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Extended Abstract

Building automation systems contribute to reduce electricity costs by managing
distributed energy resources in an efficient way. However, a large share of consumption
cannot be optimized through automation alone, since it mainly depends on human
interactions. Gamification can be used as one form of changing users’ behaviours [1],
but its implementation does require assumptions on the behaviour patterns that need to
be identified, encouraged, or discouraged. To tackle this problem, we propose a
framework that joins building automation solutions with gamification techniques to
enable behavioural demand response.

Ultimately various authors converge to define gamification as “the use of game
design elements in non-game contexts”[2]. So we use game elements and mechanics to
engage and motivate end-users on an interactive platform [3]. To persuade this
approach we will follow the Six Steps Gamification framework [4]. Additionally
employ another gamification design framework, which places more emphasis on
human motivation: Octalysis [5], proposed by Yu-kay Chou.

Several authors [6] tell us that the “knowledge acquired in an action-based and
meaningful context promotes behavioural change”[7]. So we propose identifying users’
behaviours that can be potentially relevant in a three phase process. In the first phase
we will be using the building automation systems to monitor electric consumption of
all actions produced by the building equipment (elevators, air conditioning, etc.) and
inhabitants. Next we intend to extract users’ behavioural patterns as choreographies
related with energy consumption. After that, analysing the energy consumption of
choreographies, we will promote the most effective ones employing gamification
techniques (or even promote novel choreographies), with the goal of achieving
electricity savings.

Employing platform-independent choreographies is a way to guarantee the
interoperability and integration with other systems and approaches. First of all, because
we have multiple input datasets from which to create the choreographies of the building
devices and their occupants. Namely we are going to use the data given by the building



automation electricity meters and also use smartphone and desktop applications to
collect indoor users’ locations and behaviours. Platform independence will enable the
future association/adaptation of choreographies to different inputs. The other reason is
because we must be able to render them in various output systems. We need to employ
a graphical interface, showing the collected behaviours associated energy consumption
data, so human users can identify choreographies on that historical data registry.
Choreographies will also be used on the gamified application in order to encourage
users to adopt specific behaviours. So the platform independence enables
choreographies to be treated as core data for this software solution, rather than a mere
visual gimmick. For this purpose, we will follow the Ontology-based transformation
approach for choreographies proposed by Silva et al. [8].

Concluding, this is an approach of using choreographies to support the gamification
design process on the development of an application to reduce electricity costs. The
primary obstacle to this field is to identify main behaviours and join them with the
electricity meters. Another technical challenge is to draw alternative behaviours to
reduce electricity costs. Rather the technical barriers we need to obtain a large spectrum
of related behaviours and engage the building occupants to participate on this project.

Using the gamification techniques presented merged with the independent
choreographies method we can expect to present a new way to engage people to reduce
energy costs.
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