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Complex Adaptive System (CAS) approach to Mine Closure Planning (MCP) 
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MCP issue categorisations using proposed Hybrid CAS Framework 
 

 
 
 

Summary 

 
Due to the complexity of challenges and scenarios frequently associated with the end of 
mine life, supply chain linkages, and the engagement of various stakeholders across a 
constantly expanding mine life, the ultimate work of mine closure is considered as "complex" 
and "unwieldy." (Vivoda, Kemp & Owen, 2019; Watson & Olalde, 2019). 
 
The use of a Complex Adaptive System (CAS) approach to MCP is a vital piece of study 
work in order to establish where the major challenges are from a holistic standpoint. A robust 
hybrid CAS systems approach is thus proposed and used to investigate the issues that need 
to be addressed in the closure planning (as outlined above). 
 
The rationale for employing the hybrid approach is that each complex system view 
(standalone) of MCP does not adequately address the fundamental challenges of mine 
closure from the perspectives of value & liability, accountability & responsibility, and 
uncertainty & time lapse. 
 
On the previous page, a supply chain CAS framework is depicted in the upper half of the 
diagram, using elements of SIPOC (Source, Inputs, Process, Outputs, and Customers), a 
widely used 6-SIGMA business improvement tool (Gueorguiev, 2018; Mishra & Kumar 
Sharma, 2014). The second CAS framework, depicted in the lower part of the diagram, is 
used to look at MCP concerns through the lens of a communication system among key 
stakeholders, with a focus on how the interaction surrounding mine closure planning works. 
 



These two frameworks are utilised to breakdown the MCP process into its sub-components 
while maintaining the complexity of interconnections between them. The source and 
communication channel components may contain sub-elements that are not visible at first 
look but have an impact on the system and may result in a different output signal. 
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