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e Contrast the behavior of models relative to each other

e Renewed interest in diagnostics of integrated assessment
models (IAMs) — example: PIAMDDI

Goals:

e |dentify indicators of model behaviour that help to explain the
spread of model results in key quantities (e.g. mitigation costs,
decarbonization rates)

e Develop rough model classification scheme that can assist the
comparative analysis of model results

e Develop standardized diagnostic experiments that can be used
to deduce such model indicators
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Model name Model category Scale
AIM-Enduse Integrated assessment model Global
DNE21+ Energy system model Global
GCAM Partial Equilibrium Global
GEM-E3 Recursive computational general equilibrium Global, EU27
IMACLIM Recursive computational general equilibrium Global
IMAGE/TIMER Partial Equilibrium Global
MERGE-ETL Intertemporal general equilibrium Global
MESSAGE-MACRO |Intertemporal general equilibrium Global
POLES Partial Equilibrium Global
REMIND Intertemporal general equilibrium Global
WITCH Intertemporal general equilibrium Global
WorldScan Recursive computational general equilibrium Global, EU27 detail
PRIMES Partial Equilibrium EU27
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Primary energy and carbon intensity response

$50 carbon tax (2010), increasing 4% per year--World $50 carbon tax (2010), increasing 4% per year--World
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Increasing carbon tax, 4% per year -- World (2045)
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Emissions response measure

Increasing carbon tax, 4% per year -- World
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World (2100)
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$50 (2010), 4%/yr increase -- World (2050)

$50 (2010), 4%/yr increase -- World (2100)
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Transformation of energy mix

Renewables _ . Non Fossils _ .
No policy baseline No policy baseline

$50 (2010), 4%/yr incr. ' $50 (2010), 4%/yr incr.

Fossils Nuclear Coal Qil & Gas

TI(2010) = |Sx — Sx(2010)| + |Sy — Sy(2010)| + |Sz — S2z(2010)|

A N N
P_ |_|( Elmar Kriegler, Research Domain Sustainable Solutions 11

PROGRAMME



Tl of O = no transformation Tl of 2 = complete transformation

TI(2010) = |Sx — Sx(2010)| + |Sy — Sy(2010)| + |Sz — Sz(2010)|

$50 carbon tax (2010), increasing 4% per year -- World

$50 carbon tax (2010), increasing 4% per year -- World
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Primary energy mix transformation index (deviation from 2010)
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NPV Policy Cost [% base consumption / GDP]

Mitigation costs (4% discount rate) \World (2005-2050)
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Costs per Carbon price [Percent/$100 tCC)2 NPV]
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$30 carbon tax (2010), increasing 4% per year -- World
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$50 carbon tax (2010), increasing 4% per year - World $50 carbon tax (2010}, increasing 4% per year -- World
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Additional Investment in Energy Supply (fraction of baseline)
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Model indicators
Emissions CoEl Indicator | Transformatio | Cost Energy
Response n Index Response Investment
Model class | Measure Measure Response
Low High Low Low Low/Medium
Partial Mixed Mixed Mixed
Equilibrium
High Low High Low Medium/High
Low High Low Medium/High | Low/Medium
General Mixed Mixed Mixed
Equilibrium
High Low High Medium/High | Medium/High

Indicator value combinations (e.g. low, high, low) shown
are combinations observed among participating models
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World (2100)
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Many models exhibit distinct fingerprint:

e strong abatement response + strong reliance on Cl + strong transformation of
energy system

e [imited abatement response + limited reliance on Cl + limited transformation of
energy system

Useful model classification to explain differences in model results
(e.g. on mitigation costs) may be established

Solidifying and testing the preliminary model classification in
applications needed

Aim: Standardized diagnostic experiments that can be run by a
large class of energy-economy and integrated assessment models
(could be a community activity)
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Discussion
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