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Background 
Behaviour of occupants is a major determinant of residential

energy consumption. However the state of research has not converged
on an understanding of behavior to enable a generalised link to energy
consumption. Additionally, there is a dichotomy in the studies of
residential energy consumption between those seeking to understand
the impact of behaviour on energy, and those seeking to model a
realistic energy consumption. Moreover, most end-use models are
driven by historical probability, and aim to be statistically realistic.

This research aims to create an end-use simulation model driven
by general properties of occupants’ activities as proxy for energy
behaviour, such that the model is statistically realistic and directly
interpretable to real world activities (see Figure 1). The study may show
the impact of activities on energy consumption in a residential energy
system.

Methods
The method is System Dynamics based on Agent Based

architecture with discrete variables. The three guiding principles are:
Emergence; Transparency and Communicability; and Interpretability.
There are two phases to creating the model: phase 1 aims for creation
and validity tests of conceptual model and simulation model; phase 2
aims to validate the model’s output with field data. The process flow
within the phases is illustrated in Figure 2.

Expected Contribution to Knowledge
Some of the expected contributions of this study to knowledge

include an energy end-use model with the following properties: it is
based on System Dynamics; it is not driven by probability distribution;
it is interpretable to the real system in order to answer policy
questions; it is based on a language of systems thinking which
facilitates interdisciplinary and transdisciplinary approaches.

Preliminary Results
Figure 3 shows a high-level conceptual model of the end-use

simulation model, which is driven by activities of occupants. The
number of occupants can be varied, and each occupant may have a
different schedule of activities. Due to the limited number of
appliances, activities of different occupants are interrelated, and this
gives rise to complexity. The residential power load is a summation of
all the appliances in the residence. Figure 4 shows a sample output of
the simulation model from a residence with two occupants having
similar schedules of activities, for a duration of two weekdays. Whilst
the two days appear similar they are not the same due to the
complexity that arises from the constraints on the activities of
occupants.
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Figure 2. Process of model building: phase 1 (Blue) and phase 2 (Red)

Figure 3. Overview of Conceptual Model

Figure 4. Sample Output from Simulation Model, Excluding Heating
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