
Sustainability check for IAMs:  
solving climate crisis with 

Infinitely Lived Agent Suicide Paradox? 

























The poster represents some findings from a broader study “Sustainability check for Integrated Assessment Models”.


The main question of the research - if IAMs deliver sustainable solution independently of parameters.


Traditional Cost-Benefits-Analysis (CBA)

Costs
($) Benefits

($)

CBA: Approved policy

GHG emissions 
abatement

($)
Avoided 
damages

($)

CBA: Regected policy

GHG emissions 
abatement

($)

Avoided 
damages

($)

CBA: Optimal policy

GHG emissions 
abatement

($)

Avoided 
damages

($)

CBA specifics in climate change and 
sustainability

• Very long run problems

• Exceed a lifetime of one generation

Discounting costs and benefits
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Intergenerational 
equity! Market-based 

interest rate!

How to choose the discount?

SDR =  0.1%
Immediate climate actions

“Prescriptive”

SDR =  1.5%
Delayed climate actions

“Descriptive”

0.0006

0.6

Problem with low discount

• Not consistent with observed interest rate

• Nordhaus’ “Wrinkle experiment” (Nordhaus 
2007)

– To avoid a small (wrinkle) loss in distant future 
significant action is needed now

Problem with high discount

• Neglects future catastrophic events

• Mañana solution

• Infinitely lived agent suicide paradox

Infinitely-lived agent suicide paradox:
DICE2016 parameters

• Price to exchange eternal life for increase in 
consumption today:

– ILA’s life beyond 250 years will be 14.5 times of its 
income at the base year 

– … 300 years … 40% of the base year income

– … 400 years … 15% of the base year income

Discounted cash flow (red dashed)
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Is social discounting consistent 
with sustainability?

Sustainability test for various 
discounts (0% to 15%) in DICE2016

22year

Sustainability test for various 
discounts (0% to 15%) in DICE2016
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Nordhaus and Stern:
both wrong or both right?
• Should the two discount rates be equal?

– IDR: individual discount rate (affects market interest 
rates)

– SDR: social discount rate (future vs. now)

• Or SDR and IDR should be separated in 
climate change evaluation?

Bottomline
• Intergenerational tools for intergenerational problems

• Overlapping generation models (OLG) can separate 
social discounting from individual preferences (“equity 
and efficiency can be separated” Manne 1995)

• Positive social discount implies transfers from future 
generations to currently leaving

• Traditional CBA with one representative agent and 
exponential discounting is not consistent with 
sustainability

• Intergenerational dimension should be added in CBA 
and IA 

Infinitely-lived agent suicide paradox

If an infinitely living agent is 
discounting its own future with a 
positive discount rate, the might 
be a case when its own eternal life 
is less attractive than some lump-
sum payment today.
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