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Emergent Properties

Emergent properties exist where the 
“characteristics of the whole are developed 

(emerge) from the interactions of their 
components in a non-apparent way” (Bar Yam, 1997)



Emergent Properties

Emergent behaviour arises out of synergy, which 
is the product of interaction at a component 

level…

…the goal of any command and control system is 
to maximise this synergistic effect.
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Command and Control Scenarios
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Task Network

Hierarchical Effects Analysis
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Team working
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Team working
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Social Network

Social Network



Social Network

Reconfiguration to:
“Briefing”



Social Network

Reconfiguration to:
“Reviewing”



Social Network

Reconfiguration to:
“Semi-Autonomous Working”



Task and Social Networks
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Task and Social Networks

Semi-Autonomous
Working



Knowledge Network



Knowledge Network

Question 1 of the
Combat Estimate



Knowledge Network

Questions 2 and 3 of the
Combat Estimate



Knowledge Network

Question 4 of the
Combat Estimate



Knowledge Network

Question 5 of the
Combat Estimate



Knowledge Network

Questions 6 and 7 of the
Combat Estimate
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Sharing of Knowledge

Sharing of knowledge…

…facilitation of sharing.



Conclusions

Military command and control relies heavily on tasks that 
require interaction with other team members 

A relatively simple, yet robust, technological infrastructure 
underpins team tasks. 

the configuration of people and technology changes in a task 
and context dependant manner 

The knowledge base that underpins effective SA changes in 
response to task phase and the constraining features of the 
configuration of people and technology. 

Summary of Findings
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