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Sustainable Interaction Design

A key emerging area of interest centers on the 

role that interactive technology can and should 

play in facilitating more environmentally 

sustainable behaviors.

Blevis, E. (2007). Sustainable interaction design: invention & disposal, renewal & reuse. In Proceedings CHI '07. ACM Press, New York, NY, 503-512.

Holmes, T. G. (2007). Eco-visualization: combining art and technology to reduce energy consumption. In Proceedings of the 6th ACM SIGCHI 

Conference on Creativity & Cognition. p. 153-162.

Mankoff, J., Matthews, D., Fussell, S. R., and Johnson, M. 2007. Leveraging Social Networks To Motivate Individuals to Reduce their Ecological 

Footprints. In Proceedings HICSS. IEEE Computer Society, Washington, DC, 87.



“Residential and commercial buildings account 
for two-thirds of the electricity used in the US, 
36 percent of US greenhouse gasses, 9 percent 
of world greenhouse emissions, and 12 percent 
of US fresh water consumption.”

Schipper, L. (1989), “Linking lifestyle and energy used: a matter of time?” , Annual Review of Energy, Vol. 14, pp. 273-320. 

Wilson, A. and Yost, P. (2001). “Buildings and the environment: the numbers”, Environmental Building News, Vol. 10. 

Petersen, J. E., Shunturov, V., Janda, K., Platt, G., & Weinberger, K. (2007). Dormitory residents reduce electricity consumption when exposed to 

real-time visual feedback and incentives. International Journal of Sustainability in Higher Education, 8(1), 16-33.



“Previous studies have estimated that occupant 
activities and choices control up to 50 percent of 
residential energy use, while the balance 
depends on physical characteristics of buildings 
and building equipment over which occupants 
have no control.”

Schipper, L. (1989), “Linking lifestyle and energy used: a matter of time?” , Annual Review of Energy, Vol. 14, pp. 273-320. 

Wilson, A. and Yost, P. (2001). “Buildings and the environment: the numbers”, Environmental Building News, Vol. 10. 

Petersen, J. E., Shunturov, V., Janda, K., Platt, G., & Weinberger, K. (2007). Dormitory residents reduce electricity consumption when exposed to 

real-time visual feedback and incentives. International Journal of Sustainability in Higher Education, 8(1), 16-33.



Consolvo et. al, (2008). Activity Sensing in the Wild: A Field Trial of UbiFit Garden. In Proceedings of CHI 2008 Conference on Human Factors in 
Computer. 

Fogg, B. J. (2003). Persuasive Technology: Using Computers to Change What We Think and Do.  Morgan Kaufmann.  

Friedman, B., Kahn, P., and Borning, A. (2006). Value sensitive design and information systems. In P. Zhang & D. Galletta (eds.), Human-Computer 

Interaction and Management Information Systems: Foundations. M.E Sharpe, New York, 348-372.
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Persuasive Technology

Movement in HCI toward informing choices people 
make in their everyday lives to motivate positive 
behavioral or social change. 

Consolvo et. al, (2008). Activity Sensing in the Wild: A Field Trial of UbiFit Garden. In Proceedings of CHI 2008 Conference on Human Factors in 
Computer. 

Fogg, B. J. (2003). Persuasive Technology: Using Computers to Change What We Think and Do.  Morgan Kaufmann.  

Friedman, B., Kahn, P., and Borning, A. (2006). Value sensitive design and information systems. In P. Zhang & D. Galletta (eds.), Human-Computer 

Interaction and Management Information Systems: Foundations. M.E Sharpe, New York, 348-372.
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A key emerging area of interest centers on the role 
that interactive technology can and should play in 
facilitating more environmentally sustainable 
behaviors.

Blevis, E. (2007). Sustainable interaction design: invention & disposal, renewal & reuse. In Proceedings CHI '07. ACM Press, New York, NY, 503-512.

Holmes, T. G. (2007). Eco-visualization: combining art and technology to reduce energy consumption. In Proceedings of the 6th ACM SIGCHI 

Conference on Creativity & Cognition. p. 153-162.

Mankoff, J., Matthews, D., Fussell, S. R., and Johnson, M. 2007. Leveraging Social Networks To Motivate Individuals to Reduce their Ecological 

Footprints. In Proceedings HICSS. IEEE Computer Society, Washington, DC, 87.
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http://buildingdashboard.com/clients/oberlin/dormenergy/

Petersen, J. E., Shunturov, V., Janda, K., Platt, G., & Weinberger, K. (2007). Dormitory residents reduce electricity consumption when exposed to 

real-time visual feedback and incentives. International Journal of Sustainability in Higher Education, 8(1), 16-33.



http://buildingdashboard.com/clients/oberlin/dormenergy/

Petersen, J. E., Shunturov, V., Janda, K., Platt, G., & Weinberger, K. (2007). Dormitory residents reduce electricity consumption when exposed to 

real-time visual feedback and incentives. International Journal of Sustainability in Higher Education, 8(1), 16-33.

Can this work at IU?

What social and design factors will determine 
success?



Design and implement a conservation competition 
utilizing web-based feedback on the IU campus.

Purpose
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Essential Contributors:



Essential Contributors:

David Fuente
Planning / PR



Essential Contributors:

Will Odom and James Pierce
User Research and Design



Essential Contributors:

Glenn Moulton
Metering



Essential Contributors:

Jeff Huang
Database



Essential Contributors:

Kelly Breeze
Student engagement



1. reduce overall energy & water consumption

2. raise awareness about environmental effects

3. educate toward long-term sustainable behaviors and 
attitudes

4. generally advance the broader sustainability 
initiative at IU

Design Goals



(Will Odom & James Pierce)

6 contextual interviews were conducted with 
undergraduate residents of dormitories across 
campus.

Contextual Interviews





1. dormitory rooms are often cluttered with electronic 
devices



2. residents are largely unaware of how much energy 
particular devices and behaviors consume 



3. students did not know how to reduce their energy 
consumption beyond the most common strategies. 



4. consumption behaviors are strongly influenced by their 
peers 



Contextual Interview: Insights

Leverage social motivation.

Inform about specific behaviors.



Competition Structure

10 participating dorms

4 weeks (March 20-April 17)

Challenge: Reduce energy and water compared to 
previous usage

1st Prize: Cookout + $500

2nd Prize: $250

Web-based feedback throughout



The data

Meters were read twice per 
week

Uploaded to a newly 
created SQL Server 
database



Meter Readings

SQL Server

PHP Script

XML Output

Adobe Flex
Data Visualization

Data Process









Evaluation Results

Additional color tagging was needed to help users avoid 
confusion.

Our users did not seem to be motivated by raw

numbers of reduction alone (e.g. total tons of carbon

dioxide reduced, etc.).

Study participants wanted control over seeing both their 
own impact and their dorm’s total consumption.
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The Winners

1st Place - Briscoe

electricity: -31%   water: -3%

2nd Place – Teter

electricity: -16%   water: -14%

Average

electricity: -15%   water: -2.5%



Estimated Savings

electricity: 446,139 KWh 
equivalent to 743,562 60 watt bulbs burning for 10 hrs

water:   613,919 gallons 

equivalent to 383,700 toilet flushes 

total cost avoided:   $25,972

total CO2 avoided: 801,454 lbs

equivalent to 67 cars off the road for 1 year 













Summary

Only a minority of students got excited about the 
competition. 

But it was enough have significant impact. 



Improvements for next year

Better prizes

More visibility

Include Collins

Feedback should be more present and more engaging



http://buildingdashboard.com/clients/oberlin/dormenergy/

Petersen, J. E., Shunturov, V., Janda, K., Platt, G., & Weinberger, K. (2007). Dormitory residents reduce electricity consumption when exposed to 

real-time visual feedback and incentives. International Journal of Sustainability in Higher Education, 8(1), 16-33.

Can this work at IU?

What social and design factors will determine 
success?
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Factors for motivation

Social

Influence

Individual

Behavior

incentives

feedback



Social incentive

Insight: Social motivation is critical for participation.

“…if all the girls on my floor really wanted to win, I’d try 
to save energy; otherwise, I probably wouldn’t do 
anything differently.”

- Amy, college freshman



Prescriptive feedback

Insight: Students are often unaware of how to best 
alter behavior to conserve resources.

“Besides turning off the lights, I don’t even know what I 
could do to save energy.”

- Sarah, college junior



We conducted preliminary testing to obtain feedback 
on different conceptual directions.

Competition 
Standings

Real-time 
Consumption 
Information

Ambiguous 
Representation 

Social Incentive

Prescriptive 
Feedback

Testing Conceptual Directions



Student 
Pledge Action

Dormitories with 
largest projected 
savings based on 

pledge data

Dormitories 
with largest 

actual savings 

Pledge Wall / Initial Mockup



Conservation 
Action

Device

Projected savings 
(kwh, $)

Graphical display 
of projected 

weekly usage 
patterns

Prescriptive / Initial Mockup



We conducted preliminary testing to obtain feedback 
on different conceptual directions.
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Ambiguous 
Representation 

Social Incentive

Prescriptive 
Feedback

Contextual research and preliminary testing suggest 

pursuing underexplored conceptual directions:

Conceptual Directions to Pursue



Future Work

Apply new interactive concepts to next year’s 
competition (James Pierce).

Design a visualization for all metered buildings 
on campus (this summer). 
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An immediate reduction in use - > monetary savings, 
reduced environmental impact

Advancing campus sustainability - > education and 
awareness, publicity for the initiative

Greater understanding of opportunities and challenges 
involved in designing for behavior change

Benefits



Service Learning

Strategic Design

Prototyping

Reflection



Design is about creating intentional change to the real 
world.

Design always works within limited time, resources, 
and knowledge.

“Design is about service on behalf of the other.”

- Nelson and Stolterman (2003)

Design as Service



Experiential learning through community service and 
reflection.

Primary objective was to implement the competition, 
intellectual goals were secondary.

Service Learning



Interaction designs are tactical components in context 
of a larger system working towards long-term 
organizational goals. 

The strategy and entire tactical system are part of the 
design.

Strategic Design



“Design thinking is inherently a prototyping process. 
Once you spot a promising idea, you build it. The goal 
isn't to create a close approximation of the finished 
product or process; the goal is to elicit feedback that 
helps us work through the problem we're trying to 
solve. In a sense, we build to think.”

-Tim Brown, CEO at IDEO

Prototyping

http://www.fastcompany.com/magazine/95/design-strategy.html


