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Introduction

Established - IAM - mitigation scenarios feature continued
economic growth and large negative emissions or high rates of
decoupling between energy use and economic growth to meet climate
targets (Grubler et al. 2018 ; Semieniuk et al. 2021)
A few post-growth scenarios of different kind outside
mainstream IAMs : Millward-Hopkins et al. 2020 ; Kuhnhenn
et al. 2020 ; Keyßer et Lenzen 2021 ; Nieto et al. 2020 ;
D’Alessandro et al. 2020
Question : What is the capacity of existing IAMs to quantify
post-growth mitigation narratives and what are the key remaining
modelling challenges ?
Method : Comparing a representative sample of well-established
IAMs against post-growth mitigation policy themes and narratives
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Post-growth climate mitigation scenarios : themes and
narratives

Theme Narrative

1 Energy and material systems Reduce and stabilise energy use and material throughput
2 Energy services Provide sufficient and efficient energy services
3 Inequality Reduce inequality between and within countries
4 Structural change and macroeconomy Induce structural change towards low carbon, labour intensive

economies emphasizing public provisioning
5 Consumption and lifestyles Promote less material intensive consumption patterns
6 Business models Promote business models that focus on fairer distribution of value

and the common good
7 Public sector Develop a strong public sector to provision universal basic services
8 Work patterns Transform work patterns (including working time reduction)
9 Monetary and Financial system Secure a stable financial system that serves the goals of society
10 Well-being (eudaimonic) Focus on improving social outcome, provisioning for human needs

and well-being

Sources : Pauliuk et al. 2017 ; Haberl et al. 2019 ; Krausmann, Wiedenhofer et Haberl 2020 ; Creutzig et al. 2022 ;
Berg et al. 2019 ; Hardt et O’Neill 2017 ; Kallis, Kerschner et Martinez-Alier 2012 ; Cosme, Santos et O’Neill
2017 ; Hickel et al. 2021 ; D’Alessandro et al. 2020 ; Lamb et Steinberger 2017
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A representative sample of IAMs

→ The sample covers 1336/2304 scenarios of the IPCC AR6 scenario database

Model Economic cove-
rage

Solution me-
thod

Macroeconomic
sectors

Economic
theory

Reference

GCAM PE 1 RD 2 - - JGCRI 2021
IMAGE PE RD - - Stehfest et al.

2014
MESSAGE GE 3 IO 4 Single Neoclass. Huppmann

et al. 2019
REMIND GE IO Single Neoclass. Baumstark et

al. 2021
WITCH GE IO Single Neoclass. Emmerling et

al. 2016
AIM GE RD Multi Neoclass. Fujimori,

Masui et
Matsuoka
2012

GEM-E3 GE RD Multi Neoclass. Capros et al.
2013

IMACLIM GE RD Multi Hybrid/Structuralist Waisman et al.
2012

E3ME FE 5 ME Multi Post-Keynes. Econometrics
2019

1. Partial Equilibrium
2. Recursive-Dynamic
3. General Equilibrium
4. Intertemporal Optimization
5. Full Economy
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Comparing the Models against Narratives (1) : Energy and
Inequality
→ Assessment based on completeness and consistency of representation (variables +
mechanisms) : darker blue indicates higher level of completeness and consistency / Dotted cells :
feasible exogenous mode in scenarios
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Comparing the Models against Narratives (2) : Economy
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Comparing the Models against Narratives (3) : Well-being
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Suggested ways forward for post-growth scenarios with
IAMs

Alternative GDP scenarios (e.g. based on external model, cf
Kemp-Benedict, 2022 in this session) as inputs for IAMs (e.g.
Soergel, 2022 in this session)
Update macroeconomic modules of certain IAMs - e.g.
non-monotonic preferences (cf Li, 2022 in this session) - limits of
optimisation approach
Link existing IAMs with other models (MRIO, Macroeconomic
Post-Keynesian models, etc.)
Stand-alone integrated assessments based on multi-sectoral
macroeconomic IAMs updated towards Ecological Macroeconomics
(Hardt et O’Neill 2017)
Address complementary questions with different models :
material degrowth, sectoral degrowth (Bodirsky et al. 2022),
structural economic change, inequality, financial stability,
employment, etc.
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