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What are IAMs of climate change?  

Type I: Cost-benefit models of 
mitigation, adaptation and 
climate impacts (DICE, FUND, PAGE)  
• Simple representation of coupled 

system 
• Use of stylized damage functions 

Usage of cost-benefit IAMs    
 Explore trade-offs between mitigation, adaptation & impacts in a stylized 

way (e.g. sensitive assumptions, uncertainty etc.) 
  Characterize optimal GHG pricing policies 
  Explore social costs of carbon 

Socio-economic 
development 

Climate Change 

Emissions  
Land use 

Climate 
impacts 
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What are IAMs?  

Type II: Detailed integrated 
process models  
(AIM, GCAM, IGSM, IMAGE, MESSAGE-
GLOBIOM, REMIND-MAgPIE, WITCH)  
• Coupled energy-economy-land-

climate-(water  etc.) system  
• Target-based approaches          

(cost-effectiveness analysis) 

Usage of detailed-process IAMs    
 Derive scenarios for future emissions 
 Explore strategies and transformation pathways  for climate stabilization 
 Analyse water-energy-land nexus issues in a climate change context 
 Explore co-benefits and adverse side effects of mitigation measures  

Janetos, 2009 
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Models can provide maps of the 
„solution space“. 
 
Policy makers can use them to 
navigate through this space. 
 
Horses for courses: Use the right 
map for the question at hand. 

IAMs as mapping tools 

IAM domain: Bridging short & long-term, regional & global, sectors & systems  

Mercator World Map, 1569 

“Maps may be imperfect and in strong need of improvement, but will be useful 
as long as navigation is served better with than without them.” (AMPERE Synthesis Report) 
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IAMs as reasoning tools  

Problem setting and objectives  
(e.g. policy assessment,  
        identification of policy requirements, decision support) 

Analysis framing  
(e.g. scenario / study protocol) 

Model analysis  
(simulations, sensitivity analysis, results characterization) 

Evaluation of results   
(identification of insights, open questions,  
 needs for next assessment round) 

IAM analysts & 
policy makers 

IAM analysts & 
policy makers 

IAM analysts & 
policy makers 

IAM analysts 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

WGIII IPCC AR5:  
Limiting warming to 2oC involves substantial 

technological, economic and institutional 
challenges. 

Delaying additional mitigation until 2030 will 
substantially increase the challenges. 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Delaying mitigation increases the difficulty and narrows the 
options for limiting warming to 2°C. 

8 

Adapted from Figure SPM.5 

(Cost effective scenarios reaching 430-530 ppm CO2e) 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Delaying mitigation increases the difficulty and narrows the 
options for limiting warming to 2°C. 
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Adapted from Figure SPM.5 

(Scenarios reaching 430-530 ppm CO2e) 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Delaying mitigation is estimated to increase the difficulty and 
narrow the options for limiting warming to 2°C. 

10 

Adapted from Figure SPM.5 

(Scenarios reaching 430-530 ppm CO2e) 



What are the regional carbon budgets ? 

Median across 
models,  
CO2 only 

LIMITS: Tavoni, Kriegler et al, 2015, NCC  



How mitigation costs will be distributed regionally, in the absence of 
transfers (2oC case)? 

LIMITS: Tavoni et al, 2013, Climate Change Economics 4(4)  



Conclusions:  
How to use IAMs for policy analysis?  

• Use them in their domain of applicability (IAMs are neither a 
magic wand nor useless) 

• Use them interactively for mapping and reasoning about 
policy choices 

• Do not fear uncertainty - almost every decision is made under 
uncertainty 

• Balance transparency and complexity 

Recommendations relevant for both model analysts and  
users of model results  
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Discussion 
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