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Co-Evolution of Society and
Technology
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21st Century is The Age of Complexity

Industrial Society

Information Society

The Internet-based Global Economy

Mobile phones

Smart phones, iPads, iPods

Search engines - Google

Social networks – Facebook, LinkedIn

Clouds – Big Data
The Internet of things – GPS, RFIDs

Multi-agent technology – adaptation

Digital technology – processors, the Internet

stepwise increase in complexity

Production of Goods 60% of GNP

Knowledge Services 60% of GNP

Managing External Complexity

REAL WORLD

VIRTUAL WORLD
of Software Agents

KNOWLEDGE 
BASE

(Ontology
+ Data) 

Current
Schedule

Next
Schedule

Current
State

Event Next
State

Forecast

23

Complex Systems

RANDOM COMPLEX DETERMINISTIC

Uncertainty = 1 1 > Uncertainty > 0 Uncertainty = 0

Full autonomy Partial autonomy No autonomy

Disorganised Self-organising Organised

Unpredictable 
behaviour

Emergent behaviour Predictable 
behaviour

Managing Internal Complexity

Maximum complexity

Reduction of Complexity Increase in Complexity
• Improves self-organisation

• More adaptability
• More resilience
• More creativity
• More intelligence

• Improves co-evolution
• Increases risk of disruptive 

and extreme events
• Increases speed of 

recovery

• Improves predictability of 
behaviour

• Improves stability
• Reduces risk from 

disruptive and extreme 
events

• Decreases speed of 
recovery
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Definition of Complexity

Complexity is the property of an open system
• Which consists of a large number of diverse richly 

connected partially autonomous Agents 
• Has no central control
• Its behaviour emerges from the interaction of 

agents and is therefore unpredictable but not 
random

• Operates far from equilibrium
• Has nonlinear connections between agents, which 

occasionally create Extreme Events (butterfly effect)
• Capable of self-organising and coevolving with its 

environment

Managing Internal Complexity 
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