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Socio-Technical System (from now on STS) is a framework that aims to modelling and analyzing
complex systems by means of four interdependent component: tasks, people, physical system, and
structure, where each of them influences the others (Leavitt, 1965). This perspective means that all
the events studied under its framework affect both social subsystem (human and structure) and
technical subsystem (technology and task). Thus, to know systems throughout the STS it is necessary
to identify and describe each of these components, both alone and in the interaction with others. In
the last decade, STS was increasingly studied under a complex system perspective. As an example,
new methodologies for measuring complexity in STS were developed (Schéttl & Lindemann 2015),
system dynamic (Oosthuizen & Pretorius 2015) and agent-based (Bergman 2008) techniques were
applied. Moreover, there were presented network-based research works (Burger et al. 2013).

Lately, a new methodology to study complex systems was developed. It is called free-energy principle
(Friston et al. 2005, Friston 2012). The idea behind it is simple but powerful. In physical systems
entropy increases over time. Consider an open bottle of perfume in a room: after a certain amount of
time, the perfume will spread throughout the whole room (van Es 2020). Nevertheless, there is a
category of systems — living systems, or biological (Friston et al. 2005) — that constantly act to not
disperse randomly (Friston & Stephan 2007). Variational free energy is the upper bound of entropy.
The free-energy principle states that every biological system minimizes its free energy to survive. Or,
in other words, each living system behaves to minimize the surprise (while lessening the upper bound
of entropy, a biological system reduces the number of unlikely statuses it can be; this is a way to
quantify surprise). Once in a state, a system has two modes to decrease its free energy: to move to
another state or to update its expectation. The first is a process called active inference. It is an
inference because it rests on a prevision of the future state of the system. Since it implies an action
from a state to another, the inference is active. The second means that a system updates its probability
distribution. Thus, previously surprising states are not so anymore.

Thus, the research proposal I would like to discuss is the following. Let’s suppose that every STS (or
at least a subclass of them, still to be defined) could be modeled by a bimodal and dynamic network
in which the nodes stand for component of the physical system and humans. The nodes are related to
each other by links that stands from the possibility of interaction. Under this perspective, the topology
of the network (i.e. the distribution of the links) would represent the structure of the STS. The nature
of the interactions relates to the creation, the assignation, the solution and the submission of tasks and
to the creation of new links. Specific rules for these five operations have to be define in each specific
application. In the model each of the two kinds of node is able to perform every operation related to
tasks, while only humans could create new links. Furthermore, technology nodes are represented as
reactive entities. Humans — that are by definition biological systems — are modelled as agents that
act and interact to minimize their free energy, which would be defined and measured each time in
function of the peculiar contest (i.e., in relationship with the other components of the STS). Thus,
human agents would decide how to create, assign, solve and submit the task by the minimization of
their free energy, minimizing the expected surprise. I sustain that this metamodel could be applied to
model real-world STS as organizations or research networks and that through simulation it could be
possible to assess the performance of an STS and to detect viable organization interventions.
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