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Owing to various biases, information is 
received, accessed, and perceived subjectively

• Trust-based networks

• Confirmation bias

• Ostrich effect

• Anchoring
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Source: Attari et al., PNAS (2010).

Karlsson, Loewenstein, & Seppi, Journal of Risk and Uncertainty (2009).



Where are we now?
• Typical outreach through 

– Utilities

– Bill inserts

– Infographics

• How effective? 

– Salience
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Why Games?
• Do games have greater impact than traditional forms of 

information? 
– Yup! 

• Through which behavioral channels?
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– Agency, intention

• Does frequency/amount of 
content per communication 
matter? 

– Sure does!

• Information objectives

– Basic objective information

– Reduced information search costs

– Confronting misperceptions 

Clim’way

“Serious Games”: Games with primary 
purpose other than entertainment



Three Experiments
1) Energy Games RCT
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Pre-Survey
TPB constructs, intentions, 
behaviors, demographics 

Energy Games
Week 1

Energy Games
Week 2 Post-Survey

TPB constructs, intentions, 
behaviors

No contact

Game Cohort

Control Cohort

Pre-Survey
TPB constructs, intentions, 
behaviors, demographics 

Post-Survey
TPB constructs, intentions, 

behaviors

All Content

No contact

Single Message

Control Cohort

First Half 
Content

Second Half 
Content

Multiple Messages

2) Energy Games within subjects (no control cohort)

3) Passive Info RCT



Game Platform: Ringorang®

• Question conveys actionable 
or educational information 

• An insight provides more 
context or information 

• < 1min

• Not too complex

– Points, Leaderboard, Prize drawing

• Easy learning curve

• Minimizes confounding factors
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Survey Topics: Solar Measures

• Attitude
– General appeal, financial outcome, impact on home value, visual 

appeal, environmental benefit, and maintenance

• Subjective norms
– People who are important to me would approve

– Most people who are important to me would support my installing 
solar.

• Perceived Behavioral Control (PBC)
– Ease of installation, affordability, knowing what steps to take, 

available time

• Intention
– How likely is it that you will request a quote for a solar installation 

some time in the near future (within the next few months)? 
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Pre-treatment Survey TPB Metrics

• PBC and intentions low (below neutral of 4)
• Solar perceived as “unaffordable” indicates anchoring
• PBC key factor to impact
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EG RCT: game to control d = 0.71 Δ = 20%

EG within subjects d = 0.66 No change

Passive: Multi to control d = 0.33 Δ = 14%

Passive: Multi to single d = 0.26 No change

Passive: Single to control No change No change

Results: TPB Constructs

PBC 
Incentive 
Awareness
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• Repeatability of Energy Games (similar effect size, d)

• PBC and incentive awareness consistently effected 

– But not for single message condition

– Effect 2x for Energy Games compared to multi message

Effect size – Cohen’s d
Two-way repeated measures ANOVA



Results: Intentions

Intentions

d = 0.49

d = 0.63

d = 0.36

No change

d = 0.28
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• Repeatability of Energy Games (similar effect size, d)

• Multi and Single have comparable impact on intentions

• Energy Games consistently higher effect size

EG RCT: game to control

EG within subjects

Passive: Multi to control

Passive: Multi to single 

Passive: Single to control

Effect size – Cohen’s d
Two-way repeated measures ANOVA



Key Insights

• Higher frequency, smaller bits of information 

– Energy Games extreme end of modularity

– Games as cohesive experience may slow fatigue

• Interactive nature tests perceived knowledge

– Need to “encounter” information to address
confirmation bias

– More “aha” moments  Higher PBC to correct 
misplaced anchor points

• Simple (but serious!) games could help “activate” 
passive potential customer base
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What Next?

• What is the durability of the impact on 
antecedents?

• What are the long-term impacts (over several 
months) of the information modes on solar 
adoption behavior? 

• Optimal quantity, frequency, and content of to 
maximize engagement and reduce audience 
fatigue? 

• Does the mode of information delivery affect the 
likelihood of independent information search?

The University of Texas at Austin 12



Acknowledgements
• Research funded by the U.S. Department of Energy SunShot 

Initiative under the Solar Energy Evolution and Diffusion 
Studies (SEEDS) program and LBJ School Policy Research 
Institute (PRI)

• Vergence/RingoRang team

– Robert Feeney (CEO) and Greg Pinter (VP, Engineering)

• AEP North Texas and AEP Central Texas

– Project design

– Outreach and participant recruitment for AEP

• Jay Zarnikau and Frontier Associates

– Project design

– Outreach and participant recruitment AEP

• North Texas Renewable Energy Group

– Outreach and participant recruitment for DFW
13The University of Texas at Austin



Key References
• Ajzen, I., 1991. The Theory of Planned Behavior. Organizational Behavior and Human 

Decision Processes, 50, pp.179–211.

• Beck, A.L., Lakkaraju, K., and Rai, V., 2016. Small Is Big: Interactive Trumps Passive 
Information in Breaking Information Barriers and Impacting Behavioral Antecedents. Under 
Review.

• Connolly, T.M. et al., 2012. A systematic literature review of empirical evidence on computer 
games and serious games. Computers & Education, 59(2), pp.661–686.

• Gardner, G.T. & Stern, P.C., 2008. The Short List: The Most Effective Actions U.S. Households 
Can Take to Curb Climate Change. Environment: Science and Policy for Sustainable 
Development, 50(5), pp.12–25.

• Hamari, J., Koivisto, J. & Sarsa, H., 2014. Does Gamification Work?--A Literature Review of 
Empirical Studies on Gamification. System Sciences (HICSS), 2014 47th Hawaii International 
Conference on, pp.3025–3034. 

• Rai, V. & Beck, A.L., 2015. Public perceptions and information gaps in solar energy in Texas. 
Environmental Research Letters, 10(7), p.074011. 

• Rai, V. and Beck. A. L., 2016. Serious games in breaking informational barriers in solar 
energy. Under Review.

• Werbach, Kevin & Hunter, Dan (2012). For The Win: How Game Thinking Can Revolutionize 
Your Business.

The University of Texas at Austin 14


