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Key points

* What is justice?
e Justice in models and scenarios
e Core issues and outlook



What is justice?



Justice definition

Term Definition Role in Climate Policy

Foundational moral

Justice principles (exist before What is right or deserved
action)
Equit Normative criteria to How responsibilities/resources
quity implement justice are distributed

Individual perception of Whether processes are judged as

Fairness L. :
correct rule application just

Core reading: Grasso, M. (2007). A normative ethical framework in climate change. Climatic Change,
81(3), 223-246. https://doi.org/10.1007/s10584-006-9158-7



Recent justice concepts/frameworks

Which area of climate /-\
justice is studied? Adaptation (e

Human
wellbeing

T Climate impacts
Loss and damage

Core reading:
Zimm, C., Mintz-Woo, K.,
Brutschin, E., Hanger-

At which scale is
justice studied?
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Recent justice concepts
/frameworks

Core reading:

Gupta, J., Liverman, D., Prodani, K.,
Aldunce, P., Bai, X., Broadgate, W.,
Ciobanu, D., Gifford, L., Gordon, C.,
Hurlbert, M., Inoue, C. Y. A,
Jacobson, L., Kanie, N., Lade, S. J.,
Lenton, T. M., Obura, D., Okereke,
C., Otto, I. M., Pereira, L.,
Rockstrom, J., ... Verburg, P. H.
(2023). Earth system justice needed
to identify and live within Earth
system boundaries. Nature
Sustainability, 6, 630-638.
https://doi.org/10.1038/s41893-
023-01159-0

Elements

Application

i *

Earth system justice

Ideal (conservative not enough); recoegnition (recognize ‘others’); epistemic (include other knowledges)

Intragenerational

Interspecies and Earth
(between countries, communities, people)

system stability

Intergenerational
{between generations)

Procedural — access to:

Information Decision-making Civic space Courts
to make informed decisions to shape decisions to enable e.g. protest to challenge decisions

Substantive (distributive, corrective and restorative)

Allocation D':

Minimum Risks/harm Responsibilities Resources
resources/services How to minimize the explicit or for access, risk and after deducting

(water, food, energy, implicit distribution of harm resources minimum

infrastructure and so on) resources

Address drivers of ecological degradation and vulnerability

Just (minimum Just (no

access) significant
harm)
Minimum faiti
e Revisitin:
Dlgfcgrr:a:gvi?lc?pe exzzg\l:rc: to Liability for {sufficlentarlan) allocalioa
harm caused Maximum mechanisms

significant harm

Ends (social targets)

(limitarian)

Means (levers of transformation)



Justice In models and scenarios



Distributional justice in scenario literature

4 10 D = 5 1 1
Utilitarian/ a q
prioritarian & &) 29
2 2 2
@ B _ 2 |2 2 1 _ 1
Egalitarian @ 2) & 30
1 1 A 1 A Implementation approach
1 3 3 2 21 Scenario/model design and data input
Sufficientarian R @ ; < 4 ; 18 18 Scenario output post-processing
6 Scenario evaluation
i - 5 A Methodological/qualitative discussions
= (4 Projections based on SSPs
4 1 1
Mix 7
1
Total 34 35 19 10 4 Total
Emissions Economy Energy Food Health
Mitigation Decent living services
Indicators used to proxy metrics of justice
Fig.2 | Distributional justice patterns, indicators and implementation studies does not match the total, as some studies involved several patterns
approachesinthe SSPliterature. The literature reviewincluded articles with (for different metrics) and some involved patterns that were not easily defined.
explicitjustice termsin their titles or abstracts (V= 77). The number of unique See the Supplementary Information for more details.

Zimm and Mintz-Woo et al. (2024). Justice considerations in climate research. Nature (@ rensons s

» Applied Systems Analysis

Climate Change, 14(1), 22-30. https://doi.org/10.1038/s41558-023-01869-0 TS wisaacat




Examples ex-post approaches focusing on
emissions



Examples of fairly established approaches

Ex-post using

8 il 1
o 80 -,
> 2 Global emission scenarios
outputs/data from $ w
. o / Information on carbon budgets and emission pathways consistent with the Paris
scenarios 3 2 e Agreement from a set of global models
& fﬂ 1.5°C
Fairness principles and allocation rules 2 Errlloiossion pathway approach Carbon budget approach 3
R e gl O n a l' Responsibility

distribution of
global carbon
budget/

Emissions (GtCO,e)

* Based on dynamic, scenario * Based on static allocation factors
. dependent allocation factors * Best applicable to long-lived GHGs
| nve St m e n t S *  Can be easily applied to all GHGs * Time-independent: allows for decisions
* Uses time-profile for emissions within region
. . * Budgets can be derived by calculating ¢ Profiles can be derived by regional
fO llOWI n g d I ffe re nt integral over emissions modelling or using stylized
Grandfathering Cost-optimal assumptions

fairness principles

Core reading: van den Berg, N. J., van Soest, H. L., Hof, A. F,, den Elzen, M. G. J., van Vuuren, D. P., Chen, W.,
Drouet, L., Emmerling, J., Fujimori, S., Hohne, N., Kéberle, A. C., McCollum, D., Schaeffer, R., Shekhar, S.,
Vishwanathan, S. S., Vrontisi, Z., & Blok, K. (2020). Implications of various effort-sharing approaches for national
carbon budgets and emission pathways. Climatic Change, 162(4), 1805-1822. https://doi.org/10.1007/s10584-
019-02368-y




Insights from expert inverviews

Expert Interviews

> 39 semi-structured interviews with international experts across IAMs, climate
ethics, and climate justice.

Interdisciplinary Sampling

> Participants from diverse fields: economics, political science, philosophy,
modelling, and policy.

Thematic Analysis

- Qualitative coding of interview transcripts to identify recurring themes and
tensions.

Focus on Perceptions

> Emphasis on how experts understand the role of justice in IAMs and what changes
are possible or needed.

Core reading: Low, S., Brutschin, E., Baum, C. M., & Sovacool, B. K. (2025). Expert
perspectives on incorporating justice considerations into integrated assessment
modelling. npj Climate Action, 4, Article 10. https://doi.org/10.1038/s44168-025-00218-
5



Core insights from expert interviews

Shape

1. Improve Inputs &
Representation

2. Expand Co-Design &
Access

3. Refine IAMs' Role

Description

Integrate justice directly into IAMs
by enhancing model structures,
variables, scenario narratives, and
outputs.

Connect IAMs with other tools,
disciplines, and user communities
to broaden participation in model
development and scenario design.

Rethink how IAMs are used within
broader climate governance,
possibly limiting their scope or
pairing them with alternative
assessment processes.

Key Justice Avenue(s)

- More nuanced social group
representation - Justice criteria (e.g.,
distributive equity) embedded in
parameters

- Co-creation with stakeholders -
Multi-disciplinary engagement
beyond standard IAM users

- Define IAMs as one component
among diverse tools - Emphasize
procedural justice, plural
perspectives, and contextual
application



What are the core points in the third shape?

* Risk of Misrepresentation:

Simplifying complex justice issues through assumptions and
limited data can distort real-world perspectives.

* Potential for Co-optation:

Risk that societal concerns get superficially included but
constrained by what |AMs can quantify.

* Call for Broader Debate:
Need transparent discussion on limitations and implications
before further embedding justice in IAMs.



