittleton-Kelly, 2007). Yet, by the early 1980’s GST was proving to fall short of 

answering the questions and providing solutions to ‘fix’ social shortcomings in the workplace and 

generally in society. It was becoming clear social systems were far more complex and agile than 

scientific theory could explain and predict. 
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“ …social boundaries can be fragile, diffused, and open to continuous dispute and negotiation. 

Even the most obvious boundary between ‘self’ and ‘others’ when carefully scrutinized, eludes 

systemic definition and analysis – except at a very basic and general level (Lucas D Introna p. 206 

– in Mittleton-Kelly, 2007).” 

 

Complexity Theory 

The work of Marion and Uhl-Bien (2001, 2008) has taken complexity theory from the physical 

sciences into the realm of behavioural science and leadership theory. From a complexity 

perspective leaders are seen as enablers that disrupt existing patterns of behavior, encourage 

novelty, and make sense of emerging events for others. Such an approach has clear synergy with a 

transformational approach to successful leadership within organizations. However, traditional 

transformational theory adopts a reductionist, deterministic approach to both theoretical 

development and practical implementation (Marion and Uhl-Bien 2001). Reductionism assumes 

parts of a system can be studied in isolation in order to reach conclusions about the whole. 

Determinism assumes by studying preceding variables one can predict future outcomes with 

certainty (Prigogine, 1997).  

 

Complexity theory views leadership as providing emergent structures in unpredictable, complex 

and fast changing organisational environments (McKelvey, 2003). These emergent structures 

enable the leader to influence networks, creating the conditions that enable productive, unknown 

future states (Marion and Uhl-Bien, 2001).  

 

Given the influence complexity theory has had on how we view our world in such broad scientific 

terms it is important to explore its relevance in the social sciences including leadership research 

(Rosenhead, 1998).  

 


