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GST 34 – Emergence and Configurational Compression 
 
Formal Description 
Emergence is the process by which interactions among components give rise to higher-level 
properties, behaviours, or organisations that are not readily apparent from consideration of the 
components in isolation. Configurational compression is the cognitive process by which such higher-
level organisations are represented as identifiable entities, states, or concepts. Emergence describes 
the organisation of reality, while configurational compression describes the organisation of 
understanding. 
 
 
Plain English Explanation 
As systems become more complex, new forms of organisation often appear. 
Individual water molecules do not possess the properties of a river. Individual cells do not possess 
the characteristics of an organism. Individual people do not possess the properties of a society. Yet 
when these components interact in sufficiently organised ways, new patterns, behaviours, and 
structures emerge. 
This process is known as emergence. 
Emergence occurs in reality. It describes the formation of higher-level organisations from interactions 
among lower-level components. 
Configurational compression is different. It occurs in the mind of an observer. It is the process by 
which those higher-level organisations are recognised and represented as identifiable entities or 
concepts. 
For example, a forest is an emergent ecological organisation consisting of countless organisms, 
interactions, and environmental processes. The concept "forest" is a configurational compression 
that allows people to recognise and reason about this complex reality without tracking every 
individual tree, animal, and ecological interaction. 
The relationship between emergence and configurational compression is therefore complementary. 
Emergence creates higher-level forms within reality. Configurational compression enables observers 
to recognise, communicate, and reason about those forms. 
This relationship helps explain why configurational compression is often so effective. Reality itself 
contains recurring emergent organisations that can be recognised and represented as coherent 
entities. Organisms, ecosystems, institutions, markets, and societies all emerge from underlying 
causal interactions and can subsequently be treated as identifiable concepts. 
However, emergence should not be confused with compression. Emergence is an ontological 
phenomenon—it concerns how reality is organised. Compression is an epistemological 
phenomenon—it concerns how reality is understood. 
Understanding this distinction helps clarify the relationship between systems theory, cognition, and 
language. 
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Example 1 – Biology 
Cells interact to form tissues, organs, and organisms. The organism is an emergent organisation, 
while the concept of an organism is a configurational compression. 
Example 2 – Ecology 
Plants, animals, soils, water, and climate interact to form ecosystems. The ecosystem emerges from 
these interactions, while the concept "ecosystem" compresses this complexity into a manageable 
form. 
Example 3 – Economics 
Millions of producers, consumers, institutions, and transactions interact to create an economy. The 
economy is emergent; the concept of an economy is a configurational compression. 
Example 4 – Society 
Societies emerge from interactions among individuals, groups, institutions, and cultures. The term 
"society" allows people to reason about this higher-level organisation without tracking every 
interaction. 
 
 
Provenance and Links 
The concept of emergence has deep roots in philosophy, systems theory, biology, and complexity 
science. 
Relevant contributors include: 
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• George Henry Lewes – early discussions of emergence. 
• C. Lloyd Morgan – emergent evolution. 
• Ludwig von Bertalanffy – systems and organisation. 
• Herbert Simon – hierarchy and complexity. 
• John Holland – complex adaptive systems. 
• Stuart Kauffman – self-organisation and emergence. 

Related topics include hierarchy, complexity, systems theory, organisation, self-organisation, 
cognition, and representation. 
 
 
Practical Exercise 
Choose an example of an emergent system. 
Examples might include: 

• a sports team, 
• a business, 
• a city, 
• an ecosystem, 
• a family, 
• a market. 
1. Identify some of the lower-level components. 
2. Describe the interactions between them. 
3. Explain what higher-level organisation emerges. 
4. Identify the concept that people use to describe the emergent organisation. 
5. Reflect on how the concept simplifies the underlying complexity. 

What would be lost if the higher-level concept did not exist and every component had to be described 
individually? 
 

 


