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Mispercep3ons of Feedback 
•  People’s intui3ve understanding of complex system dynamics is 

poor. 
•  Performance degraded by dynamic complexity: 

–  Lags 
–  Accumula3ons (stocks and flows) 
–  Feedbacks 
–  Nonlineari3es 

•  These difficul3es are pervasive, robust & resistant to formal training 
in STEM (Science, Technology, Engineering and Mathema3cs). 

•  All these elements pervasive in climate change 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Consider a scenario in which the concentration of 
CO2 in the atmosphere gradually rises to 400 ppm, 
about 8% higher than the level in 2000, then 
stabilizes by the year 2100, as shown here: 
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Es3mate CO2 Emissions and Removal 
1. The graph below shows anthropogenic CO2 emissions from 1900-2000, and current net removal of

CO2 from the atmosphere by natural processes.  Sketch:
a. Your estimate of likely future net CO2 removal, given the scenario above.
b. Your estimate of likely future anthropogenic CO2 emissions, given the scenario above.
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Typical Response 



Mass Balance? 
• 84% violate conservation of mass

• 75% violate equilibrium condition that 
stable atmospheric CO2 →  
Emissions = Removal

• 63% assert atmospheric CO2 can be 
stabilized while E > R 

Subjects:  MIT Graduate Students
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Adults' Mental Models of Climate Change Violate Conserva3on of 
Ma`er. Clima2c Change 80(3‐4): 213‐238. 



Policymaker Mental Models 
“Currently, in the UNFCCC negotiation 
process, the concrete environmental 
consequences of the various positions 
are not clear to all of us. 

There is a dangerous void of 
understanding of the short and long 
term impacts of the espoused …
unwillingness to act on behalf of the 
Parties.” 

– Christiana Figueres, UNFCCC negotiator   
   for Costa Rica




Climate Interac3ve Mission 

“Climate Interac3ve is building a community that 
creates, shares, and uses credible models, accessible 
simula3ons, and related media in order to improve 
the way leaders and ci3zens around the world think 
about the climate.  

Our purpose is to get these simula3ons and insights 
into the world as accessible products so they can be 
tweaked, enhanced, translated, distributed and used 
to power change around the world.” 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Our Approach 

•  Provide a means to speed up the learning by 
providing instant feedback 
–  Interac3ve materials and simulators 

•  Open access materials 
– Climate models, course materials that have been 
used around the world, museum exhibits, etc. 

•  Scien3fically rigorous and reviewed 
–  Independent panel reviewed main simulators 



Available Resources 

•  Online simulators 
– Climate change lag, importance of global 
approach, “bathtub” lessons 

•  Classroom World Climate nego3a3on exercise 
(supported by simula3on) 

•  ClimateScoreboard.org 
– Web widget showing the effec3veness of 
proposed country ac3ons, if fully implemented 



DEMOS 



What’s Next? 

•  Would love to work with you to develop K‐12 
tools and lessons 

•  Target new plajorms for lessons (iPad, 
phones?) 

•  We’re crea3ng a low‐carbon economy 
simulator to help people understand the 
delays in infrastructure investments of clean 
technologies 



Thank you 

Travis Franck 
travis.franck@tu<s.edu 

www.climateinterac3ve.org 


