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SUMMARY 

In the near future, Smart Homes will be equipped with a range of control devices and sensing/actuating 
systems, capable of working together to increase the comfort and convenience of their inhabitants, and 
Smart Meters to provide detailed information regarding their energy consumption. In addition, an 
increasing number of households will become producers as well as consumers of energy as solar panels 
become more common place. These technologies could play a major role in improving energy 
efficiency. However, it is essential that they are implemented in a way which makes them both simple 
to use and easy to understand.  

A key factor, for both energy providers and their customers, is the massively increased amounts of data 
Smart Home and Smart Grid technologies will provide. At the simplest level, just the change in 
reporting period from each quarter of the year to each quarter of an hour, presents a problem of scale 
and understanding. How do we make sense of all this data? How can we use it to derive value and 
change behaviour? And how will we be able to see both the wood and the trees? 

Data visualization techniques utilise human perceptual skills to present complex information in such a 
way as to make it more easily understood and more open to exploration and investigation. Their 
purpose is to encourage insight, a human experience that leads to creative responses to challenging 
questions. In particular, research into so-called narrative visualization, in which story telling and  
communication are prioritised, and social data analysis, in which people come together online to share 
insights into a topic through visual analysis of data, has shown that such techniques can positively 
engage a public audience. Likewise, participatory design projects utilise the different expertise and 
perspectives of a cross section of stakeholders to combine insights and co-create value. The use of 
formal creativity techniques, such as constraint removal, analogical thinking and ideation based on 
creativity triggers, has been shown to increase the novelty and value of ideas generated in such 
collaborative design projects. 

Our research, undertaken in partnership with E.ON Energy, will investigate ways in which E.ON and 
their customers can derive value from the introduction of Smart Home technology and the data it 
provides. E.ON currently have a trial programme in which Smart Home technology has been given to 
75 households in Milton Keynes, and in which data is being collected at both the household and 
individual appliance level. The participants and data from this trial programme have been made 
available to us and will form the background to our research, which is framed in the generation of 
novel responses to the forthcoming availability of Smart Home data. Collaborative design workshops, 
whose participants will include both E.ON staff and customers from the Milton Keynes trial, will 
investigate different touch-points through which this data can inform the design and delivery of new 
products or services, pricing mechanisms or interfaces to ‘smarter’ appliances. Interactive data 
visualization tools will play a key role in these workshops, as they will be used in conjunction with 
previously identified creativity techniques to explore existing data and act as boundary objects around 
which different perspectives and expertise can be shared. 



During this case study, I will be investigating the hypothesis that “problem specific data visualizations 
are beneficial to participatory design workshops, where the context is design for behaviour change” as 
part of my PhD research. This can be broken down further into the following specific research 
questions: 

1. Do data visualization tools support workshop participants in sharing their personal perspectives 

on the problem at hand? 

2. Does the use of data visualization tools increase the number and value of design ideas generated 

during workshop activities? 

3. Can data visualizations encourage greater participant involvement in collaborative design 

workshop activities? 

To answer these questions, three different experimental conditions for collaborative design will be 
investigated. Design supported by interactive visualization tools, design supported by printed 
information graphics and design supported by data in a textual format. Workshop participants will be 
divided into three groups and for each activity the groups will be assigned to one of the conditions. 
This will be done randomly, based on a game mechanic, before each activity takes place. Each of these 
conditions will also be given a back story scenario so that there is a context in which it takes place. The 
reason for introducing the game mechanic and back story is twofold, first because previous research 
has shown the important link between creativity and play and second to mitigate against any 
circumstances in which the workshop participants could feel they are part of an experiment and under 
investigation themselves. 

This research is currently at the planning stage, having formally started on May 1st 2012. The design 
workshops are due to take place later this summer and into the autumn with the project completing on 
March 1st 2013. For E.ON, the main benefit of this research is the insight it will give them into their 
customers perceptions of the value that can be derived from Smart Home data and how this can be 
turned into creative products or innovative services. For the participants in the Milton Keynes trial 
programme it is an opportunity to further influence the future policies of their energy provider. These 
participants were all volunteers and through their self-selection have indicated a higher than average 
interest in understanding their own energy consumption and the wider impact of energy companies 
policies. It is likely that the insights provided by these early adopters will be highly illuminating with 
regards to some of the factors that may motivate a wider acceptance of Smart Home and Smart Grid 
technology. They are also likely to be able to highlight possible barriers that need to be overcome, be 
they technical, such as the design of better appliance or meter interfaces, or cultural, such as concerns 
about privacy or trust in the utility provider. 

This research makes a contribution to the data visualization, creativity research and human-computer 
interaction communities by bringing together current strands of research to investigate the increasingly 
important question of how a lay audience can be engage in complex data issues. I hope it will also 
make a contribution to the field of energy research by providing case study evidence of how successful 
energy efficiency interventions can be achieved.   


