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Costs of climate policy: IPCC ARS
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WG3: Estimates of the aggregate economic costs of
mitigation vary widely, but increase with stringency of

# mitigation (high confidence). Reaching about 450ppm
CO2eq by 2100 would entail global consumption losses 3—
~11% in 2100 ) Consumption Losses 2020-2100
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The costs of achieving climate targets and the
sources of uncertainty
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So what are the costs of reaching 2°C and 1.5°C...

And what determines the uncertainty range?
o N

Most simple model

What is the uncertainty range associated with these numbers?
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f(COZ) = (Ttarget_ T2010)/TCRE
TCRE ~ N (0.62,0.12) «— IPCC, 2014 SYRJand Collins, M. et al. in Climate Change 2013: The Physical

Tyo10 ~ N(0.91,008)  Science Basis Most simple model

Visser, H., et al Jignal detection in global mean temperatures after ‘Paris’: an
uncertainty and sgnsitivity analysis. Clim. Past 14, 139-155 (2018).
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TCRE ~ ' (0.62,0.12)
T2010 ~ N(Ogl, 008)

1
I(COZ) = (Ttarget_ Ty010 + Unon_co;/TCRE

Onon-co, ~ M(0.0,014)~—_
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Most simple model

sd + central limit theorem
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Most simple model

f (COy) = (Ttarget — T010+ O'non—COZ)/TCRE
TCRE ~ N (0.62,0.12)
T2010 ~ N(O.gl, 0.08)

2 O'non_coz ~ N(OO, 014)

Total human-induced warmipg
4°C '

3°C

2°C

Temperature change

€0, -induced warming

4 6 8
Emissions (TtCO2)

PBL Netherlands Environmental

Assessment Agency
7 B ARS5: median
B ARS5:66% Cl
< 6 o : B ARS: full range
=z e SSP: Consumption loss
£ 5 * SSP: Area under MAC
L]

4% ® SSP: Cost estimate
o 4 . .
e ¢ .
o 3 .
= ° o *
Q L ]
© 2%
0 .
< ° (]

13 .

P s o
. 1:‘ . l’ !
0 =
1 2 3 4 5 q

Cumulative emissions since 2010 (TtCOz2)

150

100

un
=]

slated abatement costs (trillion USD)




PBL Netherlands Environmental ‘ ‘
|

Assessment Agency
f(COz) = (Ttarget — Ty010+ O'non—COZ)/TCRE COStS(COz) = a + b e_c*f COZ
TCRE ~ N (0.62,0.12)
T2010 ~ N(O.gl, 0.08)
o B AR5: median
5°C _ P~
Onon-co, ~ N (0.0,0.14) B ARS: 66% Cl Q
P TIRR T 7 B ARS: full range =
o otal human-induced warming ; . Model: median 150 5
o % * Model: 90% Cl =
5 E 5 ® SSP: Consumption loss T
S 3°C N . * SSP: Area under MAC 1%
v A _ . 100 S
= o 4 SSP: Cost estimate o
: 2 .
ﬂé 2°C G 3 E
EE €0, -induced warming % 50 H
= ®
o'
< 1 k5
T
0

Emissions (TtCO2) Cumulative emissions since 2010 (TtCO2z)



costs(T) = costs

Most simple model/l \
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Monte-Carlo simulation 6,500 model runs
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Translated abatement costs (trillion USD)
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Sobol, I. M. On sensitivity estimation for nonlinear

Monte_Carlo Simulation mathematical models. Matem. Mod. 2, 112—118 (1990).
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Sobol, I. M. On sensitivity estimation for nonlinear

Monte-Cark) S|mu|at|0n mathematical models. Matem. Mod. 2, 112-118 (1990).
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Translated abatement costs (trillion USD)
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Monte-Carlo simulation Socio-economic development
dominant factor in costs
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Translated abatement costs (trillion USD)

Costs and benefits
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Simple Complex

The most simple model.... |

> Nicely transparent and can be easily calibrated to ‘iconic’ assessment
findings

> Some clear limitations (above all due to meta-model character)

> Code avallable... but equations and input data can also be taken from the
article

> Model can be easily expanded and updated:
— Breaking up TCRE in carbon cycle and climate sensitivity uncertainty

— Adding non-CO2 forcing as separate uncertain term (needs some work on TCRE)

— Making model temporal and adding economic choices and uncertainty... technology
learning, inertia, discount rate

— schade
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Some conclusions

> Do more with statistical interpretations of our data (and be less reluctant)
> Do more with meta-modelling

> Rapidly increasing costs for low temperature targets, but mostly for some
development patterns (SSP5, SSP3) — not for others

> Uncertainty considerable... but not excessive

> Uncertainty dominated by costs differences (and underlying the SSPs) - if
one wants to reduce uncertainty, might have consequences on where to
Invest R&D funds
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