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Background and goals

The goal of the Scenarios Forum was to bring together a diverse set of communities who are
using or developing scenarios for use in climate change and sustainability analysis to exchange
experiences, ideas, and lessons learned; identify opportunities for synergies and collaboration;
and identify knowledge gaps for future research.

By taking stock of progress and facilitating further scenario-related research, the meeting aimed
to inform the use of scenarios in the Sixth Assessment Report of the Intergovernmental Panel
on Climate Change (IPCC). It also sought to help ensure a research base sufficient to inform
future national and international assessments as well as policy initiatives, including the
Sustainable Development Goals (SDGs).

An important, but not exclusive, focus of the meeting was the ongoing process of developing
and using the so-called “scenarios framework” for fostering integrated climate change and
sustainability research. As part of that framework, climate models have simulated alternative
climate outcomes driven by the Representative Concentration Pathways (RCPs), and a new set
of societal futures, the Shared Socioeconomic Pathways (SSPs), has been developed and used
by integrated assessment models to produce a first set of global energy, land use, and
emissions scenarios based on them.

The community has begun working on the integration of these climate and societal futures to
investigate climate change impacts as well as mitigation and adaptation response options. The
rapidly expanding set of activities drawing on the SSP-RCP framework includes large-scale
impact assessments of health, agriculture, water, and ecosystems, as well as region-specific
assessments. A new round of scenario-based climate model simulations is underway, and the
use of the SSPs is expanding beyond the climate change community to facilitate work on other
aspects of global change.

The Forum addressed the critical need for researchers from various communities to come
together to share their experiences, progress, and plans. It provided a means of promoting
integration across the climate modeling, integrated assessment, and impacts, adaptation, and
vulnerability communities, as well as with additional research communities in the social, natural,
and sustainability sciences. It also aimed to improve linkages among the research, assessment,
practitioner and policy communities.

The main body of this report provides relatively brief summaries of the outcomes of parallel
sessions, plenary sessions, and a final session (held online) that discussed meeting outcomes.
More detailed information is contained in a series of appendices that include the participants
and agenda, more detailed reporting on the final online plenary and the parallel sessions, and a
summary of research gaps and needs.



Outline of the meeting

The Forum was organized primarily through a bottom-up approach, in order to best reflect
current activity and interests in the community. A call for sessions was advertised widely nearly
a year in advance of the meeting, with a set of candidate sessions (along with their organizers)
selected from those submissions by the SSC. That list was used to support a call for abstracts.
A final set of sessions and abstracts was selected through an interactive process involving both
the SSC and session organizers. Plenary sessions were scheduled to address key meeting-
wide issues including the role of scenarios in global assessment and frontier research topics.

Participation in the meeting was open, although a request process was set up to ensure that
attendance did not exceed the capacity of the location. In total, there were more than 290
registered participants (Appendix I) from 41 countries, with a substantial number of additional
local participants.

The meeting took place at the University of Denver over a 2.5-day period, with a tutorial on the
SSP-RCP framework held the afternoon of the preceding day. The agenda (Appendix Il)
included an opening plenary session introducing the meeting and provided an overview of the
current status of scenario frameworks and their use. It was followed by a second plenary on the
use of scenarios in global assessments, including in the current IPCC assessment cycle. The
remainder of the meeting included 36 parallel sessions on a wide range of topics. An additional
plenary on day 2 featured talks on frontier topics in scenario-related research. A final plenary for
synthesizing lessons learned and next steps did not take place due to inclement weather.
However, a “virtual” version of the session was held by circulating by email the presentations
that would have been given to initiate the final discussion, and collecting feedback from
participants on the reflections offered there.

A number of steps were taken at and following the meeting to collect input from participants in
order to inform meeting conclusions. Session organizers were asked to provide written
summaries of key session outcomes (see Appendix V for the questionnaire and responses from
each session). During the meeting, participants were requested to send thoughts on key
takeaways to the SSC (via a central email address) to inform the final plenary discussion. The
final plenary was initiated by brief presentations by five participants spanning a range of
disciplines and communities. Those presentations offered different perspectives on key
takeaways and possible next steps. The presentations were circulated to participants by email
with a request for feedback and additional thoughts, and responses collected over a period of 2-
3 weeks (see Appendix IV for highlights of presentations and a summary of feedback). The SSC
drew on all these materials, in addition to their own experiences at the Forum, to produce this
report.



Meeting outcomes

Summary of parallel sessions

Reports from session organizers were received from nearly all of the 33 total sessions.
Common themes and highlights of responses are summarized briefly below, organized into
three topics (key highlights/advance, suggested improvements/extensions, follow up activities)
based on the 6 questions to which organizers responded. The questionnaire and full reports
from sessions are included in Appendix V.

Key highlights and notable advances facilitated by the framework

Session organizers generally concluded that the SSP-RCP framework is being widely used
throughout the climate and sustainability research communities. It is also facilitating progress in
communities not as frequently represented in the past, for example in the areas of climate
finance, the nitrogen cycle, and oceans.

The conceptual framework has been largely successful so far at enabling kinds of work for
which it was designed. Its framing that gives equal weight to facilitating research on
impacts/adaptation and mitigation appears to be promoting a balance of studies on both issues,
including those that integrate the two. It is also allowing for analysis of the co-evolution of
climate and society, including the relative sensitivity of outcomes (particularly impacts) to
climate and societal conditions, often finding that societal changes as represented by the SSPs
outweigh the effects of climate change. Although the main elements of the framework are
defined globally at the level of large world regions, it has facilitated research across scales,
including in Europe, New Zealand, Japan and the US. In many cases this work has involved a
variety of types of interaction with stakeholders. This regional experience suggests that the
framework has successfully transitioned out of the integrated assessment modeling community
and is finding traction in a broader, more diverse community of global change researchers and
practitioners.

In addition to research, the framework is facilitating assessment by providing a literature base
with common assumptions about future societal and climate conditions. It assisted in drawing
conclusions in the IPCC Special Report on 1.5 C, was drawn on to support the assessment of
the International Panel and Biodiversity and Ecosystem Services (IPBES), helped inform the US
National Climate Assessment, and is currently playing a role in integration across IPCC working
groups in the Sixth Assessment Report (AR6).

Sessions highlighted some features of the framework as helpful in particular ways. Narratives
have been found to be a useful basis for extending the SSPs to provide additional information,
for example regarding urbanization, migration, technological development, political trends, and
poverty. Quantitative drivers such as population and GDP are being used widely, as are
outcomes of IAM scenarios based on the SSPs, facilitated further by an open database of



quantitative SSP and scenario outcomes.! Extensions of the SSPs to spatial population, GDP,
income distribution, and governance and conflict indicators, as well as regional elaboration, are
also strengthening analyses particularly of future vulnerability and risks, and also beyond
climate change to issues reflected in the Sustainable Development Goals (SDGS).

Suggested improvements and extensions

At the same time, session participants identified a number of ways in which the SSP-RCP
framework, and scenario work in general, could be improved. A detailed list of research gaps
and needs is provided in Appendix Ill. It highlights several categories of improvements that
would facilitate more and better work supported by scenarios. For example, a wide range of
additional information that would add detail to SSPs or RCPs was thought to be useful, including
information on domestic migration, urban conditions (city-level projections, governance, air
pollution), materials use and supply, sectoral activity detail in narratives, additional near-term
scenario detail (especially to support climate policy analysis), and further spatial downscaling of
socio-economic indicators. Earth system model projections, especially regional downscaling,
could be improved by accounting for SSP-specific land use changes. It may also be time to
begin updating the quantitative elements of the SSPs (population and GDP projections in
particular) to be consistent with more recent data, although such a step would involve tradeoffs
with the desire for consistency in scenario assumptions across studies drawing on the SSPs.

Shared Policy Assumptions (SPAs), a component of the framework that facilitates analysis of
adaptation and mitigation, were highlighted as having untapped potential and needing further
development, especially for adaptation.

The framework could be usefully extended to capture scenarios not part of the current set.
SSPs that represented low (or negative) economic growth, and greater regional heterogeneity,
are two examples. Scenarios more amenable to geoengineering research would also be useful.
Developing futures that better reflect non-Western perspectives and the views of activist
communities could also be beneficial to widening the range of considerations. In addition,
storylines that integrate research findings from across studies based on the same SSP-RCP
scenarios would help draw synthetic conclusions from scenario research, and be useful in
communication as well.

More broadly, the organization of the framework around questions central to the climate change
issue (most notably, challenges to adaptation and mitigation) has facilitated progress in this
area but was also seen as limiting the applicability of the framework to other topics. Biodiversity
issues, for example, would be better served by broadening the framework to include
determinants of biodiversity and to incorporate types of models prevalent in that field.
Applications to analysis of the SDGs would be improved by expanding the content of the SSPs
related to distributional issues, equity, and governance.

1 https://tntcat.iiasa.ac.at/SspDb/.
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Finally, there are substantial needs for more and better communication of the framework and
guidance on its use, especially for regional applications.

Planned follow up activities

Session participants noted a number of planned or desirable next steps in the scenarios
process. Several products from the meeting itself are in preparation. A synthesis paper of broad
meeting conclusions and proposed next steps is being produced, as are papers from several
individual sessions that take stock of and propose future directions for specific scenario-related
topics. A number of projects or activities that were already underway were advanced by Forum
sessions, including a GTAP-sponsored project on baseline scenarios, an EMF study focused on
Paris Agreement targets, World Bank infrastructure and migration reports, an FAO-hosted
meeting SSP-based fishing sector scenarios, and model comparison projects on
geoengineering (GeoMIP), fisheries (FishMIP), and regional climate (CORDEX).

Summary of plenary sessions

The Forum included three plenary sessions (a fourth, the final plenary, was not held due to
weather conditions). The opening plenary included context and plans for the meeting, as well as
an overview talk by Kristie Ebi on the status of scenario frameworks in climate and sustainability
research. It emphasized the critical role of scenarios in informing interdisciplinary research and
assessment of the risks and opportunities of global environmental change, and of the potential
cost-effectiveness of short- and longer-term policies and actions across spatial and temporal
scales. There is an over 30-year history of creating such scenarios to provide internally
consistent and comparable visions of possible futures as inputs into qualitative and quantitative
projections of changes in hazards, exposures, vulnerability, and capacities over time, and of the
possible effectiveness of adaptation and mitigation policies and measures. The Shared
Socioeconomic Pathways (SSPs) include qualitative narratives and quantifications of a range of
possible development pathways over this century that can be paired with compatible pathways
of greenhouse gas concentrations (RCPs) and with policy assumptions to create the next
generation of scenarios for research. Scenario analysis is more relevant than ever to inform, for
example, implementation of the Paris Agreement, achievement of the UN Sustainable
Development Goals, the Intergovernmental Panel on Climate Change 6" Assessment cycle,
assessments of risks and opportunities for low-carbon and sustainability transformations, and
risk management decisions by public and private actors. Between their first availability in 2015
and March 2019, more than 385 publications were published using two or more SSPs, across a
wide range of impact sectors and mitigation policy evaluations.

A session on scenarios in global assessments featured a presentation from IPCC chair
Hoesung Lee, remote presentations from co-chairs of each of the three IPCC Working Groups,
and a presentation by Detlef van Vuuren on scenarios in other global assessments. Lee pointed
out that 2019 is a critical year for the IPCC Sixth Assessment cycle. The First Order Drafts of all
three WG assessments will be available and the remaining special reports and methodology
report will be finalized this year. He reflected on ways that scenario-related scientific analysis
can help the IPCC make its messages more meaningful and relevant to policy makers.
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Research can address the disparity between the global cost-effective pathways used in the
scenario community and the decisions by actors on national and local scales; the dynamics of
mitigation costs arising from path-dependency, asset stranding, positive lock-in, and various
externalities; and uncertainties our understanding of climate damages. Much of the work of the
scenario community will be a key ingredient to the ARG.

Valérie Masson-Delmotte, co-chair of Working Group |, looked back at lessons learned from
SR1.5, with an overview of remaining knowledge gaps. She emphasized the role of scenarios in
the WGI report currently underway and how they could facilitate stronger integration between
the three WGs. Masson-Delmotte also pointed to the cross Working Group team on scenarios
that has been established in the 6" Assessment cycle (AR6), what it aims to achieve in terms of
consistency on various key issues across chapters and reports, the potential for improved
communication, as well as an element of integration for the Synthesis Report. She also
addressed the challenges for science, assessment and policy in addressing interactions
between climate change and biodiversity.

Hans Otto Pértner, co-chair of Working Group I, described the risk framework and its use
across IPCC working groups. It has been very influential, for example informing the Reasons for
Concern approach in the AR5 Synthesis Report and SR1.5. It would be very useful if such
central analyses with such powerful messaging to policymakers could be incorporated even
more in scenario work. This would for example support the development of Climate Resilient
Development Pathways. A dynamical consideration is needed of how adaptation reduces risk
over time, for different systems, globally and locally. Pértner encouraged the community to think
further about how to improve on bringing central policy relevant processes into the scenario
work and how to improve understanding of policymakers and their appreciation of associated
messages.

Jim Skea, co-chair of Working Group Ill, focused on coherence and information flows related to
scenarios within WG lll, such as the bridge between the short/medium term (2030-50) and the
long-term (2100), links to sectoral chapters (especially the “systems” chapters: energy, AFOLU),
investment “needs”, mitigation potentials and costs, and scenario background and assumptions.
He also addressed the links to the other WGs, which are probably more direct and scenario-
based with WGI1 than with WGII. He also reflected on communication of scenario results and
emphasized the importance of transparency. Skea ended his presentation by pointing to some
substantive issues that the scenario community needs to address, including reducing global
temperatures after 2050 through the large scale use of BECCS, the role and use of the AR6
scenarios database, and the use of discounting in IAMs and other models.

Detlef van Vuuren discussed the role of scenarios in other global assessments, including the
biodiversity assessment IPBES (associated with the Convention on Biological Diversity),
UNEP’s Global Environmental Outlook, the Global Land Outlook, and the Global Energy
Assessment. A set of scenario archetypes can be identified that are common across these
assessments (such as market optimism scenarios, reformed markets scenarios, sustainable
development scenarios and regional competition). The SSPs can be mapped against these
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archetypes, allowing for synthesis across the scenario literature. There are major advantages of
building “shared scenarios” across different communities including joint learning, recycling of
material, and the possibility to compare across different research domains (biodiversity and
climate). The SSPs have strongly contributed to the emergence of such a community, in
research projects as well as international assessments. While this allows these projects and
assessments to profit from the above mentioned benefits, at the same time the use of similar
scenarios across communities implies that they might not be fully targeted to the most relevant
questions in that particular community. To some degree, this can be overcome by extending or
reinterpreting the SSP storylines and matrices.

On day two a session on Frontiers in Scenario Research featured talks on the status and needs
for scenario-related work on adaptation (Ben Preston), extreme events (Sonia Seneviratne) and
poverty (Stephane Hallegatte). Preston pointed out that the use of scenarios in adaptation
research has evolved over time across four “frontiers” (climate scenarios, adaptation policy
scenarios, socio-economic scenarios, and societal transition scenarios), resulting in an
increasingly rich representation of the complexities of societal responses to climate risk. A key
need is for scenarios that go beyond stating the kind of adaptation actions that are assumed to
occur, to scenarios that articulate the transitions by which adaptation outcomes are achieved.
The SSPs are creating a useful basis for such transition scenarios, but many challenges remain,
including how to provide sufficient socio-economic detail in scenarios to support the
development of these transitions, and how to bridge to applications at the local level and for
shorter time scales more relevant to decision makers. Attention also needs to be drawn to
possible feedbacks between adaptation action and SSPs, and the role adaptation pathways
could play in terms of transition between SSPs.

Seneviratne made clear that the representation of the impacts of climate extremes will strongly
affect the realism of scenarios that integrate climate and societal change. Currently, impact
models typically do not take into account climate extremes or underestimate their effects. In
addition, the land use incorporated in scenarios will affect the occurrence and intensity of
climate extremes in the simulations. There are also important feedback processes between
climate extremes and the Earth system that can affect impact outcomes. For example
heatwaves and droughts can adversely affect ecosystems, diminishing their ability to buffer the
impacts of climate extremes. A possible way forward could be to use emulators to simulate and
represent the variability of climate extremes in IAMs and impact models used in scenario-based
research. This would be a new frontier for joint scenario development between IPCC WGL1,
WG2 and WG3.

Hallegate focused on the topic of risk assessment, arguing that assessment should go beyond
the risk of asset losses to measure losses of well-being, an approach that better captures risks
to the poor. He also emphasized the need to move beyond vulnerability to consider resilience,
i.e., the ability of a community to cope with and recover from their losses. Socio-economic
resilience requires considering more than just income or GDP; it depends on poverty levels and
access to risk management tools. Poverty is often defined via consumption (power), but it is
also related to inequality and sustainable development. To better inform risk and resilience
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assessment, we need scenarios that reflect conditions such as social protection, financial
inclusion, retirement funds, and health care access, particularly on sub-national scales, since
factors like social protection are often based on community efforts. This calls for efforts towards
people-oriented metrics and regional scenarios that are more granulated and detailed on social
systems and vulnerabilities.

Summary of online final plenary

As noted, the final plenary was not held at the Forum due to weather conditions. Instead, the set
of synthesis presentations that were prepared to stimulate discussion at that session (by Elmar
Kriegler, Jan Fuglestvedt, Paula Harrison, Julia Leininger, and Bas van Ruijven) was circulated
to participants after the meeting and feedback collected electronically. Here, we summarize the
presentations and discussion briefly, categorized as insights, challenges, and next steps. These
reflections were based on the full content of the meeting, including parallel and plenary
sessions, and therefore include some overlap with the summary of reports of those sessions
above. Presentations are available on the meeting website
(https:/lwww.scenariosforum2019.com/), and a more detailed summary of the presentations and
feedback is included in Appendix IV.

Insights

SSPs have served well as a flexible backbone for extension, maodification and application to a
very wide range of research topics, and have also served assessment well. They have been
successful in increasing the importance of socioeconomic determinants of climate-related
issues. Narratives have played an important role in facilitating the extension of the framework to
regions and to additional sectors. That said, there is a need to further extend the framework
especially to provide outcomes that can better support regional and local scale analysis, and to
provide more detail on outcomes related to human conditions and well-being.

Key critiques and tensions involve improving the extent to which stakeholder perspectives are
reflected in the framework and its application (although recognizing the limitations of
stakeholder views), expanding its linkage to development issues (particularly as reflected in
SDGs), and coping with issues related to plausibility of framework elements (especially
regarding particular SSP-RCP combinations).

Challenges

Improving the use and applicability of the framework faces a number of challenges. Allowing for
extensions, updates and additions will be important, but needs to be balanced with the
coordinative role the framework plays, which depends on stability and standard scenarios. A
versioning system that prioritizes updates to some elements may offer a way forward. There is a
desire for representing additional plausible futures not included in the current set, and adding
variants or new pathways while retaining the core framework will be an important task. Futures
of interest include those representing eco-communalism, low growth, scenarios that integrate
climate feedbacks, those that better capture disruptive innovation and, more broadly, that push
the boundaries of what is considered feasible.
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An expanding framework will present challenges for characterizing and communicating
uncertainty, and for visualizing output. Impact assessment has rapidly adopted the framework
but assessment that can fully take advantage of the opportunity to distinguish the implications of
alternative development pathways for future risks is still evolving. As an example, progress is
being made in using scenarios to better integrate assessment across IPCC working groups but
much remains to be done. Moving beyond climate change to improve the use of the framework
for other issues, including biodiversity and human development, will require a concerted effort to
recast the framework along dimensions of more direct relevance to those issues.

Conclusions and next steps

Moving forward, there is a need to build on the Forum’s role in taking stock of the use of
scenario frameworks with additional efforts to review experience, derive lessons and inform
plans for modifications. Review papers from some sessions at the Forum are planned. Efforts
should continue to broaden and deepen interdisciplinary involvement in the scenarios
community, including especially greater participation of the futures studies field, physical
scientists, and continuing expansion of the role of social scientists. ICONICS plans to play a role
in fostering this interaction, through webinars and its email list.

Research, and funding to support it, is required to address a number of gaps and needs
(Appendix III). These include efforts to extend and modify current scenario frameworks, develop
new scenarios that are not currently well represented, and improve training and communication
related to scenarios and their use. In addition, support targeted to the kind of interdisciplinary
research that scenarios aim to support will be essential to substantially moving the field forward.

There is strong support to continue the Forum as a recurring event every 2-3 years. ICONICS

has agreed to facilitate the identification of a host, and interested institutions can contact its co-
chairs.
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Appendix Il: Forum agenda

The full program, with all talks, speakers, and abstracts by session, is provided on the meeting
website at https://www.scenariosforum2019.com/program. We provide a program by session

name here.
Sunday, March 10
2:30 PM-4:00 PM
Monday, March 11

9:00 AM-10:15 AM

10:45 AM-12:00 PM

1:45 PM-3:30 PM

Tutorial on the SSPs and scenarios framework

Welcome and introduction

Brian O'Neill, University of Denver

Pardis Mahdavi, Acting Dean, Korbel School of International Studies,
University of Denver

Corinne Lengsfeld, Vice Provost for Research and Graduate Education,
University of Denver

Overview of status of SSP-RCP and other scenario frameworks
Kris Ebi, University of Washington

Goals of the Scenarios Forum
Brian O'Neill, University of Denver

The role of scenarios in the Intergovernmental Panel on Climate Change

(IPCC) and other global assessment

Hoesung Lee, Chair, IPCC

Valerie Masson-Delmotte, Hans-Otto Poertner, Jim Skea, IPCC Co-
Chairs of Working Groups |, I, and Il (all remote presentations)

Detlef van Vuuren, PBL

Parallel sessions 1

SDGs-I Improving the SSPs to assess the Sustainable Development
Goals - |

GOOD ENERGY SCENARIOS What is a “good” energy scenario (or not)
for use in decision making for climate change mitigation?

HIGH END SCENARIOS Downscaling and enriching the RCP-SSP
scenario framework as a basis for co-creating integrated and
transformative solutions to high-end climate change

DEMOGRAPHICS Deconstructing demographic futures: population
dynamics in the Shared-Socioeconomic Pathways

NITROGEN New nitrogen scenarios using the SSPs
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4:00 PM-5:45 PM

6:15 PM-8:15 PM

Tuesday, March 12

9:00 AM-10:30 AM

11:00 AM-12:45 PM

SCENARIOS AND ASSESSMENT Scientific assessment of scenario-
based research

Parallel sessions 2

SDGS-II Improving the SSPs to assess the Sustainable Development
Goals - 11

SSPs IN ECONOMIC MODELS Shaping the SSP storylines in economy-
wide models

OVERSHOOQOT Overshoot scenarios for Paris Agreement temperature
targets: an interdisciplinary perspective

MIGRATION Climate-induced migration: applications and enhancements
of the SSP framework

FINANCE Use of scenarios for assessing climate-related financial risk
and opportunity

BIODIVERSITY ldentifying and building on synergies across international
scenario communities: examples from the Intergovernmental Panel on
Biodiversity and Ecosystem Services (IPBES)

Conference dinner
Scenarios for National Security Decision Making: From the Cold War to

the Climate Era
Sherri Goodman, Senior Fellow, Woodrow Wilson International Center

Plenary: Frontier topics in scenario research

Adaptation
Ben Preston, RAND

Integrating changes in extreme events in scenario development
Sonia Seneviratne, ETH Zurich

Long-term scenario for resilience and risk assessments
Stephane Hallegatte, World Bank

Parallel sessions 3
MULTISCALE-I Extending the SSPs across space and time: Multi-scale

scenario development practices (Session I: Advances in methods
development)

18



2:30 PM-4:15 PM

4:45 PM-6:30 PM

6:45 PM-8:45 PM

EXTREMES Scenarios for climate extremes and their socio-economic
impacts

SCENARIOS AS SERVICE Using a scenario approach to reshape the
debate on global infrastructure investment needs Scenarios as service

URBAN Urban futures under the new scenario framework

INFRASTRUCTURE Using a scenario approach to reshape the debate
on global infrastructure investment needs

OCEANS Scenarios for the Future Ocean

Parallel sessions 4

MULTISCALE-II Extending the SSPs across space and time: Multi-scale
scenario development practice (Session II: Exploring geographic
contexts)

GEOENGINERING Being Cognizant of the Framing of Solar
Geoengineering in Scenario Design

IMPACT COSTS Cost of climate change impact and the use of scenarios

SCENARIOS IN IPCC Use of scenarios in IPCC’s 6th assessment cycle
(AR6)

TRANSITION DYNAMICS Socio-technical transition dynamics in
scenarios for climate change mitigation and sustainable development:
where next?

INEQUALITY Inequality and poverty, projections and distributional
consequences for climate

Parallel sessions 5

IMPACTS-I Use of the SSP-RCP scenario framework in climate impact
analysis, including avoided impacts - |

REGIONAL CLIMATE Climate change scenarios in CORDEX domains

TRACKING PROGRESS Scenarios for tracking progress in international
climate policy

TAKING STOCK Developing the SSPs: Taking Stock of Successes,
Areas to Improve for the Future

GOVERNANCE Socio-economic futures and governance scenarios

SUBNATIONAL Sub-national scenarios for integrated modeling and
analyses

Reception and poster session

Wednesday, March 13

9:00 AM-10:45 AM

Parallel sessions 6
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11:15 AM-12:45 PM

Forum adjourned

IMPACTS-II Use of the SSP-RCP scenario framework in climate impact
analysis, including avoided impacts (Part II: Water and land)

VULNERABILITY Scenarios for assessing human vulnerability to extreme
events and climate change at the local and regional level

COMMUNICATION Scenario communication, co-production and
visualization

SHORT-LIVED FORCERS The role of short-lived climate forcers in future
scenarios

ELECTRIFICATION Renewable-based electrification: how can we
improve scenarios for clean energy transition?

SSP EXTENSIONS Extending the Shared Socioeconomic Pathways for
Impacts, Adaptation, and Vulnerability research

Plenary: Key meeting outcomes, plans for next steps in the scenario
process
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Appendix Ill: Research gaps and needs

The following list of research gaps and needs for further work was synthesized from the session
summaries in Appendix V.

Types of scenario-based research that need further improvement

e Extreme events in impact assessment; can scenarios better facilitate this kind of work,
for example with more suitable climate information and better information on adaptive
capacity?

e Better descriptions of how downscaling exercises are carried out. Many studies do not
explicitly describe how they interpret the narratives and/or specific narrative elements to
produce downscaled projections. In order to be able to compare downscaling exercises
with each other, describing in detail the step from narrative to quantification is crucial.

e How best to estimate impacts of climate change on international migration within the
SSP-RCP framework. International migration is included in the national population
projections corresponding to each SSP; it is necessary to develop best practices.

e How best to assess SSP-RCP based literature. There may not yet be a critical mass of
SSP-RCP scholarship that lends itself to being identifiable through machine learning,
and automated literature retrieval approaches may not be able to distinguish SSP-RCP
literature from broader climate change research.

Model comparisons and evaluation of social science models
o Development of economic model-based indicators to judge plausibility
o More comprehensive hindcasting

Training and guidelines
e Guidelines on sub-global assessments. For example, a website, portal or database
where sub-global assessments can upload their method/process, narratives and
guantifications to enable learning and capacity building in the community.
e Guidelines on how to develop regional or sectoral extensions.

Additional information or detail within existing SSP-RCP framework
e Internal migration (narratives and quantification), and spatially explicit migration
e Income distribution, including better integration into storylines
e Further downscaling of metrics to characterize vulnerability and adaptive capacity to a
wide range of climate impacts, including age structure, education, HDI.
Urban information
o Types of urbanization
o Extension of the SSPs’ narratives for urban-related topics (urban morphologies,
spatial development, urban governance, slums development, urban inequalities,
mobility, digitization, electrification of mobility, etc.)
o Quantitative information at the city-level (e.g. population counts, demographic
characteristics of urban dwellers, etc.)
o Urban air pollution and heat island effects
e Additional information on elements of socio-technical transition dynamics, including a
wider array of technological considerations (Al, nanotechnology, biotechnology)
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Labor supply and occupational changes

Sectoral activity projections or narratives (especially helpful to CGE scenarios)
Detailed electricity end-use technology cost, performance, and hourly demand profile
data

Narratives from national and local governments around industrial and regulatory
development

The role of carbon storage in long-term scenarios

Materials use and supply

More consideration of interactions between land-based and ocean activities

A wider range of and more links between timescales covered by scenarios, especially
relevant to climate mitigation policy

o Link more detailed near-term scenarios with long-term transitions, including to at
least until 2300, to clarify the implications of near-term decisions for longer term
and at times irreversible impacts.

o Scenarios that better link peak warming in the nearer term with longer term target
warming levels

Implications for biodiversity and conservation, especially at regional level
Earth system information

o ESM simulations with explicit energy crops due to differential effect on climate

o Regionally downscaled climate information from RCPs using SSP scenarios (eg
for land use)

o Improved coverage of SLCFs. Several IAMs include BC, but PM2.5 (relevant for
health) is not explicitly included. Also the costs of air pollution control is often not
included.

Further development of SPAs

o Especially for adaptation, and at regional and local scales

o Especially important for infrastructure investment needs (policy choices and
variables related to governance)

o How to separate impacts from autonomous adaptation from SPAs

Integrated scenarios or storylines combining SSPs and climate change
o Incorporate two-way feedbacks between society and climate; e.g. demography

Improved interactions among research communities and the policy community

More demographers and demographic institutions involved in the process

IAM and ESM interactions, e.g. on geoengineering

Improved interaction with biodiversity community

Further engagement on policy and political processes in a scenario-based way,
exploring both what is still possible and what is not.

Engage with defense and security communities, which have extensive scenario
experience

Improved interaction with political science communities, in particular research on political
change, governance and violent conflict

Further integration of researchers from the Global South

Strengthen exchange with policy communities from Global South beyond UN
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Additional types of societal pathways or integrated scenarios not represented in SSPs

Generally encourage variation beyond SSP-RCP framework

A regional split in which the rich countries go ‘green’ and developing countries continue
to develop in conventional ways

Solar geoengineering scenarios (both narratives and quantification), starting with SSP5-
3.4-0S

Overshoot scenarios with different length and magnitude, not represented by SSP5-3.4-
OS, including those that extend beyond 2100

Pathways with more regional heterogeneity in development

Scenarios that integrate governance, conflict, and fundamental political change

An SSP1 variant with less economic growth or degrowth in high income countries
Testing whether existing SSPs are too centered on Western perspectives

Additional SSPs, or information for existing SSPs, reflecting a wider range of
biodiversity-relevant drivers within the global storylines/scenarios

A move away from a climate-centric approach (mitigation/adaptation challenges) to a
broader framing to incorporate additional communities, eg biodiversity, nitrogen, sub-
national multi-stressor frameworks, etc.

Variants of migration assumptions

Scenarios that would imply low nitrogen use, since all SSPs currently imply high nitrogen
National mitigation scenarios that consider political economy, jobs, etc.

Improved communication

Better information on how SSPs were constructed

Continued and expanded open availability of scenario data

Storylines communicating the results of integrated scenarios (SSP-RCP combinations)
Communication of the plausibility of the SSP and other scenario projections when they
exclude environmental feedbacks. Such projections play a role methodologically, but
need to be communicated carefully. Outcomes that do include feedbacks should be
communicated as well.

Scenario development approaches

Developing scenarios based on surveys of the existing scenario literature
Explore scenarios development methods such as morphological fields (with different
drivers and states) and cross-impact balance
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Appendix IV: Summary of online final plenary and feedback

For the final plenary, ElImar Kriegler prepared a presentation summarizing a preliminary set of
insights from the Forum, and a four-member panel (Jan Fuglestvedt, Paula Harrison Julia
Leininger, and Bas van Ruijven) put together presentations on next steps for the scenarios
community. The summary below is organized by main topics contained in those presentations,
and contains a brief description of statements in the presentations followed (in italics) by
subsequent feedback. Not all statements generated feedback. Note that some content from
panel statements has been integrated into the Insights and Challenges sections below.

Insights

Scenario framework(s) are being broadly applied

SSPs have served well as a flexible backbone for extension, modification and application to a
very wide range of research topics, and have served assessment well. They have been
successful in increasing the importance of socioeconomic determinants of climate-related
issues.

e Itis important to gather empirical evidence on how SSP-RCPs and other scenarios are
used in practice, how the intended users understand and interpret them, because in this
way we could find out what we can do better. Co-design alone cannot guarantee that
everything will work out.

e Suggested research needed:

o An overview of existing empirical evidence on how scenarios/model outputs are
in reality used and interpreted by the intended users. The evidence could range
from literature on empirical tests of how visualisations are perceived to more
fundamental questions of large scenario ensembles vs. several scenarios and
storylines.

o Collaborative projects in which systematic evidence could be gathered for SSP-
RCPs/model outputs.

Bridging to social sciences has already begun

Modeling the transformation to sustainability requires more transdisciplinary research and
engaging social sciences. It became evident during the Scenarios Forum that we are

not at the beginning: (1) Social sciences (in particular political science and economics) show
increasing interest in modelling conflict scenarios and predicting political change. Models are
based on quantifiable indicators for governance and conflict. (2) Beyond that, social scientists
have started to extend the SSPs with indicators for governance and conflict. Bridges between
social sciences and modelers of future scenarios are there but they are still small, not very solid
and not frequently used.

Narratives play a central role

Narratives have been a useful element of the framework in bridging scales, establishing basic
consistency, co designing scenarios with users, and communicating scenario insights.
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Set of key socio-economic drivers needs to be extended

Extending the set of drivers would provide for better coverage of socio economic dimensions of
scenarios. However, new extensions may suggest changes to the narratives.

Granularity and output metrics matter for usefulness of scenarios

Scenarios are more useful when they are regionally specific and people-centered.

Critiques and tensions

Key critigues and tensions related to the use of scenarios include: (1) The SSPs do not reflect
sufficiently stakeholder perspectives from across the world. Broader stakeholder involvement is
needed. (2) More work is needed to link SSPs to development issues, even though a lot of such
is ongoing. (3) There are different perspectives on how plausibility considerations shape the
SSP framework.

Stakeholder involvement

e The methods used in recent studies are not always the best available, sometimes
involving a small number of ‘stakeholders’ that may or may not understand the SSPs,
the study goals and objectives or properly represent the core decision makers or the
people who may be affected the most by lack of climate change adaptation. The
community should communicate with the technology foresight/futures studies community
about tried and tested methodologies and expertise in involving stakeholders to inform
bottom up scenarios and storylines.

e Stakeholders should include academic scientists. If focused on the views of stakeholders
scenarios will often be rather conservative and not very aspirational. The current
scenarios adopted for energy in the SSPs or RCPs are already being shown to be too
conservative in terms of energy transitions even over the last decade.

Links to development issues

e The use of the SDGs frame will be useful, although indeed the practicalities associated
with using SDGs as a frame could also itself be the theme for a ‘Scenarios 2020’
conference.

e Scenario developers must make it clear to policy makers that the assumed value for the
discount rate in economic optimization studies may, in fact, be the most important
assumption of the entire study! Perhaps each scenario should have its own discount
rate assumption that reflects the overall philosophy of that scenario. For example,
perhaps SSP1 should have a 0% real discount rate reflecting its desire to mitigate
sooner and deeper.

Plausibility
e It would be very important to clarify what SSP-RCP combinations are regarded as

credible and which ones not, because many 1AV studies appear to be adopting
implausible pairs. Those providing the greatest confusion are RCP2.6-SSP5 and
RCP8.5-SSP3. The former case is reported from simulations with IAMs to be feasible
only at high cost in Riahi et al., 2017 (Fig. 8). The latter case, heavily represented in
many studies, is regarded as implausible according to the baseline runs reported in
Riahi et al., 2017 (Fig. 8).
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e Working at regional and local scales, there is a clear challenge to apply RCP-SSP
combinations in a manner that respects the underlying logic of the scenarios framework.
Notwithstanding the many examples we have seen at the Forum of regional/local-scale,
sector-based SSP development, it is somewhat surprising how few of these are explicit
about the rationale for selection of the RCP-SSP combinations and the interpretation
given to these.

Challenges

Stab