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“Getting the design right and the right design.” 

— Bill Buxton 

Sketching User Experiences 



Before moving forward, I want to ask a question… 



The following eco-feedback paper is missing something. 

What is it?  



Brandon et al., Reducing Household Energy Consumption: A Qualitative & Quantitative Field Study, Environmental Psychology 1999 



Brandon et al., Reducing Household Energy Consumption: A Qualitative & Quantitative Field Study, Environmental Psychology 1999 

½ paragraph description of 

eco-feedback interface and no 

screenshots in 11 page paper 



Brandon et al., Reducing Household Energy Consumption: A Qualitative & Quantitative Field Study, Environmental Psychology 1999 



Well, but that was 1999. 



Grønhøj & Thøgersen, Feedback on Household Electricity Consumption: Learning & Social Influence Processes, IJCS2011 



Grønhøj & Thøgersen, Feedback on Household Electricity Consumption: Learning & Social Influence Processes, IJCS2011 

2 paragraph description of 

eco-feedback interface and no 

screenshots in 8 page paper 





Where’s Waldo? 



So, clearly a disciplinary divide… 

psychologists 

designers 

engineers 

economists 

building scientists 

others? 



This oversight seems to reflect a lack of recognition 

about the critical role that particular design 

choices play in affecting behavior. 



Jain et al., Assessing Eco-Feedback Interface Usage and Design to Drive Energy Efficiency in Buildings, Energy and Buildings 2012 

Jain et al., Assessing Eco-Feedback Interface Usage and Design to Drive Energy Efficiency in Buildings, Energy 

and Buildings 2012 



Perhaps because of the design de-emphasis, very few 

papers discuss the design process that led to the 

ultimate design artifact that was created and studied 

This is abigproblem 



How can we structure and support the design process to create and 
identify the most promising (and potentially most  influential) aspects of 
an eco-feedback design robustly and in a cost-efficient manner? 

Overarching Question 
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Gunel, A. The Halo Effect: Using Behavior to Upgrade Technology,BECC2012 
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Gunel, A. The Halo Effect: Using Behavior to Upgrade Technology,BECC2012 
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Evaluating early design ideas to prepare for 

field deployments 
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Informal interviews with water experts (e.g., SPU, Amy Vickers) 

Literature review of water resource management, environmental psychology 

Our own online survey of water usage attitudes & knowledge (N=656 respondents) 



Respondents (N=651) dramatically underestimated the 

amount of water used in common everyday activities.  

toilet :  

shower :  

bath :  

low-flow shower : 

outdoor yard watering :  

 

by 15% 

by 30% 

by 55% 

by 60% 

by 83% to 95%  

underestimate 

[Froehlich, UW PhD Dissertation, 2011] 

Poor Water Literacy 



Challenge: how can we use gathered data to inform our designs? 
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Eco-Feedback Design Space 

[Froehlich et al., HCIC2009; CHI2010; UW PhD Dissertation 2011] 



My own experiences Existing frameworks 
(e.g., persuasive tech, health informatics, 

other eco-feedback work, and infovis) 

Psychology 
(e.g., environmental psychology, social 

psychology, behavioral economics) 
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coarse-grain fine-grain 
≥neighbor- 
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home room fixture 
category 

fixture ≤ valve activity 

Data Granularity 
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Online Survey 
Recruitment  
o Online postings and word-of-mouth 

 

Survey Design 
o 63 questions (10 optional) 

o Question and answer order 

randomized when possible 

 
Collected Data 
o 712 completed surveys  

(651 from US or Canada) 

o Nearly 6,000 qualitative responses 







Our online interactive survey allowed us to 

study a large N and gather both quantitative 

and qualitative data 



Comparisons were the most 

uniformly desired pieces of 

information of all the dimensions 



Self-comparison 

was most preferred 

91% 



Our in-home, design-probe interviews allowed us 

to explore how the display was received by families 

and how (and where) it fit in a domestic setting 



In-Home Interviews 
Recruitment  
o Online postings and word-of-mouth 

o Specifically recruited families 

 

Interview Method 
o Semi-structured with two researchers 

o 90-minutes, 3-phases 

o Data coded by two researchers into themes 

 

Participants 
o 10 households (20 adults) 

o 11 female/9 male 

o Diff. socio-economic backgrounds & occupations 

o 18 had college degrees 

 



Display Location Preferences 

kitchen 

near 
thermostat 

high traffic  
areas 

accessible  
when needed 



Behavioral Lab Study 
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Place more emphasis on describing eco-feedback 

designs and how design choices may affect behavior 

in our research papers / white papers 

 

Help generate reusable design knowledge by 

including information not just on the final eco-

feedback design but the process used to achieve it 

1 

2 

A Call 



Froehlich et al., The Design and Evaluation of Prototype Eco-Feedback Displays for Fixture-Level Water Usage 

Data, CHI2012, http://bit.ly/JonUMDPubs 

Froehlich et al., The Design & Evaluation of Prototype Eco-Feedback Displays for Fixture-Level Water Usage Data, CHI2012 

More detail and examples about the eco-feedback 

design process here: http://bit.ly/jonUMD 



Jon Froehlich, PhD Dissertation, 2011, http://www.cs.umd.edu/~jonf/publications.html 

Jon Froehlich, Sensing  and Feedback of Everyday Activities to Promote Environmental Behaviors, PhD Dissertation 2011 



Jon Froehlich, Moving Beyond Line Graphs,  BECC2010, http://www.cs.umd.edu/~jonf/talks.html  
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