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BACKGROUND

Emerging evidence highlights the increasing risks of non-linearities and systemic
changes caused by climate change. These include large-scale tipping points in
the earth’s climate such as the disintegration of the Greenland and West Antarctic
Ice Sheets, permafrost collapse, and the breakdown of the Atlantic Meridional
Overturning Circulation among others. Furthermore, policy changes towards a
low-carbon economy could cause macroeconomic instability in case the
transition is uncoordinated and abrupt, creating policy uncertainty for firms and
households, thereby possibly leading to lower economic activity, fall in asset
prices and decreased capital values.
Models that underpin most economic analyses of climate change rarely include
the possibility of abrupt changes to the climate or economic systems.
Nevertheless, such changes – hereafter referred to as climate and related tipping
points – are arguably the most critical determinant of the optimal levels of policy
effort.
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OBJECTIVES OF THE WORKSHOP

As part of the OECD Horizontal Project on Building Climate and
Economic Resilience in the Transition to a Low-Carbon Economy,
this two-day workshop aims to discuss the current state of
scientific understanding surrounding abrupt changes to the
climate and economic systems due to climate change. The
workshop will convene leading experts to review the state of
climate science and climate-economy modelling with a particular
focus on climate and related tipping points.

How can existing models better assess the economic consequences of climate
tipping points?



Given the high uncertainties, how can research make progress in better
understanding climate emergencies and support policy makers in finding the
best pathways towards a climate resilient low-carbon economy?



Can new modelling approaches be developed or can existing ones be better
integrated in order to simultaneously take into account the risks from climate
tipping points and those that might arise in the economic system?
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AGENDA
DAY 1
14:00 – 14:05 Opening remarks, Rodolfo Lacy, Director of the Environment Directorate, OECD
14:05 – 15:00 1. CLIMATE TIPPING POINTS: THE STATE OF KNOWLEDGE
This session aims to provide an overview of the physical science that underpins climate tipping
points and of their possible consequences on the economic system.
Chair: Laurence Boone, Chief Economist, OECD
Presentations:



The state of scientific knowledge on climate tipping points, Timothy M. Lenton, Director
of the Global Systems Institute and Chair in Climate Change and Earth System Science,
University of Exeter
Incorporating tipping points into policy analysis, Elizabeth Kopits, Senior Economist,
National Center for Economic Analysis, US Environmental Protection Agency

15:00 – 16:45 2. MODELLING THE ECONOMIC CONSEQUENCES OF TIPPING POINTS IN THE CLIMATE
SYSTEM
There is a long history of research at the interface of climate and economic systems. However,
models so far have only had limited integration of the effects of climate tipping points on the
economy. This session aims to look at the current state-of-the-art modelling of the economic
consequences of climate tipping points to gain a better understanding of future risks, their scale and
magnitude.
Chair: Shardul Agrawala, Head of Environment and Economy Integration Division, Environment
Directorate, OECD
Presentations:







Economic impacts of tipping points in the climate system using a meta analytic integrated
assessment model, Simon Dietz, Professor, Department of Geography and
Environment, London School of Economics and Political Science
Economic implications of multiple interacting tipping points, Yongyang Cai, Associate
Professor, Department of Agricultural, Environmental and Development Economics,
Ohio State University
Implications of tipping points for optimal climate policy, Christian Traeger, Professor,
Department of Economics, University of Oslo
Approaches to modelling the economic consequences of climate change tipping points,
William Nordhaus, Sterling Professor of Economics, School of the Environment, Yale
University
Q&A
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DAY 2
14:00 – 15:45 3. MODELLING THE IMPACTS OF CLIMATE-RELATED TIPPING POINTS ON THE MACROECONOMY
Looking beyond the physical science basis and global economic impacts of climate-related tipping
points, this session has as its objective to investigate the ways in which both large-scale shifts and
incremental changes in the climate system can affect macroeconomic and financial stability. In
addition, the effect of unanticipated changes in climate policies on the economy will also be further
investigated.
Chair: Dave Turner, Head, Macroeconomic Analysis Division, Economics Department, OECD
Presentations:






Climate impacts, economic growth and financial instability, Michael Kiley, Deputy Director,
Federal Reserve Board, Washington DC
Impacts of climate policies on the macro-economy, Jean Pisani-Ferry, Tommaso Padoa
Schioppa chair at the European University Institute, Senior Fellow at Bruegel and NonResident Senior Fellow at the Peterson Institute for International Economics
Monetary policy implications of climate change, Sandra Batten, Senior Research
Economist, Bank of England
Climate change, public debt and financial crises: an agent-based modelling analysis,
Francesco Lamperti, Assistant Professor, Institute of Economics, Scuola Superiore
Sant’Anna and Scientist at the RFF-CMCC European Institute on Economics and the
Environment
Q&A

15:45 – 16:40 4. IRREVERSIBLE CHANGE: TAKING STOCK AND THE WAY AHEAD
An expert panel discussion provides an opportunity for leading researchers to reflect on the broader
implications of climate change and climate-related tipping points on the economy, as well as the stateof-the-art integration of such incremental and abrupt changes in economic models.
Chair: Elisa Lanzi, Senior Economist, Environment and Economy Integration Division, Environment
Directorate, OECD
Panel discussion:








Karen Fisher-Vanden, Professor of Environmental and Resource Economics and Public
Policy, and Director of the Institute for Sustainable Agricultural, Food, and Environmental
Science (SAFES), Pennsylvania State University
Simon Dietz, Professor, Department of Geography and Environment, London School of
Economics and Political Science
Francesco Lamperti, Assistant Professor, Institute of Economics, Scuola Superiore
Sant’Anna and Scientist at the RFF-CMCC European Institute on Economics and the
Environment
Rob Dellink, Senior Economist, Environment and Economy Integration Division,
Environment Directorate, OECD
Valerio Nispi Landi, Economist, International Relations and Economics Directorate, Bank
of Italy

16:40 – 16:45 Closing remarks
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SPEAKERS

Laurence Boone is the OECD Chief Economist, G20 Finance Deputy and Head of the Economics Department.
Before joining the OECD, she was the Chief Economist at AXA Group, Global Head of Multi-Asset Client Solutions
& Trading and Securities Finance, AXA Investment Managers, France; an independent director of Kering's board
and remains a member of the Strategic committee of Agence France Trésor. Prior to this, she was Special Advisor
to the President of the French Republic; Chief Economist and Managing Director at Bank of America Merrill Lynch;
Managing Director and Chief Economist France, Barclays Capital; Economist, OECD; Economist, CEPII, France and
Quantitative Analyst for Merrill Lynch Asset Management. She is a member of the Cercle des Economistes as well
as of SDA Bocconi. She taught at the École Polytechnique, ENSAE (the National School of Statistics) and the École
Normale Supérieure and Sciences Po (Paris School of International Affairs). She has a PhD in Applied Econometrics
from the London Business School; a MSc in Econometrics & Macroeconomic Modelling from Reading University; a
Master's Degree in Economics from Université Paris X Nanterre and a postgraduate diploma (DEA) in Modelling and
Quantitative Analysis from University Paris X Nanterre.

Tim Lenton is founding Director of the Global Systems Institute and Chair in Climate Change and Earth System
Science at the University of Exeter. He has over 20 years of research experience in studying the Earth as a
system, and developing and using models to understand its behaviour. His award winning work identifying tipping
points in the climate system has led him on to examine positive tipping points within our social systems which
could help accelerate progress towards a sustainable future. His accolades include: being recognised in the top
100 most influential climate scientists in the global Reuters Hot List 2021; featuring on the Clarivate Web of
Science 2020 list of Highly Cited Researchers; Times Higher Education Award for Research Project of the Year
2008; the Royal Society of London William Smith Fund, 2008; the Royal Society Wolfson Research Merit Award,
2013. He is a Turing Fellow, a Fellow of the Linnean Society, the Geological Society and the Society of Biology
and Earth Commissioner for the Earth Commission: Global Commons alliance.

Elizabeth Kopits is a senior economist at the National Center for Environmental Economics in the Office of Policy
at the U.S. Environmental Protection Agency. She provides economic analysis and expertise to support a wide
range of policy actions, such as air quality standards for ozone, regulations affecting the oil and natural gas sector,
mobile sources, and landfills, and compliance with the National Environmental Policy Act. Since 2009, she has
also served as the lead for EPA’s team of economists and climate scientists that supports the technical
development of the U.S. Government’s social cost of greenhouse gas estimates. Other recent research has
focused on retrospective analysis of the costs of EPA regulations and industry energy efficiency investment
decisions. Elizabeth served as a senior economist at the Council of Economic Advisers in 2008-2009. She
received her B.S. in mathematics from Georgetown University and her Ph.D. in economics from the University of
Maryland at College Park.
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Session 1

Rodolfo Lacy is the Director of the Environment Directorate of the Organisation for Economic Co-operation and
Development (OECD). Prior to joining the OECD in August 2018, Rodolfo Lacy was Vice Minister of Environmental
Policy and Planning at the Ministry of Environment and Natural Resources of Mexico (2012-2018), Chief negotiator
of Climate Change (COP19-COP23), Co-chair of the Global Methane Initiative, Member of the High-Level Group
of the Global Environmental Outlook (GEO6), and Board Member of the Climate Action Reserve in California,
USA. He holds a Doctorate Degree in Environmental Science and Engineering from the Universidad Autónoma
Metropolitana (Mexico), a Master's Degree in Urban Studies and Planning from the Massachusetts Institute of
Technology (MIT), a Bachelor's Degree in Environmental Engineering from the Universidad Autónoma
Metropolitana (Mexico) and a certificate in Leadership on Environment and Sustainable Development from El
Colegio de México.

Simon Dietz is an environmental economist with particular interests in climate change and sustainable
development. He has published research on a wide range of issues and works with governments, businesses
and NGOs on topics of shared interest, such as carbon pricing, institutional investment, and insurance. Simon
is based at the London School of Economics and Political Science (LSE), where he is Professor of
Environmental Policy in the Grantham Research Institute on Climate Change and the Environment, and the
Department of Geography and Environment. He is also co-editor of the Journal of the Association of
Environmental and Resource Economists, Vice President of the European Association of Environmental and
Resource Economists, a CESifo Research Network Fellow, a Principal consultant at Vivid Economics, a Fellow
of the Royal Society of Arts, a Food Systems Economics Commissioner, and research lead for the Transition
Pathway Initiative.

Yongyang Cai is Associate Professor in the Department of Agricultural, Environmental and Development
Economics and a core faculty of the Sustainability Institute at the Ohio State University, as well as an affiliated
researcher in the center for Robust Decision-making of Climate and Energy Policy at the University of Chicago.
He received a PhD degree in Computational and Mathematical Engineering from Stanford University in 2010.
Prior to joining the Ohio State University, Yongyang was a Senior Research Scientist of the Becker Friedman
Institute at the University of Chicago, and a Visiting Fellow in the Hoover Institution at Stanford University. His
research focuses on climate change economics, computational economics, and environmental and resource
economics. His work has been published in leading economic and interdisciplinary science journals, including
Journal of Political Economy, Journal of the European Economic Association, Nature Climate Change,
Proceedings of the National Academy of Sciences, and Operations Research. His work has been supported
by multiple external funders totally over $34.5 million. Yongyang currently serves as Associate Editor of
Climatic Change and an editorial board member of Computational Economics. In 2021 he received the Erik
Kempe Award.

Christian Traeger is Professor of Economics at the University of Oslo, Norway, and Research Director at the
ifo Center for Energy, Climate, and Resources, Munich. Previously, he taught Environmental Economics at
the University of California, Berkeley. Traeger holds an MA and PhD in Economics from the University of
Heidelberg, and an MA in Physics from the State University of New York in Stony Brook. His research interests
include climate change and environmental economics, intertemporal welfare analysis, and decision theory.
Traeger’s research was awarded funding by the National Science foundations of the US, Norway, Germany,
and by the European Union.
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Session 2

Shardul Agrawala is Head of the Environment and Economy Integration Division at the OECD Environment
Directorate. In this capacity since 2013, he leads the Directorate’s work on economic-environmental modelling,
empirical analysis of environmental policies, trade and environment, and on resource productivity and waste.
He has published in journals including Science, Climatic Change, Nature-Climate Change and Climate Change
Economics. He has served as Coordinating Lead Author (CLA) for the Fourth Assessment Report (AR4) of
Working Group II, and for the Fifth Assessment Report (AR5) of Working Group III, of the Intergovernmental
Panel on Climate Change (IPCC). He received his PhD from Princeton University and has previously held
research positions at Princeton University, Harvard University, Columbia University and at the International
Institute of Applied Systems Analysis (IIASA).

Nordhaus joined the faculty of Yale University in 1967 and has been Full Professor of Economics since
1973. He is a member of the National Academy of Sciences and a Fellow of the American Academy of Arts
and Sciences. He is on the research staff of the National Bureau of Economic Research, the Cowles
Foundation for Research, and has been a member and senior advisor of the Brookings Panel on Economic
Activity since 1972. Professor Nordhaus is current or past associate editor of several scientific journals. In
2004, he was awarded the prize of “Distinguished Fellow” by the American Economic Association and
served as President of the American Economic Association in 2015-2016.
His major work focuses on the economics of climate change, developing models that integrated the science,
economics, and policies necessary to slow warming. These studies include the DICE and RICE models of
the economics of climate change, which have been widely used in research on studies of climate-change
economics and policies.
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Session 2

William Nordhaus is Sterling Professor of Economics at Yale University, New Haven, Connecticut, USA.
He completed his undergraduate work at Yale University in 1963 and received his Ph.D. in Economics in
1967 from the Massachusetts Institute of Technology. He was awarded the Nobel Prize in Economic
Sciences in 2018 "for integrating climate change into long-run macroeconomic analysis."

Michael Kiley is Deputy Director of the Division of Financial Stability at the Board of Governors of the Federal
Reserve System in Washington, DC. His primary responsibilities include surveillance of developments that may
affect financial stability and providing the Federal Reserve Board with analysis of the interaction of developments
within the financial system and macroeconomy that affect the macroprudential policy decisions of the Board.
Mr. Kiley has published widely on topics such as financial cycles, inflation dynamics, technological change,
dynamic-stochastic-general-equilibrium models, and monetary-policy strategy. His most recent research
includes efforts to model the efficacy of monetary policy strategies at low levels of interest rates and the nature
of macroeconomic tail risks, including risks associated with climate change. Mr. Kiley was a member of the
Macroeconomic Assessment Group formed by the Basel Committee on Banking Supervision and the Financial
Stability Board (FSB) to evaluate the macroeconomic impact of Basel III reforms and of the FSB informal working
group on development of a Framework for Post-Implementation Evaluation of the Effects of the G20 Financial
Regulatory Reforms. He also served on the FSB’s Analytical Group on Vulnerabilities and Surveillance
Framework Group.

Jean Pisani-Ferry holds the Tommaso Padoa Schioppa chair of the European University Institute. He is a
Senior Fellow at Bruegel, the European think tank, and a Non-Resident Senior Fellow at the Peterson Institute
(Washington DC). He is also a professor of economics with Sciences Po (Paris). He sits on the supervisory
board of the French Caisse des Dépôts and serves as non-executive chair of I4CE, the French institute for
climate economics. Pisani-Ferry served from 2013 to 2016 as Commissioner-General of France Stratégie, the
ideas lab of the French government. In 2017, he contributed to Emmanuel Macron’s presidential bid as the
Director of programme and ideas of his campaign. He was from 2005 to 2013 the Founding Director of Bruegel,
the Brussels-based economic think tank that he had contributed to create. Beforehand, he was Executive
President of the French PM’s Council of Economic Analysis (2001-2002), Senior Economic Adviser to the
French Minister of Finance (1997-2000), and Director of CEPII, the French institute for international economics
(1992-1997). Pisani-Ferry has taught at University Paris-Dauphine, École Polytechnique, École Centrale and
the Free University of Brussels. His publications include numerous books and articles on economic policy and
European policy issues. He has also been an active contributor to public debates with regular columns in Le
Monde and for Project Syndicate.

Sandra Batten is a Senior Economist in the Monetary Analysis directorate at the Bank of England. Her research
focuses on the impact of climate change on the macro economy and the implications for monetary policy. Her
research interests also include productivity growth and technological innovation. Before joining the Bank, Sandra
was an Economic Adviser in the UK Government in the areas of business support, research and crime policy
and, prior to that, a Tutorial Fellow in econometrics at the LSE. She holds an MSc in Econometrics and
Mathematical Economics and a PhD in Economics from the LSE.

Francesco Lamperti is an Assistant Professor at the Institute of Economics of the Sant’Anna School of
Advanced Studies (Pisa, IT), where he coordinates the Complexity Modellers Society (CoMoS) within the
EMbeDS Department of Excellence. He is also a Scientist at the RFF-CMCC European Institute on Economics
and the Environment (Milan, IT). His research interests focus on the intersection between macroeconomics,
finance, and climate change economics. Francesco builds models to study the economic consequences of
climate change and the design of decarbonization pathways in a disequilibrium setting. Francesco holds a
Bachelor and a Master of Science in Economics from Bocconi University (Milan) and a Ph.D. in Economics
from Scuola Superiore Sant’Anna (Pisa). He has published in several international scientific journals, including
Nature Climate Change, Ecological Economics, the Journal of Economic Dynamics and Control and the
Proceedings of the National Academy of Sciences. Francesco currently leads a research project financed by
INSPIRE to shed light on the effects of coupled physical and transition risks on macroeconomics and financial
stability.
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Session 3

David Turner was a researcher at the ESRC Macroeconomic Modelling Bureau of the University of Warwick
analysing the properties of UK macro models before coming to the OECD in 1991. He has held a variety of posts
at the OECD, but has been Head of the Macroeconomic Analysis Division since 2009, where his main
responsibilities include overseeing analysis of potential output, modelling the effects of structural reforms and
long-term projections for the global economy. Current and ongoing work includes incorporating environmental
factors into the model that is regularly used by the Economics Department to produce long-term projections.

Karen Fisher-Vanden is Professor of Environmental and Resource Economics and Public Policy, and
Director of the Institute for Sustainable Agricultural, Food, and Environmental Science (SAFES) at
Pennsylvania State University. Professor Fisher-Vanden holds a B.S in Mathematics and a B.A. in
Economics both from UC Davis, a M.S. in Management Science from the Anderson Graduate School of
Management at UCLA, and a Ph.D. in Public Policy from Harvard University. She was a Lead Author of
Change Science Program (CCSP) Product Development Advisory Committee and lead author of a
congressionally-mandated CCSP report on global change scenarios. She served on the Board of
Directors for the Association of Environmental and Resource Economists (AERE) and was a member of
the EPA Science Advisory Board on Economy-wide modeling. She has led a number of large externallyfunded research programs and is currently Principal Investigator and co-Director of the Program on
Coupled Human and Earth Systems (PCHES), a large Cooperative Research Agreement with the US
Department of Energy’s Office of Science that seeks to create new, state-of-the-art, integrated modeling
frameworks to drive advances in the quantitative understanding of coupled systems, and risk and
response behaviors.

Rob Dellink is Senior Economist at the Environment and Economy Integration Division of the OECD
Environment Directorate. In this capacity, Rob Dellink leads the Directorate’s work on trade and
environment and is part of the Modelling and Outlooks team. He joined the OECD in 2009 and has been
working mostly on long-term global environmental-economic projections. Among others, he led the multiyear project on the economic consequences of damages from climate change, air pollution and the landwater-energy nexus. His work on trade and environment interlinkages focuses on the trade consequences
of environmental policies, including climate change and circular economy. His most recent publication deals
with the long-term environmental consequences of the Covid-19 pandemic and government response
measures. Prior to joining OECD, Rob was a university lecturer and researcher in the Netherlands; he holds
a PhD in Economics from Vrije Universiteit Amsterdam.

Valerio Nispi Landi is an economist at the Bank of Italy, in the Directorate General of Economics, Statistics
and Research. After his undergraduate studies at LUISS University in Rome, he received his PhD in
Economics from Bocconi University in Milan. Valerio Nispi Landi was a research fellow at the Harvard
Kennedy School, affiliated with the Mossavar-Rahmani Center for Business and Government. His research
interests are in International Economics and DSGE modelling, with a particular focus on the optimal policy
mix to cope with financial crises. Recently he has developed a model to study the macroeconomic and the
environmental implications of a green quantitative easing.
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Session 4

Elisa Lanzi is a Senior Economist at Economy Environment Integration Division of the OECD Environment
Department, where she leads the work on Modelling and Outlooks. Elisa works on the economic
consequences of environmental policies on a range of environmental issues, including climate change, air
pollution, materials use, resource efficiency and the circular economy, and plastics. Since joining the OECD
in 2010, Elisa worked on several topics, including the costs of inaction on the environment, the
competitiveness impacts of climate policies, and climate change adaptation. Before joining the OECD, she
worked at Fondazione Eni Enrico Mattei (FEEM) in the modeling team of the Sustainable Development
Division, where she focused on applied economic modelling to assess sustainability and climate policy costs.
She holds a PhD in Economics from the University of Venice, a Master in Environmental and Natural
Resource Economics from University College London, and a Master of Arts in Economics from the University
of St Andrews.

Contact:
Shardul Agrawala, Head of the
Environment and Economy Integration
Division, OECD Environment Directorate
Shardul.Agrawala@oecd.org
Elisa Lanzi, Senior Economist, OECD
Environment Directorate
Elisa.Lanzi@oecd.org
Engage with us on Twitter:
@OECD_ENV
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