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1. Introduction 

In November 2024 the World Climate Research Programme (WCRP) Safe Landing Climates (SLC) 

Lighthouse Activity and S&P Global held a joint workshop 1  at the World Meteorological 

Organization (WMO) Headquarters in Geneva over 2.5 days.  The goals of the workshop were to 

explore, better understand and move toward evaluating methods currently being used by the 

finance community, including regulators, to quantify global macroeconomic physical climate 

risks.  

The workshop was attended by 40 participants (See Annex 1) drawn from physical climate 

science, economics, and finance disciplines including several attendees from S&P Global, the SLC 

Lighthouse Activity, and leading banks in Europe. It began with a public keynote address from 

Stephane Hallegatte from the World Bank highlighting the growing role of climate change in 

international finance and the challenges faced in communicating and acting on what we know 

about climate risks.  

The workshop was devoted more to discussions than to presentations (See Annex 2 for the 

Workshop Agenda), and these were mostly cross-disciplinary breakout groups, which led to 

robust discussions. Several participants commented on how open the attendees were to the 

perspectives of the other disciplines, and on how much they themselves learned, both of which 

were key objectives.  

2. Key Insights 

The workshop identified a number of key insights and takeaways from discussions: 
 

• Participants agreed that the disciplines of climate science, finance and economics need to 

work together to better model macro-climate and related risks. 

• As anticipated, many concepts (even “climate”) have varying interpretations across disciplines, 

and disciplinary methods and concepts are not well understood across disciplines. Attendees 

were surprised, however, by the level of cross-disciplinary misunderstanding.  For example, 

economic modelling often assumes that impacts scale with absolute temperature even at the 

local level, while physical scientists expect most local impacts to depend on other variables. 

Meanwhile many physical scientists, assuming Gross Domestic Product (GDP) to be advocated 

by economists as a measure of economic well-being, were surprised by economists’ focus on 

broader measures of consumption rather than GDP, although there was broad agreement on 

the need for better understanding of methods as well as broader definitions of well-being that 

include the environment, with physical, human, and natural capital noted as being important. 

Finally, an expected continuation of steady technological progress and associated economic 

growth is implicitly included in economics thinking but often overlooked (or questioned) by 

 
 
1  https://www.wcrp-climate.org/slc-events-opportunities/coupled-physical-economic-and-financial-

impact-modelling-workshop 
 

https://www.wcrp-climate.org/slc-events-opportunities/coupled-physical-economic-and-financial-impact-modelling-workshop
https://www.wcrp-climate.org/slc-events-opportunities/coupled-physical-economic-and-financial-impact-modelling-workshop
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others. This strongly affects the framing of impacts and how much they will affect future 

generations and is one reason economists are typically more sanguine about climate change 

than physical scientists are. 

• Understanding the different disciplinary perspectives is important, as well as how to aggregate 

from micro-scale to macro-scale impacts. The finance community is particularly concerned 

with sudden surprises that could destabilize markets, which has led them to have strong 

concerns about tipping points and cascading events. They are also understandably focused on 

asset-level risks. The other disciplines were more focused on expected aggregate impacts on 

human welfare over time, with physical scientists often highlighting risks to vulnerable 

communities and nature. 

• The limitations of current modelling approaches that affect current cost estimates and GDP 

impacts were discussed.  On the physical climate side, one issue is how to make use of huge 

datasets with highly detailed information (or even to explain what is available), and the 

complexity of bottom-up impact modelling; another is ignorance about tipping points, tail risks 

and interacting hazards. On the economics side a key limitation is an inability to capture the 

complexity of the global economy in a tractable model (especially when performing traditional 

and computationally intensive policy optimization); another is the simplistic assumptions 

required in empirically estimating damages from macroeconomic data. Overall, multiple 

stages of the physical-socioeconomic prediction problem are computed by disconnected 

models, which leads to consistency problems and missing feedbacks. 

 

3. Future work 

Areas where WCRP could work further on the above issues include more quantitative 

assessment of tipping point and cascading hazards (now underway within WCRP Lighthouse 

Activities and in collaboration with TIPMIP (Tipping Points Model Intercomparison Project (MIP)) 

via WhatIfMIP), sharing of advanced model coupling activities, underway in a few of the WCRP 

Core Projects, clarification of how global-mean temperature is thought to be related to local 

changes, and continued collaboration on areas such as damage estimates. The cost of water was 

identified as a missing component of economics models, for example, but has been looked at in 

WCRP. 

The outcomes of the workshop will include a “perspective” paper submitted to a high-level 

journal, highlighting the key challenges for a multi-disciplinary audience as informed by 

workshop discussions; further collaborative efforts; seminars of overlapping interest; and a 

follow-up workshop tentatively planned for January 2026 to pursue a key topic identified in this 

workshop, such as climate damage estimation or alternative metrics to GDP. 
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and the Fondazione CMCC. He has been fellow at the Center 
for Advanced Studied in Behavioural Sciences at Stanford 
University, and post doctoral fellow at Princeton University. His 
research is about climate change mitigation policies, and has 
appeared in major scientific journals. He is a lead author of the 
IPCC (5th and 6th reports), co-directs of the International 
Energy Workshop and was deputy editor for the journal 
‘Climatic Change’. He has been awarded two grants from the 
European Research Council (ERC) and has coordinated several 
international research projects.   

Marco Thalhammer Marco earned his PhD from RWTH Aachen University in 2023 
and currently works as a Postdoctoral Researcher. His research 
focuses on climate economics, asset pricing, and sustainable 
finance. 
  

Terence Thompson I am Chief Scientist at S&P Global's Climate Center of 
Excellence and have responsibility for long-term research 
regarding physical hazards and their economic impacts.  My 
principal areas of research are hazard quantification 
(temperature, precipitation, drought, wildfire, coastal flooding, 
wind, landslides, subsidence, etc.), macro-economic impacts 
(GDP, productivity, etc.), nature/biodiversity impacts, and 
probabilistic scenario analysis. 
  

Kirsten Thonicke Kirsten Thonicke is Deputy Head of Research Department on 
Earth System Analysis and Working Group Leader on 
Ecosystem in Transitions of the Potsdam Institute for Climate 
Impact Research (PIK). Her research work focusses on how 
climate and land-use change transform ecosystems, fire and 
biodiversity. She is the Speaker of the Leibniz Research Alliance 
"Biodiversity". After graduating from Institute for Geoecology 
at Potsdam University, Germany, she worked as a Post-Doc at 
Max-Planck-Institute for Biogeochemistry in Jena, Germany. In 
2005 she was offered the Marie Curie Fellowship at the 
University of Bristol, Great Britain, where she coupled 
mechanistic global fire models into climate-vegetation models 
at the School of Geography. Kirsten Thonicke joined PIK in 
2007. 
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First name Last name Biography 

Fabio Trojani Fabio Trojani is Professor of Finance and Statistics at the 
University of Geneva, Senior Chair of the Swiss Finance 
Institute and AXA Chair in the Socioeconomic Risks of Financial 
Markets at the University of Turin. He is a regular speaker at 
leading conferences in finance, econometrics and statistics, 
fields where he published widely. Fabio works on various 
methods for an improved modeling and empirical analysis of 
markets with frictions or other sources of mispricing. His 
recent research considers model-free approaches extracting 
global international asset pricing factors and optimal portfolio 
problems with multiple traded assets, multivariate state 
dynamics and transaction costs. 
  

Agnieszka Trzcinska Agnieszka Trzcinska is a Team Lead in the Directorate General 
Macroprudential Policy & Financial Stability at the European 
Central Bank. In her role, Agnieszka supports the ECB’s Chair of 
the NGFS Workstream on Scenario Design and Analysis in 
developing climate scenarios. Introduced as a novel tool in 
2020, the NGFS scenarios have assisted central banks, 
supervisors, and other financial actors in exploring various 
potential future outcomes of climate change and the 
transition. Prior to this, Agnieszka led teams working on the 
European economic and fiscal governance framework, and 
banking sector policy issues in the Directorate General 
International & European Relations at the ECB. Before joining 
the ECB, she worked at the National Bank of Poland in various 
roles and in the private sector where she managed European 
research projects. Agnieszka holds a MSc. in Managerial 
Economics and a MSc. in Finance and Accounting, and a PhD in 
Economics from the University of Warsaw. 
  

Narelle van der Wel Narelle van der Wel is a Scientific Officer at the World Climate 
Research Programme (WCRP) Secretariat, located at the World 
Meteorological Organization (WMO), Geneva. Narelle works in 
various areas, including strategic planning and implementation, 
communication and outreach, and science coordination and 
support. Narelle is responsible for overseeing and supporting 
WCRP’s Climate and Cryosphere (CliC) Core Project, the WCRP 
Academy, and two of WCRP’s Lighthouse Activities, My Climate 
Risk and Safe Landing Climates. She is also responsible for 
strategic planning of WCRP communications, leading a small 
team. Narelle completed her Ph.D. in Polar Studies (Glaciology) 
at Scott Polar Research Institute, University of Cambridge (UK), 
focusing on the numerical modeling of ice streams in 
Antarctica.  
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Annex 2 – Meeting Agenda 

 

Coupled Physical, Economic and Financial Impact 

Modelling workshop 
 

co-organized by World Climate Research Programme (WCRP) and S&P Global 
 

20-22 November 2024 
 

World Meteorological Organization, Geneva, Switzerland 
 
 

Organizing committee:  
 
WCRP: Steven Sherwood, Thomas Lontzek, Karl Schmedders, Narelle van der Wel, Megha 
Kaveri 
 
S&P Global: Terence Thompson, Marion Amiot, Megan Robinson, Paul Gruenwald 
 

 

Workshop Agenda 
 
Day 1: November 20, 2024 (12:00 PM - 5:00 PM) 

 
12:00 PM Welcome by Dr Paul Gruenwald, Global Chief Economist, S&P Global Ratings 
 
12:05               Welcome by Dr Celeste Saulo, Secretary-General, WMO 
 
12:10               Dr Paul Gruenwald introduces Stéphane Hallegatte 
 
12:12               Keynote address: Climate and Economic Modeling: Lessons from 60 Country Climate 

and Development Reports and Key Knowledge Gaps. Stéphane Hallegatte, Senior Climate 
Change Adviser, World Bank Group. 

 
12:32              Q&A Session Moderated by Dr Paul Gruenwald. 
 
1:00 - 2:00 PM -   Opening Luncheon 
 
2:15 PM - Workshop framing, goals & approach  - Terry Thompson and Steve Sherwood 
   

• 15 min - Overview by conference organizers 

• 45 min - Small group introductions  

 
3:15 PM-3:35 PM - Coffee break 
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3:35 PM-5:00 PM - “Pump-priming session” cross-disciplinary breakout discussions - Terry Thompson 

and Steve Sherwood 
 
Day 2: November 21, 2024 (9:00 AM - 5:00 PM) 
 

9:00 AM-10:45 AM - Session 1: Overview of the financial sector’s current approach to 
coupling physical, economic, and financial impacts 
Chair: Terry Thompson  

   
• Introduction by S&P Global - Terry Thompson 

• Framing Remarks - Stephane Hallegatte, World Bank 

• Approach to physical risk and economic modelling in NGFS climate scenarios - 

Agnieszka Trzcinska, European Central Bank 

• Roundtable session moderated by Terence Thompson and Megan Robinson, S&P 

Global Climate Center of Excellence. Panel discussion with:  

- Michaela Mei Dolk, World Bank  

- Marion Amiot, S&P Global Ratings 

- Theresa Lober, Bank of England 

- Nicola Ranger, U. Oxford 

- Matt Foote, Howden Insurance Group 

- Piguet Galland & Cie SA* (TBC) 

 

 
10:45 AM-11:05 AM - Coffee break 
 
11:05 AM-12:30 PM - Session 2a: State of the physical sciences  
Chair: Steve Sherwood 

 
Presentations (10 mins + 5 mins for Q&A):   

 
• Cascading events, extremes and tipping – Christian Franzke and Gabriele Hegerl 

• Impacts on agriculture – Peter Alexander  

• Heat extremes and health – Steven Sherwood and Laura Suarez-Gutierrez 

• Impacts on ecosystems and fire – Kirsten Thonicke and Kai Kornhuber 

 

Open discussion on physical science issues addressing key questions [25 min] - Moderator: 

Roland Séférian 

 
12:30 PM-1:30 PM - Lunch 
 
1:30 PM-2:30 PM - Session 2b: State of the physical sciences continues 
Chair: Steve Sherwood 

 
• Contributed brief presentations [20 min] 

• Breakout groups on different physical risks [20 min] 
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• Breakout group reports back to plenary [20 min] 

 
2:30 PM-2:50 PM - Coffee break 
 
2:50 PM-5:00 PM - Session 3: Economic state of knowledge & known gaps  
Chairs: Thomas Lontzek and Karl Schmedders 

 
Presentations by:  

• Simon Dietz  

• Daiju Narita  

• Franziska Piontek  

• Tony Smith   

• Simon Scheidegger  

• Massimo Tavoni 

• Fabio Trojani 

 
Panel discussion and plenary (60 mins) moderated by Simon Dietz 

 
7:30 PM onwards - Group dinner at Restaurant La Perle du Lac 

 
Day 3: November 22, 2024 (9:00 AM - 4:00 PM) 
 

9:00 AM-9:10 AM - Update/report from the organizers - where are we going? 
Terry Thompson and Steve Sherwood 

 
9:10 AM-10:30 AM - Session 4: What does the ideal approach for the financial sector's 
coupling physical, economic, and financial impacts look like? 
 

• Brainstorming session in breakout format 

• Report back, plenary discussion [30 min] Chair: Terry Thompson  

 
10:30 AM-10:50 AM - Coffee break 
 
10:50 AM-12:00 PM - Session 5: What scoping of “catastrophe” assumptions can be made?  
How can probability estimates be included?  
 

• Breakout sessions [45 min] 

• Report back, plenary discussion [30 min] Chair: Bette Otto-Bliesner   

 
12:00 PM-1:00 PM - Lunch 
 
1:00 PM-3:00 PM - Session 6: How do we close the gaps between the current and ideal 
approach? How do we include and develop techniques that enable short- and long-term 
decision-making, informed by the impacts of low-probability, high-impact climate-system 
outcomes?  
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Chair: Theresa Lober 
 

• Brief summaries from the morning’s brainstorming session 

• Panel discussion (Armon Rezai, James Rising, Jana Sillmann, Hannah Liddy, …)  

• Plenary discussion 

 
3:00 PM-3:20 PM - Coffee break 
 
3:20 PM-4:00 PM - Closing session: Moving the collaborations forward 

- Steve Sherwood and Terry Thompson 

 
 

Suggested readings 

  
BREAKING: COP29: involve the IPCC in defining climate finance. Nature. 5 November 2024 

  
1.  An Economist's Guide to Climate Change Science - American Economic Association (Hsiang and 

Kopp, 2018) 

2. Climate Change through the Lens of Macroeconomic Modeling main_annual_review.pdf 

(Fernández-Villaverde, Gillingham and Scheidegger, 2024) 

3. Climate Change Economics over Time and Space | Annual Reviews (Desmet and Rossi-

Hansberg, 2024) 

4. Climate Finance | Annual Reviews (Giglio et al., 2021) 

5. IPCC Glossary Search - Contains the IPCC definitions of “risk,” “uncertainty,” etc 

 
Webinars: 

1. Webinar: Linking Climate Change to Economic and Financial Impacts. 22 October 2024. 

2. Moving Beyond Uncertainty: Rethinking Climate Models and Tipping Points. 5 November 2024 

 

Optional readings 

 
1. The Fundamental Problem with ESG? Conflicting Letters (Cabolis, Lavanchy, Schmedders, 

Journal of Financial Transformation 2023) 

2. Climate modelling - an overview (Briefing note, CLEx, 2023)  

3. Climate change and tipping points (Briefing note, CLEx, 2022)  

4. Future weather and climate extreme events (Briefing note, CLEx, 2019)  

5. Perspectives on tipping points in integrated models of the natural and human Earth system: 

cascading effects and telecoupling - IOPscience (Frankze et al. 2022)  

6. How Much Will Global Warming Cool Global Growth? | NBER (Nath, Ramey and Klenow, 2024) 

https://www.nature.com/articles/d41586-024-03585-x?WT.ec_id=NATURE-20241107&utm_source=nature_etoc&utm_medium=email&utm_campaign=20241107&sap-outbound-id=34D81BF7401504D6792778A8C69069AB7CB34761
https://www.aeaweb.org/articles?id=10.1257/jep.32.4.3#:~:text=This%20article%20provides%20a%20brief%20introduction%20to%20the%20physical
https://drive.google.com/file/d/10kLSZU_8PlmSAb85bhBcz1JS9tRO2ozF/view
https://www.annualreviews.org/content/journals/10.1146/annurev-economics-072123-044449
https://www.annualreviews.org/content/journals/10.1146/annurev-financial-102620-103311
https://apps.ipcc.ch/glossary/
https://www.wcrp-climate.org/slc-events-opportunities/slc-webinars/webinar-linking-climate-change-to-economic-and-financial-impacts
https://uncertainties.confetti.events/
https://drive.google.com/file/d/1wi-MgBj0HWONqnExomagRYfIsUwmBtrT/view?usp=share_link
https://climateextremes.org.au/climate-modelling-an-overview/
https://climateextremes.org.au/climate-change-and-tipping-points/
https://climateextremes.org.au/briefing-note-004-future-climate-extremes/
https://iopscience.iop.org/article/10.1088/1748-9326/ac42fd
https://iopscience.iop.org/article/10.1088/1748-9326/ac42fd
https://www.nber.org/papers/w32761
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7. The Emperor’s New Climate Scenarios, Limitations and assumptions of commonly used climate-

change scenarios in financial services, Institute and Faculty of Actuaries, July 2023 

8. Loading the DICE Against Pensions - Carbon Tracker Initiative Steve Keen, Carbon Tracker, July 

2023 

9. The NBER working paper "Climate Change Around the World", 

http://www.econ.yale.edu/smith/world19.pd 

10. NZIF 2.0 Framework https://igcc.org.au/wp-content/uploads/2024/06/PAII_NZIF-

2.0_240624.pdf 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

https://actuaries.org.uk/media/qeydewmk/the-emperor-s-new-climate-scenarios.pdf
https://carbontracker.org/reports/loading-the-dice-against-pensions/
http://www.econ.yale.edu/smith/world19.pdf
https://igcc.org.au/wp-content/uploads/2024/06/PAII_NZIF-2.0_240624.pdf
https://igcc.org.au/wp-content/uploads/2024/06/PAII_NZIF-2.0_240624.pdf
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