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Abstract: This paper attempts to alter a prevailing assumption that buildings use energy to an 
understanding that in fact, people use energy. Therefore, to successfully accelerate the transition to 
a low-carbon society and economy more emphasis should be on motivating people and increasing 
their awareness leading to an energy efficient building use. In this context, this paper provides 
insights from the Horizon 2020 MOBISTYLE project. The aim of the MOBISTYLE project is to 
motivate behavioural change by raising consumer awareness through a provision of attractive 
personalized information on user’s energy use, indoor environment and health, through 
information and communication technology (ICT) based services. The most relevant motivational 
factors and key performance indicators (KPIs) for encouraging a more energy conscious and healthy 
lifestyle were defined by means of a people-centred approach, adopting anthropological inquiries 
in different settings located in different European Union (EU) countries. Behaviour change is 
achieved through awareness campaigns, which encourage users to be pro-active about their energy 
consumption and to simultaneously improve health and well-being. 
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1. Introduction 

“Buildings represent 40% of final energy consumption, offering the highest potential for 
efficiency improvement and savings on energy bills [1].” This is a commonly used explanation of 
European Union (EU) when arguing the necessity to increase the number of buildings energy 
retrofits. Consequently, stricter EU regulations are introducing energy labelling and encouraging the 
use of smart technologies and advanced control strategies.  

People often find information from their utility bills, smart meters or energy performance 
certification (EPC) difficult to understand or credible [2]. Oftentimes, users’ behaviours do not match 
the design intentions as users find building technologies difficult to control since these most often do 
not comply with their needs and their everyday habits [3–5].  

The aim of the MOBISTYLE project is to increase the awareness of the users, change their habits 
and practices, and show that in fact, their energy usage is correlated to behavioural patterns adopted 
to achieve comfort at home and work, during their public and private life. The final scope of the 
MOBISTYLE is to offer attractive services for users and increase their understanding of what 
buildings and technologies can actually enable and what technology is capable of bringing to support 
healthy building and lifestyles [6]. 
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2. MOBISTYLE Methodology 

The experiences from practice show that energy efficiency as such is not alone a sufficient 
motivating factor for all the users [7]. Therefore, a better understanding of the drivers of consumer 
acceptance and behaviour change in relation to energy efficiency should be developed. In 
MOBISTYLE, the development of the ICT-based tools is supported by a people-centred approach, 
involving users as a necessary stakeholder during the design and development processes [8,9].  

2.1. People-Centred Approach in Design and Development of ICT tools 

Through different qualitative inquiries (including focus groups, interviews, and participant 
observation) people habits were investigated to discover their current practices, use of existing 
technologies, as well to investigate key factors that would trigger them to change their behaviour. 
The anthropological approach enables to access ‘thick data’, as an in-depth understanding of human 
behaviour, able to penetrate beyond the quantified behaviour of ‘big data’ collected via technological 
solutions [10,11]. This understanding defines requirements for developing the ICT tools in order to 
provide user-friendly and attractive services. 

2.2. Demonstration and Validation of the MOBISTYLE People Centred Approach 

The developed MOBISTYLE people-centred approach was validated for the five demonstration 
cases in real life operating conditions, in five different locations:  

• Social housing apartments at Kildenparken, Aalborg, Denmark;  
• University buildings at the University of Ljubljana, Ljubljana, Slovenia;  
• Apartments at the Hotel Residence L’Orologio, Turin, Italy; 
• Health care centre azM Herstelzorg, Maastricht, The Netherlands; 
• Residential houses as part of the Smart City Wroclaw, Wroclaw, Poland. 

For each demonstration case, one focus group involving 5–8 people users per case, was carried 
out. Questions for the participants were in one part unified for all groups and partly adapted to 
specific cases. In this way, the main topics of the project were discussed with users of the 
demonstration buildings and the MOBISTYLE common goal was discussed in different settings. 

3. MOBISTYLE Results: People-Centred Recommendations for the Technology Development 

Focus groups, supplemented by participant observation, have proven to be a useful research 
technique for studying users’ habits, motivations, needs and expectations in the MOBISTYLE project 
since they allowed researchers to study people in a less structured conversation pattern than typically 
occurs in an ethnographic interview [12].  

Findings from the focus groups, supplemented by interviews and participant observation have 
been instrumental in preparing ten key recommendations (Figure 1) which defined the boundary 
conditions for the further development of the ICT tools and awareness campaigns, as illustrated in 
the following sections. 

1. Emphasizing smartphones: Smartphones are among the most widespread ICT tools. People in the 
focus groups preferred the usage of the smartphone as the main platform for communication 
between the users and the MOBISTYLE service. 

2. Self-defined user profiles: Users should have the possibility to create their own user profiles and to 
set customized personal pro-environmental goals. This can give them a feeling of active 
participation in defining settings for influencing their own habits. Based on the selection of 
preference and interests, different parameters can be shown to the users.  

3. Customised and location-based advice: By combining measurements from sensors with location-
based services (e.g., weather data), generic and local-specific advice can be prepared according 
to the local environmental characteristics. In this way, specific energy and health related habits 
can be supported by taking into account individuals’ needs and habits when deployed in the 
situation of the local environment. 
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4. Calm Technology principles: ICT tools should not irritate the user with too frequent unnecessary 
notifications. Instead, the developers should rely on Calm Technology principles [12], which 
suggest that the most robust and reliable technologies are those that disappear and weave 
themselves into the fabric of everyday life until they are indistinguishable from it [13,14].  

5. Individual control: Ideally, the user should be able to adjust various parameters influencing his or 
her indoor comfort through the same ICT tool providing him or her building performance 
information.  

6. Expert advisors: It is recommended to prepare communication material by experts (i.e., 
researchers) providing advice or explaining tasks which will be encouraged via the ICT tool. 
Advice should be supported by a trusted reliable source as this can improve people’s propensity 
to behave in a suggested way. 

7. Spreading the concept through community leaders and trendsetters: When implementing the 
technology, the developers should focus on early adopters trendsetters and influencers who are 
able to motivate others to use the novelty in a community. Furthermore, popular local public 
figures can help spreading the main message. 

8. “Feel the energy” approach: The problem related to energy saving is that energy is often impossible 
to be felt and cognitively processed. The users are unable to perceive the quantity of energy they 
are using in their everyday practices. Therefore, energy should be visualised in a clear and 
understandable way, without using standardised units of measuring energy and power. 

9. Public dedication to a goal: The technology used should enable public commitment to a goal, which 
has to be meaningful and relevant for an individual and a community. Social media or existing 
local groups in different cases can be used for this purpose.  

10. Community size: Buildings with a larger number of inhabitants (>150) witness problems of social 
bonds breakdown. In such cases, the developers should support establishing new communities 
and enable people to create new ties for helping each other and exchanging information through 
the ICT tool. 

 

Figure 1. MOBISTYLE recommendations for the ICT developers based on the focus groups findings. 

In addition, the research showed that social pressure and community-based support play 
important roles in changing existing practices and supporting healthy and sustainable lifestyles. 
Finally, particularities of different demonstration cases should be taken into account when adapting 
the general ICT tool to different cases and their socio-cultural specifics, people of different age, 
gender, social and employment status who live and work in different settings, locations, and 
buildings. Instead of ‘one-size-fits-all’ approach, the ICT tool should be therefore tailored to different 
cases and specifics of people, who should have a possibility to change and adapt the tool to 
individuals needs and attitudes. 
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4. Conclusions 

The aim of the MOBISTYLE approach is to show that improving buildings and building 
technologies is not enough. In order to achieve ambitious goals of EU on energy savings, a different 
approach is needed, where users of the buildings are equally important part of the building 
ecosystem as technologies. Therefore, the emphasis should be on educating users on how to behave 
in their buildings and how to increase their awareness by combined information on their energy 
usage, generated IEQ, health, and lifestyle. 

Through anthropological observations, it was possible to understand not only how and when 
people consume energy, but why do they actually do it. This additional layer of personal information 
opens opportunities to understand and educate users at the individual level, increasing their 
awareness of how and when their daily habits have an effect on energy consumption. Contributing 
authors believe that with such an approach a long-term understanding can be stimulated where 
energy conscious and healthy behaviour becomes a way of life and not only a one-time service, 
noticed as energy saving at the end of the month. 

Finally, it should be emphasised that the people-centred development is an iterative process, 
which means that the developers should continuously return to users of their products or services to 
repeatedly ask questions that shed light on how ICT solutions meet their needs and desires. 

This range of human-building products is foreseen as a strong support to the implementation of 
the Energy Performance of Buildings Directive (EPBD) and Energy Efficiency Directive (EED) 
regulations in the face of achieving 2020 and 2050 energy conservation goals in the European building 
sector. 
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