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The Energy Issue 

• CO2 emissions from energy generation & use – 

large contribution to climate change 

• Over 60% of the UK’s energy use and carbon 

emissions comes from domestic space heating 

(DECC, 2013) 

• Other issues (Fuel poverty, energy security, 

depletion of fossil fuels, thermal comfort and poor 

health) 

Solutions? 

 Reduce energy demand  

 Increase energy efficiency  

 



• 3.5 year EPSRC funded multi-centre study. (2012-
2016) 

• To investigate how we can reduce energy demand 

in buildings by transforming people’s understanding 

and behaviour through energy visualisations. 

 

eViz Project 



Lessons on Visual Feedback 

• Energy is abstract and invisible to the end user 

• Unlike petrol gauge in our car or bank statement 

• Difficult to understand how much energy we use 

• Energy use is not easily connected with actions 

Increased interest in ‘making the invisible visible’  

E.g. smart meter roll out 

 



• Feedback focussed on the representation of energy usage  

• Difficult for homeowners to directly relate representations 

of energy use with own energy use and how to make 

savings 

Source: Carbon visuals (http://www.carbonvisuals.com) 

Lessons on Visual Feedback 



Thermal Imaging 

• Thermal images are infrared 

pictures that capture surface 

radiation; show the apparent 

surface temperature of 

objects. 

• Existing use as tool to 

feedback environmental 

themes  

Source: 

Oxfam 



Missing insulation? Draught under door? 

• Use in buildings 

• Allows people to 'see' or infer where a building is 

losing heat or where cold air is entering a building 

Thermal Imaging 

• Red = hot. Blue = Cold 



Why Visualisation? 

Visuals Visuals 

Important for attention, interest, memory, 
elaboration and emotion (cognition & 
motivation; Holmes & Mathews, 2010) 

Important for attention, interest, memory, 
elaboration and emotion (cognition & 
motivation; Holmes & Mathews, 2010) 

Can provide cues for action; 
potential to facilitate new 

behaviours that break habits 

Can provide cues for action; 
potential to facilitate new 

behaviours that break habits 

Overcome language or 
knowledge barriers  

(O’Neill & Smith, 2014) 

Can be linked to 
tailoring, feedback 

and goal setting 

Communicate messages 
quickly and powerfully  

(Sheppard, 2005) 

Condense complex 
information 

(Nicholson-Cole, 2005) 

Pahl, Goodhew, Boomsma & Sheppard (2016). The role of energy visualisation in addressing energy use. Frontiers  Energy  



Thermal imaging  

Method Studies 1-4 

Thermal 

Imaging 

Group 

Control 

Group(s) 
Follow up to assess effect  

(CO2; actions; attitudes etc.) 
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Study 1 

Goodhew, Pahl, Auburn & Goodhew (2014). Making Heat Visible, Environment & Behaviour 

N = 43; living in Devon town; delivery of TI through researcher visit 
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Study 1 

Goodhew, Pahl, Auburn & Goodhew (2014). Making Heat Visible, Environment & Behaviour 

N = 43; living in Devon town; delivery of TI through researcher visit 



Study 2 

Goodhew, Pahl, Auburn & Goodhew (2014). Making Heat Visible, Environment & Behaviour 
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N = 87; across the UK; everyone received home visit and TI report by post 
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So far all images of own home: highly relevant, 

specific and diagnostic – costly! 

Do thermal images have to be tailored / personalised?  

• CO2 emissions reduced by 14% (730 kg) on average 

in Thermal Image group; no change in audit or 

control group (from energy bills)  

• ThermaI image group performed more energy 

efficiency actions than did audit or control, especially 

actions that were linked to TI 



Do we need to provide personal / tailored images? 

• Additional funding from DECC through the Eden 

Project’s Cornwall Together 

• We imaged 200+ homes across Cornwall 

• In total, over 1000 homes signed up to receive the 

thermal images.  

• Within 24 hours of the first e-mail invitation to 

participate, 773 homes had signed up. 

 

Study 3 

Boomsma, Goodhew, & Pahl (2016) The role of tailoring in the design of visual interventions for energy efficiency 



Study 3 Methodology 

Thermal – Tailored Thermal – Targeted Text - Targeted 

 
 
 
 
 
 
 
 
 
- Report with thermal 
images of their own home 
 

 
 
 
 
 
 
 
 
 
- Report with thermal 
images of a home, 
displaying the problem 
areas commonly found in 
other homes in the area 

 
 
 
 
 
 
 
 
 
- Report with text only, 
includes the same 
information as the 
thermal-targeted group 

Boomsma, Goodhew, & Pahl (2016) The role of tailoring in the design of visual interventions for energy efficiency 



Study 3 

Boomsma, Goodhew, & Pahl (2016) Improving the visibility of energy use in home heating in England: Thermal images and the role of 
visual tailoring 



 

 

Study 4 

http://www.plymouthenergycommunity.com/


• Thermal imaging feedback in the form of a letter (unannounced) containing images of 

other homes did not promote a behavioural effect.   

• Generic images recalled better than textual information in a report on energy 

efficiency.   

• This suggests that images attract attention  

• Personalised images were recalled more and were more intrusive; they ‘popped into 

people’s heads’.   

• Personalised images were looked at more often and shared more.   

• Energy efficiency actions were promoted when images were personal to the 

householder.   

 

• The behavioural effect is likely to be stronger the more personalised the 

images are to the householder viewing them and the greater the opportunity 

that the householder can elaborate and act on them. 

Conclusions 



On-going Work 

Scaling up thermal imaging 

as feedback intervention. 

• Collaboration with 

University of British 

Columbia. 

• City of Vancouver thermal 

imaging project.  

• Thermal imaging using 

drive-by methodology. 

• Bridge gap between large 

scale thermal imaging and 

household engagement.  

 Fox, Goodhew, de Wilde (2016) Building defect detection: External versus internal thermography (Building and Environment) 



eViz is a consortium of four UK universities, funded by the Engineering and Physical Sciences Research Council under the 
Transforming Energy Demand in Buildings through Digital Innovation (TEDDI) (grant reference EP/K002465/1). The university 
partners are assisted by an advisory panel drawn from UK central and local government, and UK and overseas industry and 
academia.  
 

www.eviz.org.uk 
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