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Encouraging Green Behavior!
Lots of literature on the HCI/Environmental 
Psychology side to draw from  
(Froehlich et al., CHI ‘10; DiSalvo et al., CHI ‘10)!

Many approaches to motivation  
(e.g. Abrahamse et al., 2006)!

–  Information!
–  Goal-setting!
–  Comparison!
–  Commitment!
–  Incentive/Disincentive!

Many models of behavior (Norm-Activation, 
Rational Choice, Trans-Theoretic)  
(He et al., CHI’10)!



- 



Our Research!
Past work suggests approaches for creating 
green behavior!
How to bring successfully into design of 
social sites?!

– What types of motivation will be most 
effective?!

– How does this change as group size, 
deployment length, and participation grow?!

– What role does social capital play in motivation?!
– Will online social networks have a structural 

impact on green behavior (e.g. socializing 
people to the issue, distributing information)!

!
!



Our Research!
Explored through two deployments: !
•  StepGreen.org (large scale; technology 

first)!
•  Community Monitor (small scale; user 

research first)!
!



StepGreen.org Process!
Literature studies, surveys and interviews, many 
discussions (multidisciplinary)!
Focused on:!

•  Overall Site!
•  Actions!
•  Visualization!
•  How motivational techniques worked within 

StepGreen.org …!



 
StepGreen Server: 
•  User history 
•  External user accounts 
•  External API 
 

Clients 
 
Twitter 
Phone (Android)  
Facebook (Game) 
Planning app; 
 

J.	  Mankoff,	  S.	  R.	  Fussell,	  T.	  Dillahunt,	  R.	  Glaves,	  C.	  Grevet,	  M.	  Johnson,	  D.	  Ma;hews,	  H.	  S.	  
Ma;hews,	  R.	  McGuire,	  R.	  Thompson,	  A.	  Shick	  and	  L.	  Setlock,	  ICWSM	  2010.	  	  



- 

1. Commit to actions 



- 

2. Report on actions 



- 

3. Visualize savings 



- 

4. See Suggestions 



Actions!
Drawn from many sources!
Designed to appeal!
Confirmed with survey (122 people) !
!



Developing actionable suggestions!

Surveyed 122 people through CraigsList!
 !
Each rated actions in terms of how likely 
they were to do them (1 .. 5)!



Results!
Action! Mean (sd)!

Turn off lights when leaving the room! 4.23 (1.16)!
Wash full loads of dishes! 4.14 (1.24)!
Combine trips in personal auto! 4.11 (1.14)!
Adjust thermostat to below 70 in winter! 3.84 (1.27)!
Unplug electronics when not in use! 3.78 (1.27)!
Wash laundry in cold water! 3.72 (1.26)!
Turn down water heater temperature! 3.60 (1.23)!
Take shorter showers! 3.52 (1.37)!
Reduce amount of meat in diet! 3.29 (1.45)!
Air dry your clothes! 3.13 (1.42)!
Carpool! 2.94 (1.32)!
Use public transportation! 2.95 (1.40)!
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Initial Visualization Design!



Visualization!
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Field Deployment!
Three week field study (Fall 2007)!

–  32 participants with active MySpace accounts!
–  Pre and post surveys; Interviews: on their 

environmental attitudes, decision-making styles, 
demographics!

Tracked actions on the site, friend views, 
signups: saw 57 different actions over a 3 week period!
!



Results: Actions!



Actions that don’t change 
!

Rank! Already Do! Unappealing!
1! Turn out lights when leaving 

home (16%)  

Install motion sensors for 
some lights (5%)  

2! Use a manual toothbrush  
(12%)  

Turn off and unplug devices 
at work  (5%)  

3! Turn out lights when 
leaving a room (12%) !

Volunteer time (5%) !



Popular, High Impact New Actions!

Name! Impact!
Set your home computer to sleep ! 617 lbs CO2/yr!
Recycle aluminum ! 116 lbs CO2/yr 
Adjust your water heater thermostat to 
120F !

1242 lbs CO2/yr 
 



Results: Visualization!
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Results: Visualization!



Results: Visualization!



Results: Interaction!
4 stayed on for 50-90 more days 
 
3 visited other participants’ pages frequently 
(every day to 3 days) -> wanted to see each 
other in same visualization 
 
10 reported showing the site to others 
 
2 reported answering queries about the site  
 
6 friends of participants visited the sign up 
link 
!



Design issues!

Users wanted the main site to be 
more social!
Users wanted to create their own 
actions!
More integration with social web (e.g. 
twitter integration)!
More customization & flexibility!



A	  New	  Emphasis	  
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3. Share and Discuss 



Facebook appletAdded during Summer Deployment

Myspace applet

Twitter feed

Email reminders

Content (tabbed)

Action browser:

Or reporting page:

StepGreen Server:

   - Contains user commitment and 

     reporting history

   - Keeps track of external user accounts

   - Serves data needed by visualization

Suggestion

---------------

Tag cloud



New	  VisualizaNons	  
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New Visualizations!



New Visualizations!

Grevet,	  C.,	  Mankoff,	  J.	  and	  Anderson,	  S.	  D.	  (2010).	  	  HICSS	  2010.	  



MulNple	  open	  deployments	  

CompeNNons:	  
– First	  ever	  CMU	  dorm	  study	  
– Cornell	  inter-‐building	  compeNNon	  (work	  oriented)	  
– Zoo	  Pi;sburgh	  neighborhood	  compeNNon	  
– Wellesley	  (study	  described	  above)	  
– Pi;sburgh	  Green	  Business	  compeNNon	  

Open	  Use:	  
– API	  for	  client	  development	  
– Website	  (separate	  from	  specific	  compeNNons)	  
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Next Steps!
“Full” Twitter and Desktop interfaces!
Working Facebook game!
Energy use over time [e.g. Google 
PowerMeter support]!



Our Research!
Explored through two deployments: !
•  StepGreen.org (large scale; technology 

first)!
•  Community Monitor (small scale; user 

research first)!
!



ExisNng	  Home	  Feedback	  Technology	  
Positive Limitations 

Produce 10-15% savings ���
[Parker et al., 2006; Darby, 2006; Fischer, 2008]	


Targets limited audience ���
[Thørgersen &Crompton, 2009] 	


Displays real-time information ���
(e.g., CO2, $,  kWh consumed)	


Displaying certain information 
could de-motivate individuals	

[Thørgersen &Crompton, 2009] 	


Don’t engage multiple stakeholders	


38	  
The Energy Detective	
 AlertMe Meter	
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In	  30%	  of	  U.S.	  households,	  folks	  may	  not	  
have	  full	  autonomy	  over	  their	  homes	  

Pubng	  Things	  in	  Context	  



Where	  does	  technology	  fit?	  	  
Sensing	  technologies	  produce	  new	  
informaNon	  
Social	  technologies	  facilitate	  sharing	  and	  
negoNaNon	  
Both	  technologies	  influence	  acNon	  
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Landlord/Tenant	  RelaNonships	  

Landlords	  hold	  the	  upper	  hand	  in	  landlord/
tenant	  relaNonships	  [Keller,	  1988]	  



Study	  Details	  

TENANTS	  1	   LANDLORDS	   TENANTS	  2	  

Method	  
	  

Photos	  +	  Interviews	   Interviews	   Role-‐Playing	  

Race	   African	  American	   Caucasian	   African	  American	  
+	  Caucasian	  

Income	   ~$10K/year	   $30K	  -‐$70K	  +	   <	  $20K/year	  

Dillahunt,	  T.,	  Mankoff,	  J.,	  Paulos,	  E.	  (2010).	  Ubicomp	  2009	  &	  Ubicomp	  2010	  



Sources	  of	  Conflict	
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STUDY 1	

TENANTS	


PHOTO-ELICITATION	


STUDY 2	

LANDLORDS	


INTERVIEW	


STUDY 2	

TENANTS	

ROLE-PLAY	


Expectations	

	


✔	  
	  

	  
	  

Money	
 ✔	  
	  

✔	  
	  

✔	  
	  

Power Imbalance	
 ✔	  
	  

	  
	  



Conflict	  ResoluNon	
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STUDY 1	

TENANTS	


PHOTO-ELICITATION	


STUDY 2	

LANDLORDS	


INTERVIEW	


STUDY 2	

TENANTS	

ROLE-PLAY	


Knowledge	

	


✔	  
	  

✔	  
	  

Communication & 
Negotiation	


✔	  
	  

✔	  
	  

✔	  
	  

Community Action	
 ✔	  
	  

	  
	  



Factors Influencing Behavior	


Planned	  Behavior	  
Change	  

(Sustainable)	  
Behavior	  

RouNnes	  and	  
Habits	  

Community	  Monitor	  Applica?on	  

Community	   Household	  



IteraNve	  Design	  

9	  householders	  (1	  homeowner);	  2	  landlords	  	  
3	  high	  income	  (1	  landlord)	  
Presented	  scenarios	  	  
Modified	  scenarios	  over	  study	  to	  focus	  on	  most	  
popular	  designs	  
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Davidoff	  et	  al,,	  Ubicomp	  2007	  



Online	  Discussion	  Preferred	  over	  
InteracNon	  with	  Neighbors	  

Sam, another resident of the community takes 
a look at this week’s comparison chart from his 
computer.

-
sumption than his neighbor in the early eve-
ning on average. 

SCENARIO 3b: Sam’s excess consumption

He knocks on his  neighbor’s door. He discov-
ers that his payments are much higher than 
his neighbors and he tries to !nd out why.



Design	  Carefully	  for	  Including	  All	  
Stakeholders	  

Pedro has been a landlord for many years, and 
at times has felt as if his tenants try to take 
advantage of him. For example, he has seen 
tenants’ guests become permanent tenants of 
his complex. He has also seen tenants leave 
their windows open in the winter without 
turning o! the heat;  Pedro is responsible for 
paying his tenants’ utility bills. He also notices 
that one of his tenants living in a 1-bedroom 
apartment consumes twice as much as his 
tenants living in a 2-bedroom apartment.

Pedro asks his tenant if he can take a look at 
his apartment for potential energy related 
issues. His tenant questions his request but 
allows the landlord to take a look the next day.

SCENARIO 3c: Pedro’s inspection



15 Home ���
Deployment	


Jun	   Aug	   Oct	   Dec	   Feb	   Apr	  

Pilot	  

2011	   2012	  2011	   2011	   2011	   2012	  

Deploymentd	  

Interview	   49	  

•  Mixed-Income	

•  Low-income 

don’t pay, all 
others pay	


•  All electric	


•  Built in 1907 /
2010	




50	  



51	  



52	  



0	  

50	  

100	  

150	  

200	  

250	  

300	  

350	  

400	  

450	  

500	  
Ways	  To	  Save	  

Community	  Msgs	  Views	  

Ways	  to	  save	  added	  

Leaderboard	  Views	  



70	  
	  
60	  
	  
50	  
	  
40	  
	  
30	  

70	  
	  
60	  
	  
50	  
	  
40	  
	  
30	  M

ai
n	  
St
re
t	  

	  
	  

	  
	  

	  H
am

le
t	  

O
ut
do

or
	  T
em

pe
ra
tu
re
	  (o

ve
rla

y	  
lin
e)
	  



Conclusions!
Carefully designed, targeted, small deployment 
more engaging than general system in our case!
Social connections worked best when online and 
offline complemented each other!
Privacy and power a special concern in multi-
stakeholder settings (e.g., landlord/tenant)!
Households naturally took on many different 
roles with respect to the second deployment!
Personal Informatics for energy? !

–  Impact hard to quantify!
– Comprehensive data unavailable!



For	  the	  future	  
Automated techniques under explored!
Beyond the individual?!
Crossing cultures?!
!
!
!
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Research.stepgreen.org 
Stepgreen@cs.cmu.edu!

Thanks to the many 
many students who 
helped to make 
Stepgreen real.  


