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Motivation: demand for integrated scenarios
from process-based IAMs
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Effect of damages on policy pathways?




Background 1: Improved basis of damages and
their application in IAMs

Richer picture of aggregate economic damages
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Final impacts, bottom-up

Empirical damage
functions (Burke,
Kalkuhl & Wenz),
varying the degree
of persistence, in
|IAMs

2030 Social Cost of Carbon ($ per tCO,)

Improved bottom-up
damage functions,
e.g. COACCH project
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Background 2: Least total cost analysis

Cost-benefit analysis Cost-effectiveness analysis Least total cost
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GDP damage
GDP damage

Schultes et al. 2021, https://doi.org/10.1088/1748-9326/ac27ce

Why?
* More realistic mitigation pathways because emerging damages are included

* Hedge against missing risks in available damage functions
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Relatore
Note di presentazione
LTC combines near-term emerging damages with hedging against longer-term uncertainties
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Motivation 2: Least total cost analysis
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It matters, because:

* More stringent near-term mitigation efforts

* Robust to varying assumptions about damages, socioeconomic scenarios,
climate sensitivities, discount rates
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Relatore
Note di presentazione
LTC combines near-term emerging damages with hedging against longer-term uncertainties

https://doi.org/10.1088/1748-9326/ac27ce

Research questions for integrated scenarios

What are costs and benefits of mitigation under NGES scenarios from REMIND model
different (climate, damage, policy) assumptions? total GDP Losses [tr US$2005]

with damage without damage

What are mitigation costs and damage costs in
total loss?

-20

Decompose GDP loss in mitigation costs and
damages

-30

* Requires additional model runs for process-based 0

|A M S 2025 2050 2075 2100 2025 2050 2075 2100

scenario below 2° = current policies net zero 2050

* Mitigation to guardrail plus response to internalized

damages . .
https://ngfs-scenario-portal.netlify.app/

* Direct and indirect damages
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Decomposition of total costs

L = loss from policy
intervention

G = gain from policy
intervention

Based on von
Stechow et al. 2015

Loss from
inaction

Baseline run B
without damages | =~ 0

Policy
costs w/o
damages

CEA run fixed to
policy path of P,

Residual damage
in policy case

Pp

Integrated run with

mitigation and damages

Baseline run with
damages

Piontek et al., in
preparation
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Application for REMIND for model intercomparison

iIn COACCH
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Loss from inaction

Baseline run

-10.2%

Baseline run with

By

without damages

Policy costs w/o damages

L=-

=-1%
3.7%
\ 4
CEA run fixed to P
policy path of P, 0

Residual damages in
policy case
=-2.7% (direct damage
=-2.2%)

Bp

damages

G=
6.5%

Pp

Cost-benefit run with

mitigation and damages
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Application for REMIND for model intercomparison
in COACCH

e Additional scenario requirements — total number
of runs with uncertainty analyses multiplies
 Common baseline beyond SSP = policies
i included, starting temperature, reference period
I % for temperature increase
4  Different climate modules = similar emission
pathways may translate into different
| temperature increases = different damages
E EQE%S oomagssia — opportunity of comparative advantages —

Policy detailed representation of mitigation vs. ability to
capture wider uncertainty space
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Planned analysis of the integrated NGFS scenarios

Decomposition of GDP Losses [tr US$2005]
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Piontek et al., in preparation
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Decomposition for least total cost setting

 What are the costs
and benefits from
adhering to the
guardrail
temperature?

* What additional
costs and benefits
are incurred when
internalizing
damages below the
guardrail?
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Baseline run
without damages

Policy costs to
guardrail target

CEA run to P T
guardrail target 0

Policy costs respondin
to damages

CEA run fixed to
policy path of P,

Residual damages
in LTC case

By

P,

Loss from
inaction Baseline run with
— B
D damages
“External”
mitigation
benefit

Guardrail run with
PTD 0 non-internalized

damages
“internal”
mitigation
benefit
LTC run with Piontek et al., in
mitigation and preparation
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Conclusions and next steps

» Expansion of decomposition framework to account for uncertainties =2
certainty and balanced growth equivalents

* Finalize, test and provide the decomposition framework for use in the
community — facilitate integrated scenarios with damage/climate
uncertainty

Health (infectious
diseases, mortality,

* Detailed model intercomparison with damages
needed

morbidity)

* Explore ways to combine aggregate and
sectoral damages
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* |dentify priorities for channels captured

Piontek et al.

Investment, undernourishment, poverty,
inequality, trade, migration, conflict, transport 202 1
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