General Systems
Theory Course

International Society for the Systems
. Sciences

GST 20 Structure and Causal Connectivity

Formal Description
This module introduces the concept of structure as configuration together with the causal
relationships connecting entities. It explains how structure differs from configuration by
incorporating causal interaction through transfers of matter, energy, or information. The module also
introduces the idea that structure establishes pathways through which entities may influence one
another and provides the basis for organised processes and recurring organisation.
Structure arises when entities within a configuration are connected through causal relationships.
A structure may therefore be understood as:
A configuration of entities together with the network of causal relationships connecting them.
These causal relationships involve transfers of:

e matter;

e energy; or
e information.

Structure incorporates:
e connectivity between entities;

e pathways of interaction;
e and the possibility of causal influence.

Through these features, structure establishes the conditions under which processes may occur.

It is important to distinguish structure from configuration alone. A configuration describes
arrangement in space-time, but does not necessarily imply interaction. Structure, by contrast,
involves organised causal connectivity.

Structure does not necessarily imply recurrence or stable organisation. Entities may be causally
connected without either their configuration or the network of relationships between them forming
recurring patterns.

Structure therefore represents a necessary but not sufficient condition for recurring organisation and
information.

Plain English Explanation
A configuration tells us where things are arranged. Structure tells us how things are connected.
For example, imagine a set of houses in a town.

e The positions of the houses form a configuration.

e Theroads, pipes, electrical cables, and communication links connecting them form part of
the structure.

Structure exists wherever entities are linked through causal relationships.
These relationships allow things to happen:
e energy can flow;

e information can be transmitted;
e materials can be exchanged;
e and processes can occur.

Without causal connectivity, entities may simply coexist without influencing one another.
Structure therefore introduces organised interaction into physical reality.
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Importantly, however, structure does not automatically produce stable or recurring organisation.
Causal interaction may still remain transient, unstable, or non-recurring.
This distinction becomes important later when examining pattern and information.
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Structure arises when entities become connected through causal relationships.

Example 1 — Electrical Circuit

An electrical circuit forms a structure because components are connected through pathways that
allow energy transfer.

Example 2 — Food Web

In an ecosystem, organisms are connected through feeding relationships. These causal relationships
form a biological structure.

Example 3 — Transport Network

A railway network forms a structure because stations are connected through organised pathways
permitting movement and interaction.

Provenance and Links

The concept of structure developed in this module draws particularly upon General Systems Theory,
cybernetics, network theory, and physicalist theories of causality. Early systems theorists such as
von Bertalanffy (1968) emphasised that systems are not merely collections of entities, but organised
sets of relationships between components. Cybernetic approaches developed by Wiener (1948) and
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Ashby (1956) further highlighted the importance of connectivity, feedback, and pathways of
interaction in the organisation of systems. More recent work in network theory and complexity
science has similarly focused upon the role of relational connectivity in generating organised
behaviour within physical, biological, and social systems (Mitchell, 2009). The present framework
extends these traditions by defining structure as the disposition of entities in space-time together
with the network of causal relationships connecting them. Structure therefore incorporates not only
arrangement, but also the causal pathways through which matter, energy, and information may be
transferred. This module builds directly upon earlier discussions of entities, space-time, causality,
and configuration, and prepares the basis for later discussions of organised configuration, dynamic
structure, pattern, information, and systems more generally.

Practical Exercise
e Explain the difference between configuration and structure.
e |dentify three examples of structure in everyday life.
e Describe how causal connectivity allows entities to influence one another.
e Explain why structure does not necessarily imply recurring organisation.

Version 2, Date 11/05/2026. © John A Challoner, 2026. Page 3.



