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Motivation and aims

Tipping points in the climate system are one of the principal
reasons for concern about climate change (e.g. IPCC ARb)

In spite of this, leading economic estimates of the cost of climate
change EITHER ignore these tipping points OR represent them in
a highly simplified way that is impossible to calibrate

But all is not lost: an emerging literature incorporates individual
tipping points in IAMs (e.g. Nordhaus on the GIS in PNAS, 2019)

Our aim is to bring this literature closer to incorporation in leading
economic estimates of climate costs, by
I Reviewing and synthesising this literature

I Building a meta/structural model capable of incorporating all
the tipping points studied so far and estimating the overall
contribution to the social cost of carbon

Dietz, Rising, Stoerk, Wagner Tipping points in the climate system and the economics of climate change



Preview of main results

TPs covered in this study collectively increase the social cost of
carbon (SC-CO3) by 28% in our main specification

A so-far incomplete sensitivity analysis indicates the corresponding
range is 2-71%

Main contributors are the methane feedbacks, i.e. permafrost
melting (4+10.6%) and dissociation of ocean methane hydrates
(+9.4%)
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What do you mean by tipping points in the climate system?
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Source: Lenton et al. 2008 PNAS.
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Models synthesised in this study

Tipping point Papers 1A Model of TP Uncertainty
PCF Kessler (2017, Clim. Chge. Econ.) DICE  Process-based Deterministic & MC
Hope & Schaefer (2016, Nat. Clim. Chge.) PAGE09 Process-based MC
Yumashev et al. (2019, Nat. Comms.)  PAGE-ICE Process-based MC
OMH Ceronsky et al. (2011, unpublished) FUND Tipping event Deterministic & MC
Whiteman et al. (2013, Nature) PAGE09 Tipping event MC
Amazon Cai et al. (2016, Nat. Clim. Chge.) DSICE Tipping event  Survival analysis
dieback
GIS Nordhaus (2019, PNAS) DICE Process-based  Deterministic
disintegration
WAIS Diaz and Keller (2016, AER P&P) DICE Tipping event Survival analysis
disintegration
AMOC Anthoff et al. (2016, AER P&P) FUND Tipping event Deterministic
slowdown
ISM Belaia (2017, unpublished) RICE  Process-based Stochastic
variability
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