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There are no “IPCC scenarios” 
There are only scenarios assessed by IPCC
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Scenarios and modelled pathways considered across the AR6:

SYR Box SPM.1 Table 1
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Scenarios used in IPCC AR6 WGI

… and non-CO2 emissionsCO2 emissions (GtCO2/yr) 
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IPCC AR6 WGII 
Figure SPM.3
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Concentration and 
land use scenarios

(constrained climate projections)

Impact literature, including 
scenario-based
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IPCC AR6 WGII 
Figure SPM.3
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Exploring how risk changes with changes in
adaptation, exposure, vulnerability (using SSPs)
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Net global GHG emissions Sectoral GHG emissions at the 
time of net-zero CO2 emissions
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Key characteristics
• GHG emissions (GtCO2-eq/yr)

• GHG emissions reductions 
from 2019 (%)

• Emissions milestones
o Peak CO2 emissions

o Peak GHG emissions

o Net zero CO2

o Net zero GHGs

• Cumulative CO2 emissions
• Cumulative net-negative 

CO2 emissions
• Global mean temperature 

changes 50% probability
• Likelihood of peak global 

warming staying below (%) 
<1.5°C <2.0°C <3.0°C
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Synthesis
Report
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• Taking stock of the use of scenarios in the AR6, their strengths and weaknesses
• Identifying any gaps in the approach, considering the needs and expectations of 

users
• How best to build on the RCP-SSP framework in the future
• How to pursue innovations in the scenario approach with research communities, 

e.g., with biodiversity
• How to further develop cross-Working Group collaboration
• Improvements in institutional mechanisms for developing, applying and curating 

scenario data, e.g., the role of TG-Data 
• How to improve the diversity of contributors into the scenario-building processes

Goals of the workshop
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Workshop structure
Day 1

Looking back and reviewing AR6

Day 2 
Challenges, focused topics

Day 3
Outlook towards recommendations

Scientific communities 
involved in modelling

Scientific communities not 
involved in modelling

Research 
funders

IPCC Communicating 
scenarios
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Lessons learned, challenges
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Day 1: What worked and what could have worked better Day 2: Challenges

1.1: Earth systems modelling, emulators and mitigation 
scenario categorisation 

1.2: Climate drivers, hazards, risks and risk reduction
1.3: Socio-economic context. Mitigation/ adaptation 

pathways and climate action 

3.1: Scenario architecture: designing scenario sets. 
3.2:  Likelihood and other approaches to uncertainty
3.3: Scale (time and space)  
3.4: Justice and equity in scenarios 
3.5: Communication of scenarios to users 

2.1: Scenario data and curation 
2.2: Scenario architecture: the design of scenario sets 
2.3: Coordination and collaboration across scientific 

domains  

4.1: Hard adaptation limits for species, ecosystems 
and human societies 

4.2: Multi-level scenarios (Including sub-national and 
cities) 

4.3:  Overshoot 
4.4: Plausibility and feasibility 
4.5: Scaling up near-term actions
4.6: Adaptation pathways  

Looking back and reviewing AR6, challenges and focused topics
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What climate scenarios have been successful for…
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Scenarios as integrating tools

.

• Common scenario architecture, with similar assumptions, allows comparability among 
results from different research communities.

• RCP/SSP combination covers a wide range of uncertainty.
• Greater use of climate emulators to represent complex Earth System Models by WGI
• Successful assessment of scenario-based information across WGI-WGIII, using WGI 

climate emulators to categorise WGIII scenarios according to climate outcomes.
• Global warming levels and scenario-based evidence to underpin the burning ember 

diagrams, achieving integration across WGI and WGII.
But…
• Lags in literature resulted in different scenarios being used in the WG assessments.
• Advance planning needed, e.g coordinated timelines and infrastructure to support 

handshakes between communities.
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Plausibility and feasibility of future outcomes
• The likelihood of an individual scenario cannot be 

defined….but a full range of scenarios addresses uncertainty 
and is valuable in relation to risk-averse response strategies.

• Scientific uncertainty is distinct from scenario uncertainty.
• Deep scenario uncertainty cannot be equated with low 

likelihood/high impact outcomes – clear communication 
needed.

• Need to explore plausible high-impact outcomes, e.g. 
combining plausible high-end emission scenarios with higher end 
climate sensitivity. 

• Use of storylines as part of the assessment report to 
summarise information and findings, including unexpected 
surprises (such as high climate sensitivity)
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Improvements
• The naming of scenarios: “low”/SSP2-45; RCPs; illustrative scenarios; illustrative  

mitigation pathways etc.
• Most studies focus on the “middle-of-the-road” shared socio-economic pathway (SSP2).
• Growing demand for regional and sectoral scenarios, connecting top-down/bottom-up.
• Understanding and estimating climate feedbacks, uncertainties and climate responses.
• High-end and low-end emissions scenarios to explore: carbon cycle and climate 

feedbacks; air pollution control; ecosystems consequences of overshoot; ‘worlds avoided’.
• Need better representation of adaptation in mitigation scenarios. 
• For scenario-based information to be relevant for adaptation, information is needed at 

local scales.
• Beyond GDP as a metric of progress.
• Community agreement on historical/baseline emission estimates?
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Emerging challenges
• Scenarios in the context of development and other challenges, 

e.g. SDGs, biodiversity.
• Representing future shifts from one pathway to another; tipping 

points (physical, biological systems, social systems); overshoot and 
irreversible changes; shocks and recovery.

• Exploring disequilibrium responses, rates of change, low-
likelihood, high impact events / shocks and recovery, representation 
of stability and instability, lag of some climatic impact drivers 
changes, e.g. in cryosphere and ocean.

• Stronger integration of vulnerability and exposure change as well 
as socio-economic drivers of risk, increasing focus on adaptation 
scenarios and regional, local, city level scales.

• The societal distribution of risks: gender, ethnicities, 
wealth/income, generational as well as regional.

Konrad Steffen
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Strengthening linkages
• Challenges related to weak or missing links 

between some communities, e.g. economic 
modelling and social sciences communities or 
lack of awareness of what scenarios were 
available.

• Social science input to the design and 
production of scenarios: qualitative foresight 
studies, assessment of feasibility and plausibility, 
equitable outcomes by design, alternatives to the 
maximisation of utility at the global level.

• Climate, biodiversity and resources: links 
between IPCC and other global assessments 
(e.g. IPBES, International Resources Panel) –
and between WGs II and III.

[Mokhamad Edliadi, Nanang Sujana/CIFOR CC BY-NC-ND 2.0]
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Scenarios data curation and access
• Transparency: Implementation of FAIR (Findabile, Accessibile, Interoperabile, and 

Reusabile) data principles.
• Broadening the WG I Interactive Atlas approach for user-friendly access to data.
• The  hundreds of scenarios assessed by WG III (the AR6 database) were vetted, 

harmonised and “infilled”: work is needed on the emerging science of scenario 
assessment. 

• Burden of submission to the AR6 scenario database lowered the diversity of 
scenarios available.

• Support needed to increase diversity of scenarios and increase eligibility for 
submission (e.g. more national, sectoral scenarios). 

• Resources for: data infrastructure; capacity development for assessment.
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Key Messages and Outlook
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Key challenges with using scenarios to inform policymakers…
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Inclusivity and diversity
• Transparency and inclusivity in the scenario design and choices of scenarios 

for climate model simulations.
• Facilitating co-production between policymakers and the science community 

• Participation of non-modellers, users and stakeholders in scenario planning, 
design and vetting

• Facilitate ownership over the design process
• Building modelling capacity in regions of the world, e.g., via the IPCC 

scholarship fund, to enhance diversity among modelers, institutions, and model 
inputs

• Modelling group-/ capacity building programs to examine how equity and 
justice can be usefully implemented in scenarios
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Bridging spatial and temporal scales
• Long-term scenarios to improve scientific understanding committed change, the 

climate response to temperature stabilisation/ the zero emissions commitment, sea 
level rise, and the long term durability of carbon dioxide removal technologies

• Mismatch between scenario time and spatial scales and those required by 
decision-makers

• scenarios relevant to country NDCs
• what does a net-zero world look like on the regional scale

• Connect scenarios to other lines of evidence
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Bridging spatial and 
temporal scales
• Grey literature for regional/ local 

scenarios 
• Emerging role of deep learning / artificial 

intelligence to compute higher spatial and 
temporal resolutions

• Integrating biodiversity to address climate 
change and biodiversity loss together

Axel Fassio:CIFOR_Flickr / Jay Huang Flickr
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Near-term action
• Long-term focus should not deflect attention away from the need for near-term action in this 

critical decade of transition
• Scenarios with near-term variability - how to incorporate extreme events, associated losses 

and damages, as well as adaptation measures
• Integration with other communities that produce scenarios relevant for near-term action 

e.g., Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
(IPBES) 

• Building narratives including timelines for permits for renewables, readiness of supply 
chains, and regulatory time

• Exploring avoided emissions, enabling and other conditions in models for near-term action
• Linking near-term and long-term scenarios, implications of near-term action on long term

• development objectives and the complexity of adaptation and integration with mitigation
• Climate resilient development
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• Advances include quantitative urban 
emissions scenarios based on consumption-
based emissions, qualitative assessments, 
including urban adaptation gaps to current 
climate risks, an evaluation of mitigation 
options by urban typologies

• Diversity of cities, degree of informality, 
geophysical context, development priorities 
to be covered in a more coherent manner 

• scenario development using urban 
typologies and archetypes

• AR7 potential Special Report on Cities 

Cities and urban settlements

Mason Hopfensperger unsplash
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Cities and urban settlements
• Downscaling and risk assessment

• drivers in urban areas e.g., infrastructure, 
land use, and urban form, energy and 
emission profiles, hydrological cycle, aerosol 
release

• issues that can be tackled jointly, e.g. the 
urban heat island effect, flooding, and air 
quality

• Capture dynamics of cities 
• differing socio-economic contexts 

including urban poverty and vulnerability
• fast-growing cities, rapid suburban 

development, coastal cities, landlocked 
cities, small cities, informal settlements

Marco Domino 
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Risk, adaptation and limits
• Improved contextualisation of adaptation

• Global to regional and local scales
• Differential capacities for adaptation 
• Implementation and response times
• Existing conditions and societal trends 

• Co-development of adaptation pathways (quantitative and qualitative)
• Implications of delaying costs and action (to reflect risks associated with non-action) in 

both locally-specific and dynamic scenarios; lock-in times 
• Transboundary risk - how adaptation in one area affects adaptation capacities elsewhere
• Adaptation-mitigation interactions e.g. afforestration
• Limits to adaptation

• Projection/hindcasting/backcasting experiments to explore limits
• Global Warming Levels, rate of change
• Tipping points in societal and socio-economic systems
• Compound and cascading risks 
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Justice and equity
• Models do not capture many 

dimensions of equity and justice
• Develop a justice framework 

that could be applied to 
scenarios, building on the 
robust literature on justice, 
fairness, and equity

• Include inequity in adaptation 
in scenarios - such as financial 
inequities, vulnerabilities, losses 
and damages, and governance 
issues

Abdurrahman Antakyali Flickr
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Justice and equity

• Distribution aspects e.g. equity in terms of global consumption, country 
avoided emissions 

• Use indicators beyond GDP e.g. multi-dimensional indicators of well-
being

• Beyond least cost mitigation pathways
• Mix of qualitative and quantitative narratives and scenarios including 

adaptation and equity assumptions e.g. on transitions across the SSPs



SIXTH ASSESSMENT REPORT
Working Group III – Mitigation of Climate Change

Communication
• Customise communication of scenarios for different audiences eg policy, business, 

research disciplines
• Bridge gap between end-user expectations and scenario constraints
• Improve transparency of scenario assumptions

• Development of scenario storylines and associated communication material on how 
scenarios evolve over time

• Clearer scenario labelling on scenario purpose to ensure consistent interpretation 
e.g., to explore climate response to radiative forcing, pollution control policies

• Provide documentation and webinars of scenario development histories and 
assumptions to improve transparency and understanding for end-users as well as the 
next generation of researchers

• Regional workshops on downscaling and providing tailored regional-local-sectoral 
scenarios
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