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1. Introduction

In Switzerland, as in many Western countries, households are responsible for 31.4% of total 

energy consumption [1] and are therefore an important intervention point for the 

“Energiestrategie2050”, the Swiss energy transition. Acknowledging that the widespread 

technical measures targeting energy efficiency of buildings tend to neglect the impact of the 

occupants’ behaviour in overall energy usage, a growing body of research has focused on 

behavioural measures targeting reducing energy consumption and exploitation of the potential 

for increased energy sufficiency. Social interventions targeting energy savings at home were 

in fact observed to reduce energy consumption by as much as 20%, when several behaviour 

and engagement initiatives were implemented [2; 3; 4; 5; 6; 7].  

Thanks to recent progress in information and communication technologies (ICTs), with smart 

meter roll-outs by utility companies, ease of installation of sensors, and the wide diffusion of 

smartphones by the consumers, energy-saving interventions are increasingly performed by 

means of applications (apps) for mobile technologies. This allows for customized, (nearly) 

real-time energy feedback and possibilities of interaction with and between the users. A 

growing tendency aims in particular at approaching individuals no longer as individual agents 

for change, but rather as socially situated individuals that are part of a wider community [8]. 

In previous research, our team developed an app-based energy savings challenge, called 

Social Power [9], that allowed households to monitor their electricity consumption in real 

time through a gamified, lay-person visualisation, which connected actions to energy use, 

without the need for a more complex understanding of the energy system [10]. Households 

were placed in teams, within which they were invited to collaborate to collectively save a 
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given amount of energy or to save more energy than a rival team (compared to their historical 

average consumption). While the real-world test of the app-based energy savings challenge 

successfully resulted in approx. 8% electricity savings in two Swiss cities, the savings were 

not maintained one year after the intervention ended [11].  

We hypothesize that such a relapse to previous behaviour is due to a lack of explicit 

incorporation of user knowledge, practices, and preferences, into the design of the Social 

Power challenge. To explore such hypothesis, we launched the Social Power Plus follow-up 

project, in which we overcome the expert-based approach and actively engage potential target 

users in the design of the behaviour change intervention itself, in a living lab approach. 

2. Literature Review 

Living labs are processes aimed at co-creating and validating innovation within collaborative, 

real-world environments [12; 13; 14; 15]. They open up to “participatory mindsets”, where 

users become active partners of the value creation process [16; 17]: beyond “designing for the 

users”, living labs support “designing with the users”. The approach involves users during the 

design process (e.g. through interviews, survey, focus groups, or pilot testing). In this way, 

the product is designed for its intended use and is argued to be ultimately more effective and 

efficient [18]. 

Design involving users has been previously applied to energy transition research to improve 

smart meter-based behaviour change interventions – in this case, “users” are household 

energy consumers receiving use feedback from their smart meters. For example, consumption 

data has been used as feedback to provide support for energy efficient purchase decisions 

based on household appliance use [19], improve energy efficient appliance use behaviour [20; 

21], or capture multi-faceted benefits including increasing comfort, energy savings, 

transparency and overall consumer awareness [22].  

3. Results and Findings 

The Social Power Plus community energy savings challenge and the related app will be 

designed together with interested community members, within the Social Power Plus living 

labs run in three Swiss regions in early 2021. The living lab engages three Swiss utilities and 

a sample of their household customers, recruited through an open communication campaign 

targeting all the residential customers of such utilities. Three to four workshops will be held in 

between Feburary and June 2021 to co-design a new version of the app and the community 

energy savings challenge.  

The first workshop focuses on an introduction to the app and the energy savings challenges, 

and connecting this to individual energy practices at home. This workshops aims to identify 

material and immaterial factors that influence and drive practices, as well as about possible 

ways they might evolve to support the energy transition. The second workshop focuses on co-

design and getting specific feedback for possible new or adapted features of the app and 

challenges from the household participants. In addition we want to explore in those two 

workshops, what incentives, features or interactions might support a longer lasting and 

continuous use of the app and hence probably a longer lasting engagement with their own 

energy consumption. In parallel, professional software developers will turn such proposals 
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into app prototypes, which will be tested in the final meetings, providing feedback for 

additional improvements. This iterative process is novel and potentially impactful in realising 

a user-centred design. We expect to adopt a mix of in-person and online formats, to enhance 

interaction possibilities, while also dealing with the social distancing norms imposed by the 

COVID-19 crisis.  

4. Discussions and Conclusions 

While no results of the entire co-creation process are available, preliminary results concerning 

the first design workshops, as well as learnings on how to engage customers, will be available 

in springtime 2021 for presentation at the conference.  

Social Power Plus aims at improving personal engagement in the app-based energy challenge 

through co-creation workshops, which are in turn supposed to optimize the app’s retention 

rate and to encourage embedding the energy savings in the long-term. Promoting co-creation 

and knowledge generation, the living lab is in fact expected to support the transformative 

potential of socially embedded behaviour change interventions [23]. This participatory 

approach supports an initial alignment of goals and interests with potential participants to 

save energy and aims to understand contexts, limitations, and opportunities around it. 

Furthermore, the living lab allows to test the app’s and community energy savings challenge’s 

features, and ideally to identify inter-locked practices which are relevant to household energy 

saving [24], thus supporting a long-term impact.  

The app and community energy savings challenge resulting from co-creation in the living labs 

will finally be tested in 2022 in three real-life trials engaging a large number of customers in 

order to assess their long-term effectiveness in supporting the energy transition.  

 

References   

[1] Bundesamt für Energie. (2017). Analyse des schweizerischen Energieverbrauchs 2000 - 

2016 nach Verwendungszwecken. 

[2] Iweka, O., Liu, S., Shukla, A., & Yan, D. (2019). Energy and behaviour at home: A 

review of intervention methods and practices. Energy Research & Social Science, 

57(August), 101238. https://doi.org/10.1016/j.erss.2019.101238 

[3] Delmas, M. A., Fischlein, M., & Asensio, O. I. (2013). Information strategies and energy 

conservation behavior: A meta-analysis of experimental studies from 1975 to 2012. 

Energy Policy, 61, 729–739. https://doi.org/10.1016/j.enpol.2013.05.109. 

[4] Sovacool, B. K. (2014). What are we doing here? Analyzing fifteen years of energy 

scholarship and proposing a social science research agenda. Energy Research and Social 

Science, 1, 1–29. https://doi.org/10.1016/j.erss.2014.02.003. 

[5] Frederiks, E. R., Stenner, K., & Hobman, E. V. (2015a). Household energy use: Applying 

behavioural economics to understand consumer decision-making and behaviour. 

Renewable and Sustainable Energy Reviews, 41, 1385–1394. 

https://doi.org/10.1016/j.rser.2014.09.026. 

[6] Karlin, B., Zinger, J. F., & Ford, R. (2015). The effects of feedback on energy 

conservation: A meta-analysis. Psychological Bulletin, 141(6), 1205–1227. 



Cellina et al.  

4 

 

https://doi.org/10.1037/a0039650. 

[7] Fischer, C. (2008). Feedback on household electricity consumption: A tool for saving 

energy? Energy Efficiency, 1(1), 79–104. https://doi.org/10.1007/s12053-008-9009-7. 

[8] Mengolini, A., Gangale, F., & Vasiljevska, J. (2016). Exploring community-oriented 

approaches in demand side management projects in Europe. Sustainability, 8(12), 1266. 

[9] Wemyss, D., Castri, R., Cellina, F., Luca, V. De, Lobsiger-kägi, E., & Carabias, V. 

(2018). Examining community-level collaborative vs . competitive approaches to enhance 

household electricity-saving behavior. Energy E. 

https://doi.org/https://doi.org/10.1007/s12053-018-9691-z. 

[10] Herrmann, M. R., Brumby, D. P., Oreszczyn, T., & Gilbert, X. M. (2018). Does data 

visualization affect users’ understanding of electricity consumption?. Building Research 

& Information, 46(3), 238-250. 

[11] Wemyss, D., Cellina, F., Lobsiger-Kägi, E., de Luca, V., & Castri, R. (2019). Does it 

last? Long-term impacts of an app-based behavior change intervention on household 

electricity savings in Switzerland. Energy Research & Social Science, 47, 16-27. 

[12] Pallot, M., Trousse, B., Senach, B., & Scapin, D. (2010). Living lab research landscape: 

From user centred design and user experience towards user cocreation. First European 

Summer School" Living Labs". 

[13] Bergvall-Kåreborn, B., Howcroft, D., Ståhlbröst, A., & Wikman, A. M. (2010). 

Participation in Living Lab: Designing Systems with Users. In J. Pries-Heje, J. Venable, 

D. Bunker, N. L. Russo, & J. I. DeGross (Eds.), Human Benefit through the Diffusion of 

Information Systems Design Science Research: IFIP WG 8.2/8.6 International Working 

Conference, Perth, Australia, March 30-April 1, 2010. Proceedings (pp. 317–326). Berlin, 

Heidelberg: Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-12113-5_19. 

[14] Almirall, E., Lee, M., & Wareham, J. (2012). Mapping living labs in the landscape of 

innovation methodologies. Technology Innovation Management Review, 2(9). 

[15] Dell’Era, C., & Landoni, P. (2014). Living Lab: A methodology between user‐centred 

design and participatory design. Creativity and Innovation Management, 23(2), 137–154. 

[16] Sanders, E. B. N. (2003). From user-centered to participatory design approaches. Design 

and the social sciences. CRC Press18–25. 

[17] Schuler, D., & Namioka, A. (Eds.). (1993). Participatory design: Principles and practices. 

CRC Press. 

[18] Abras, C., Maloney-Krichmar, D., & Preece, J. (2004). User-centered design. In 

Encyclopedia of Human-Computer Interaction (pp. 445–456). Thousand Oaks: SAGE 

Publications. 

[19] Dalén, A., & Krämer, J. (2017). Towards a User-Centered Feedback Design for Smart 

Meter Interfaces to Support Efficient Energy-Use Choices. Business & Information 

Systems Engineering, 59(5), 361–373. https://doi.org/10.1007/s12599-017-0489-x 

[20] Wever, R., Kuijk, J. Van, & Boks, C. (2008). User‐centred design for sustainable 

behaviour. International Journal for Sustainable Engineering, 1(1), 9–20. 

https://doi.org/10.1080/19397030802166205. 

[21] Mourik, R., & Breukers, S. (2015). Did you behave as we designed you to ? Monitoring 

and evaluating behavioural change in demand side management : from what to why. In 

https://doi.org/10.1007/s12053-008-9009-7
https://doi.org/10.1007/978-3-642-12113-5_19


Cellina et al.  

5 

 

ECEEE Summmer Study (pp. 1881–1892). ECEEE. 

[22] Böhm, S., & Szwec, L. (2013). Smart metering with smartphones: user-centered design 

of a mobile application in the context of energy efficiency. In International Conference of 

Design, User Experience, and Usability (pp. 631–640). Springer. 

[23] Baccarne, B., Logghe, S., Veeckman, C., & Schuurman, D. (2013). Why collaborate in 

long-term innovation research? An exploration of user motivations in Living Labs. In 4th 

ENoLL Living Lab Summer School 2013. European Network of Living Labs. 

[24] Shove, E., & Walker, G. (2014). What Is Energy For? Social Practice and Energy 

Demand. Theory, Culture & Society, 31(5), 41–58. 

https://doi.org/10.1177/0263276414536746. 


