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Integrated assessment models (IAMs) combine models of the Earth's climate system with models 

of economic and social systems to provide insights into the potential impacts of climate change 

and the costs and benefits of different policy responses.

Why IAMs: 

IAMs are frequently used in Intergovernmental Panel on Climate Change (IPCC) reports and have 

a significant impact on policy decisions, climate neutrality targets, adaptation plans, and climate 

legislation

Integrated Assessment Models (IAMs)



Aggregate cost benefit models

▪ Basic idea

• Climate change damages the economy

• Mitigation is a net cost to the economy

• Economic activity results in emissions

• High-level aggregate top-down representation of the economic 
and climate systems

• What is the optimal way of balancing costs and damages?

▪ Examples

• DICE, RICE, FUND, PAGE

▪ Main use

• Identify cost-optimal abatement pathways

• Calculate the social cost of carbon 5
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Process based models

▪ Basic idea

• Detailed description of processes resulting in emissions

• Detailed bottom-up representation of biophysical and 
socio-economic processing, but no feedback from 
climate damages

• What-if analysis and goal finding

▪ Examples

• IMAGE, MESSAGE, GCAM, WITCH

▪ Main use

• provide emission scenarios for future climate change 
projections 

• evaluate efficient mitigation strategies

• A major workhorse in climate change research
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Some common problems

▪ Limited consideration of uncertainty (IPCC, AR6, WG3, technical summary)

▪ Social planner assumption (Balint, 10.1016/j.ecolecon.2017.03.032)

▪ Perfect foresight

▪ Focus on static mitigation pathways (Marangoni et al., 2021)

▪ Fail to represent human behavior adequately (Peng et al., 2021)

▪ Fail to account for ethical considerations (Jafino et al. 2021)

▪ Ignore the socio-political aspects of technological transitions in favor of naive techno-economically optimal transition 
pathways (Rosenbloom 2017). 

▪ Science-driven global scenarios lack saliency in lower-level decision-making (O'Neill et al., 2020). 

▪ Undue attention to highly implausible scenarios (Hausfather and Peters, 2020) 
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Coupling IAMs with other models
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Eker et al (2018) 10.1038/s41893-019-0331-1



Moving away from storyline and simulate
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Lamontagne et al (2018) 10.1002/2017EF000701 



Moving away from storyline and simulate
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Lamontagne et al (2018) 10.1002/2017EF000701 



Moving away from storyline and simulate
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Lamontagne et al (2018) 10.1002/2017EF000701 



IAM sensitivity to normative assumptions

▪ 2 optimizations were performed to 
identify optimal abatement 
pathways using the RICE  IAM

1. Least cost

2. Utility maximization 

▪ Shifting from 1. to 2. effectively 
doubles the mitigation targets for 
the global north
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Budolfson et al (2021) 10.1038/s41558-021-01130-6
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exploration 

of Normative 
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JUSTICE framework
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Take home message

▪ IAMs are critical in information public deliberation and decision-making on climate action

▪ IAMs have many shortcomings

▪ There are ample promising research avenues to overcome the shortcommings
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