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Difficulty assessing proposals

ñ...delegates [in Bonn] complained that their heads 
were spinning as they were trying to understand the 
science and assumptions underlying the increasing 
number of proposals tabled for Annex I countriesô 
emissionreduction ranges.ò 

http://www.iisd.ca/vol12/enb12403e.html

ñThey all seem to use 
different base years 
and assumptionsé: 
how can we make 
any sense of them?ò



Current Confirmed Proposals

Country 2020 2050 Other

Australia 5% below 2000 60% below 2000 20% renewable 
energy by 2020

Brazil 36% below 
business-as-usual

Amazon 
deforestation 70% 
below 2009 by 
2017

China Carbon intensity 
45% below 2005

Increase forest 
coverage 40M Ha 
by 2020

EU 20% below 1990 80% below 1990

Russia 20% below 1990 50% below 1990

US 17% below 2005

Compiled by Climate Interactive, Feb. 2 2010 release, http://climateinteractive.org/scoreboard/scoreboard -science-and-data

and so on ...



Policymaker Mental Models

ñCurrently, 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 éunwillingness to act on behalf of 

the Parties.ò

ïChristiana Figueres, UNFCCC negotiator  

for Costa Rica (now UNFCC Secretary)



GHG

Emissions

Net

Removal

GHGs in AtmosphereGHGs in Atmosphere

Atmospheric Greenhouse Gases (GHGs)

Courtesy of John Sterman, MIT



Sterman & Booth Sweeney, Understanding Public Complacency about Climate Change
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Complementing big models -
Calibration to AR4 Scenarios



Model Carbon Cycle Climate Notes

DICE

(Nordhaus 1994)

1st order linear 2nd order linear

(Schlesinger & 

Thompson 1982)

1storder versions donôt conserve 

carbon; 3rd order version has 

problematic physical 

interpretation; linearity is 

unrealistic for high-emissions 

scenarios

DICE

(Nordhaus 1999+)

3rd order linear

Impulse response 

functions/convolutions 

(Various)

1st-5th order linear, characterizing response of 

larger model

Hard to explain in physical terms

Good Enough Tools

(Socolow & Lam 2007)

1st-3rd order linear NA Calibrated to long-term response 

(beyond 2100); simpler versions 

donôt conserve carbon

FAIR

(den Elzen & Lucas 

2005)

Image 2.2 biosphere, 2D ocean, MAGICC 

climate + alternative impulse response 

functions

Early versions run interactively, 

with interface

JCM

(Matthews 2003)

Bern-HILDA carbon cycle, Wigley/Raper 

UDEP climate, regional impacts

Runs interactively, rich but 

complex interface

MAGICC/SCENGEN

(Wigley 2005)

Intermediate complexity GHG cycles and 

climate; regional downscaling

Not real time; limited interface

Similar Models
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Desktop Interface



Copyright © 2010 Ventana Systems, Inc.   Ventana is a registered trademark and a registered service mark of Ventana Systems, Inc.

12

CO2 Fossil Fuel Emissions
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CO2 Fossil Fuel Emissions
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Global Temperature Change
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CO2 Fossil Fuel Emissions
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C-ROADS at COP -15

ÅPresident briefed by 
Science Advisor

ÅScoreboard widget 
went viral

ÅJoint real - time 
analysis releases 
picked up by media, 
negotiators

ÅUS State Dept used as 
common platform, 
picked up by other 
delegations

ñThis capability, had it been 
available to me when we 
negotiated Kyoto, would have 
yielded a different outcome.ò 

Tim Wirth , President, UN Foundation, 
former Senator
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The world wasnôt ready

ÅNegotiators didnôt 
have the mandate to 
achieve a meaningful 
agreement

Result: as of recently,

+7 degrees F in 2100
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Related Activities

ÅC-ROADS

ïTalks ïTEDx, ...

ïScience museums

ïWorld Climate Exercise

ïOngoing assessment 
of current proposals

ÅProvincial emissions in 
China

ÅMIT Climate 
Collaboratorium

MIT ClimCollab - EMF 2010 - ver 4-present.pptx
MIT ClimCollab - EMF 2010 - ver 4-present.pptx
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Reflections & Questions
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Strategies that worked for us

Å Focus on user needs
Å Serving untapped audiences
Å Sharing through intermediaries

Å Iterative rollout (learning along the way)

Å Simplicity and transparency

Å Open source
Å Aggressive promotion

Å Broad partnership (nonprofits, foundations, scientists, 
businesses)
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Clients & Approaches

Channel Mode of 
use

Tool Theory of 
change

Negotiators Direct Interactive Desktop 
software

Public Web 
developers

Server 
software

Web widgets, 
code

Media Press release

Science 
museums

Interactive 
exhibits

Code, 
response 
surfaces

Direct Online 
models

Web software

CEOs,
thought 
leaders

NGO 
workshops

Simulation 
games

World 
Climate
Exercise
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Articulating a Positive Vision
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The generic challenge: 
help people to manage complex systems 

Å Evaluate specific decisions

ïConnect actions to outcomes

ïFormalize the ñphysicsò of the world, so politics can focus on 
questions of values and distribution

Å Promote sound decision making principles

ïEconomic, dynamic, statistical, logical, ...

Å Improve mental models

Å Facilitate good process
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Where is the decision maker appetite?

Å Impacts

Å Assessment of sectoral activities and policies

ïhow many wind turbines, nuclear plants, ... needed to 
achieve xxx?

ïdoes a 2020 ñlow hanging fruitò pathway facilitate 2050 
transformation?

Å Assessment of actual instruments

ïlinked fee in APA, strategic reserve in ACES (control systems 
designed by lawyers)

ïLCFS (predominant tools are open loop)

ïquick turnaround is important

Å Tools for developing countries
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What mental models could IAMs improve?

Å Concrete topics

ïCapital turnover constraints

ïMarket-mediated indirect effects (e.g., leakage)

ïGreen jobs

ïTechnology

ï...

Å General principles

ïTiming of action

ïResponse to uncertainty

ïEnabling tradeoffs

ïDecentralizing decisions

ï...
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Working as a community

Å Open source

Å Attract funding for deep analysis by making results 
more valuable

Å Tool guidance (model web portal)

ïReady links to metadata, interpretation, papers

ïSocial networks among users, modelers, funders

Å Provide pathways from simple to complex models 
(gateway drug)

Å Sharing through metamodeling
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Some challenges of pervasive, open 
modeling

Å How do we make results relevant for people who donôt 
like graphs?

Å How can we promote appropriate use?

ïPromote intelligent experimentation and combination of 
tools and results?

ïConvey the limits of model validity?

AAggregation

AUncertainty

A1st best representations of 2nd best phenomena

ïAvoid emergence of propaganda and errors?

ïTranslate economic and scientific jargon?

Å How can we make big models transparent?



www. climate interactive .org



C-ROADS Development Team 

ï Tom Fiddaman, Ventana Systems

ï Travis Franck, Tufts University

ï Andrew Jones, Sustainability Institute

ï Stephanie McCauley, Sustainability Institute

ï Phil Rice, Sustainability Institute

ï Beth Sawin, Sustainability Institute

ï Lori Siegel, Sustainability Institute

ï John Sterman, MIT Sloan School of Management

With key partners 
such as Bob Corell 
and the Climate 
Action Initiative


