Preparing for Climate Week NYC?
Read this to sound smart.

Climate Week NYC's packed agenda will cover some of the biggest
questions confronting companies and their lenders, insurers and
investors.

From the costs of carbon and physical risk to financial performance of solutions providers, and
from the retreat of insurance to the costs of environmental destruction, we've got you covered
with this pre-read from the frontiers of climate finance research.

Need some quick stats for context? Here's your cheat sheet.

At the MSClI Institute, we'll be doing a deeper dive on these topics on Monday, September
21, bringing leading academics into conversation with the largest investors to jointly
examine what the latest evidence implies for action on corporate carbon emissions, adaptation
and resilience, the role of insurance and the fragility of ecosystems.

Join the conversation at Climate Week NYC.
Register your interest >

Institute



https://www.msci-institute.com/event/frontiers-in-climate-finance-research/
https://www.msci-institute.com/event/frontiers-in-climate-finance-research/

1 Whatis the cost of corporate emissions?

The number of times U.S.-listed companies had to trigger an off-cycle revenue disclosure due to weather-
related events has increased sixfold over the past 20 years, according to First Street analysis. What does the
evidence tell us about the cost of greenhouse gas (GHG) emissions that fuel global warming in the first place?

At our forum, we'll anchor the conversation in a presentation by Lubos
Pastor, a professor of finance at the University of Chicago Booth School of
Business, whose research aims to quantify the damages from corporate GHG
’f emissions. To measure that externality, he and his co-authors use a concept
! they call “the carbon burden,” which they define as the present value of the
social costs associated with companies’ future GHG emissions across all
emissions scopes. They estimate the U.S. carbon burden to be USD 87 trillion,
Charles P. McQuaid Distinguished as of the end of 2023, or roughly 1.3 times the then-market value of U.S.
service Professor of Finance at companies. The carbon burdens of more than three-quarters (77%) of U.S.-

the University of Chipago Booth
Slelire o Euslicss listed firms exceeded their market value.

Lubos Pastor

As the data suggests, there's real money at stake. The researchers estimate that cutting corporate GHG
emissions could reduce the carbon burden by anywhere from 21to 32%, depending on companies’ emissions
trajectories after 2030, or as much as USD 29 trillion. Actual corporate emissions reductions, they note, are
likely to be smaller, citing MSCI data projecting the emissions trajectories of listed companies in every
industry.

Read the research:

"Carbon Burden,"” Lubos Pastor, Robert F. Stambaugh and Lucian A. Taylor, June 2026.

More context, by the numbers

USD 1.3 trillion 6.5X

Potential cost to companies globally of asset Increase in the likelihood of companies issuing
damage and lost revenue from physical climate profit warnings following extreme weather events
risk over the past year. (Source: MSCI) between 2020 and 2023 compared with 2001 to

2004. (Source: First Street)

2X

Amount of clean-energy investment compared with investment in fossil fuels. Around $2.2 trillion is
expected to go to grids, storage, low-emissions fuels, nuclear, renewables, efficiency and
electrification this year, while around $1.2 trillion is set to be invested in oil, natural gas and coal.
(Source: IEA)
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https://www.iea.org/news/impacts-of-middle-east-conflict-set-to-reshape-energy-investment-plans-as-disruptions-put-focus-on-security

2 How have providers of climate solutions
performed financially?

Technologies such as battery storage are becoming dramatically more affordable and the conversation about
resilience is shifting from downside protection to commercial opportunity for the companies selling these
solutions. But how have these providers of climate solutions performed financially?

The answer is nuanced, as research by Shirley Lu, an assistant professor of business administration at
Harvard Business School, and her co-authors shows. Over the roughly 18 years ended in 2023:

. U.S.-listed companies whose filings reference climate solutions (defined as
products and services that develop or deploy technologies in a transition to a
low-carbon economy) are associated with higher revenue growth (especially
in industries in which innovation is protected by patents).

. Companies with greater exposure to climate solutions traded at higher
valuations, suggesting that investors were willing to pay a premium for them.

Shirley Lu ) ) ) o
Assistant Professor of . Atthe same time, an investor who bought companies with high exposure to

Business Administration,

Harvard Business School climate solutions while selling short companies with low exposure in the same
industry would have forgone an average of 5.4% a yedr in excess returns.

Why might investors accept lower returns for owning shares of climate-solutions providers? One reason may
be that such companies offer a hedge against the risk that comes with the clean-energy transition, Lu
suggests. Climate-solutions providers tended to outperform following political and regulatory developments
and international agreements that signaled greater future demand for climate solutions. Their profitability also
tended to improve in periods of environmental regulatory uncertainty. In short, investors may value climate-
solutions companies partly for their potential to benefit as the transition to a low-carbon economy
accelerates.

Read the research:

"Climate Solutions, Transition Risk, and Stock Returns,” Shirley Lu, Eddie Riedl, Simon Xu and George
Serafeim, November 2024.

"Tracking business opportunities for climate solutions using Al in regulated accounting reports,”
Shirley Lu, George Serafeim, Simon Xu and Marc Antonio Awada, November 2025.

More context, by the numbers

-93% 30%

The fall in battery costs since 2010, making The share of global car sales expected this year
alternatives in power generation and transport for electric vehicles and plug-in hybrids, as the
more economic without policy support. (Source: Middle East war and falling battery costs boost
MSCI) demand. (Source: IEA)

65%

Average monthly gross stock returns of listed companies with revenue from adaptation and
resilience solutions over the 29 months ended May 31, 2026, compared with 59% for non-providers.
(Source: MSCI Institute)
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3 Who bears the risk when insurers retreat?

As extreme weather events intensify, the share of economic losses not covered by insurance continues to
grow. The insurance protection gap, as it's known, averaged roughly USD 64 billion annually in the U.S.
between 2021 and 2024 and USD 68 billion in the European Union over the three years ended 2023. A
combination of rising hazard activity and growing exposure can make it more difficult for insurers to maintain
coverage.

Ishita Sen, an assistant professor of finance at Harvard Business School,
has examined the forces that may be widening that gap. She and her co-
authors have highlighted, for example, the role of lenders in determining how
much insurance U.S. homeowners buy. Lender requirements increase
homeowners' coverage, but because those requirements are designed to
protect the lender, homeowners can still be left exposed to losses —
especially as premiums rise and they cut back on coverage beyond the
lender-required amount.

Ishita Sen

Assistant Professor of
Finance, Harvard
Business School

Lenders may also benefit from the way the U.S. federal mortgage-finance
agencies price insurance risk, according to Sen. Her research shows that
Fannie Mae and Freddie Mac treat loans backed by insurers at greater risk of
insolvency as safer than the evidence suggests they are — without charging
enough for the difference. The result: lenders can make mortgages they
might otherwise reject and transfer the underpriced risk to the government,
exposing taxpayers to potential losses.

Read the research:

"The Insurance Protection Gap,"” Parinitha Sastry, Therese C. Scharlemann, Ishita Sen and Ana-Maria
Tenekedjieva, May 2024.

"When Insurers Exit: Climate Losses, Fragile Insurers, and Mortgage Markets,” Parinitha Sastry, Ishita
Sen and Ana-Maria Tenekedjieva, February 2024.

More context, by the numbers

1.4% 88%

The nonrenewal rate for property insurance in U.S.  Share of insurers and reinsurers surveyed globally

counties most exposed to physical climate risk in who say that physical climate risk could become
2023, double the rate in 2018. (Source: MSCI systemic financial risk. (Source: MSCI Institute)
Institute)

(o)
33%
Share of North American insurers surveyed who say they've integrated physical climate risk into overall

risk management. (Source: MSCI Institute)

Frontiers in Climate Finance Research | September 21, 2026 4



https://www.hbs.edu/faculty/Pages/profile.aspx?facId=1204618
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4909444
https://www.hbs.edu/faculty/Pages/item.aspx?num=65216
https://www.msci-institute.com/themes/climate/adaptation-and-resilience-in-focus/
https://www.msci-institute.com/themes/climate/adaptation-and-resilience-in-focus/
https://www.msci-institute.com/themes/climate/what-the-market-thinks-how-global-insurers-are-responding-to-rising-physical-risk/#_ftn1
https://www.msci-institute.com/themes/climate/what-the-market-thinks-how-global-insurers-are-responding-to-rising-physical-risk/#_ftn1

L
4 Can we put a price on environmental destruction?

Roughly three-quarters of terrestrial ecosystems and two-thirds of marine ecosystems have been significantly
altered or degraded by human activities, according to IPBES, the biodiversity-focused intergovernmental
science-policy body. But while investors are increasingly aware that nature and biodiversity loss pose
financially significant risks, measuring and pricing them remains a challenge.

Johannes Stroebel, a professor of finance at New York University's Stern
School of Business, will share evidence from his research with Stefano Giglio,
Theresa Kuchler and Olivier Wang into the vulnerability to further biodiversity
loss of services that nature provides to the economy. The researchers draw a
parallel with climate risk, finding that companies can face both physical risk
because they depend on ecosystem services such as water, pollination or
healthy soils, and transition risk because companies that damage nature may

Jghangels face future regulation or other costs. Research reviewed by the authors finds
troebe . . . . .
David . Loeb Professor of that companies with greater physical biodiversity exposur.e have tengled tF)
IFITETE E HD (e Ver perform worse following negative biodiversity news, while companies with
University Stern School of . . - X . . B

Business larger negative impacts on biodiversity have lost value following important

policy developments.

Read the research:

"The Economics of Biodiversity Loss,"” Stefano Giglio, Theresa Kuchler, Johannes Stroebel and Olivier
Wang, July 2024

"Nature and Biodiversity Loss: A Research Agenda for Financial Economics," Stefano Giglio, Theresa
Kuchler, Johannes Stroebel and Olivier Wang, September 2025

More context, by the numbers

70% 22

Share of financial practitioners, academics and Number of the Kunming-Montreal Global
regulators surveyed who say physical and Biodiversity Framework's 23 targets for 2030 that
transition biodiversity risks are at least moderately  countries are currently on track to miss. (Source:
material for U.S. companies. (Source: Johannes UN Convention on Biological Diversity)

Stroebel et al.)

75%

Share of Earth’s surface that has been altered by human activity. (Source: IPBES)
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Stay on the frontiers of
climate finance research

Peter Tufano, Baker Foundation Professor at
Harvard Business School, will open our forum
with an overview of the climate-finance research

landscape.
Peter Tufano He also co-edits SSRN's Climate Finance eJournal, sponsored
Dt Horvrd Business Schoet by the MSCI Institute, with Laura Starks, professor of finance
and Senior Advisor to the . q T R oo
Harvard Salata Institute for at the University of Texas at Austin. The eJournal curates the

Climate and Sustainability

latest academic research from across the field.

Stay current with the
Climate Finance edJournal

Requires creating a free SSRN account

MSCI
Institute

WWwWw.msci-institute.com
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Disclaimer

The data, data feeds, databases, reports, text, graphs, charts, images, videos, recordings,
models, metrics, analytics, indexes, ratings, scores, cases, estimates, assessments,
software, websites, products, services and other information and materials contained
herein or delivered in connection with this notice (collectively, the “Information”) are
copyrighted, trade secrets (when not publicly available), trademarks and proprietary
property of MSCI Inc. or its subsidiaries (collectively, “MSCI"), MSCI's licensors, direct or
indirect suppliers and authorized sources, and/or any third party contributing to the
Information (collectively, with MSCI, the “Information Providers”). All rights in the
Information are reserved by MSCI and its Information Providers and user(s} shall not, nor
assist others to, challenge or assert any rights in the Information.

Unless you contact MSCl and receive its prior written permission, you must NOT use the
Information, directly or indirectly, in whole or in part (i) for commercial purposes, (i) in a
manner that competes with MSCI or impacts its ability to commercialize the Information or
its services, {iii) to provide a service to a third party, (iv) to permit a third party to directly
or indirectly access, use or resell the Information, (v) to redistribute or resell the
Information in any form, (vi) to include the Information in any materials for public
dissemination such as fund factsheets, market presentations, prospectuses, and investor
information documents (e.g. KlIDs or KIDs), (vii) to create or as a component of any
financial products, whether listed or traded over the counter or on a private placement
basis or otherwise, (viii) to create any indexes, ratings or other data products, including in
derivative works combined with other indexes or data or as a policy, product or
performance benchmarks for active, passive or other financial products, (ix} to populate a
database, or (x) to train, use as an input to, or otherwise in connection with any artificial
intelligence, machine learning, large language models or similar technologies except as
licensed and expressly authorized under MSCI's Al Contracting Supplement at
https://www.msci.com/legal/supplemental-terms-for-client-use-of-artificial-intelligence.

The intellectual property rights of MSCI and its Information Providers may not be
misappropriated or used in a competitive manner through the use of third-party data or
financial products linked to the Information, including by using an MSCI index-linked
future or option in a competing third-party index to provide an exposure to the underlying
MSCl index or by using an MSCl index-linked ETF to create a financial product that
provides an exposure to the underlying MSCI index without obtaining a license from MSCI.

The user or recipient of the Information assumes the entire risk of any use it may make,
permit or cause to be made of the Information. NONE OF THE INFORMATION PROVIDERS
MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT
TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND
TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION
PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING ANY IMPLIED
WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, SUITABILITY, NON-
INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION. Without limiting any of the
foregoing and to the maximum extent permitted by applicable law, in no event shall MSCI
or any other Information Provider have any liability arising out of or relating to any of the
Information, including for any direct, indirect, special, punitive, consequential (including
lost profits) or any other damages, even if notified of the possibility of such damages. The
foregoing shall not exclude or limit any liability that may not by applicable law be excluded
or limited.

The Information, including index construction, ratings, historical data, or analysis, is nota
prediction or guarantee of future performance, and must not be relied upon as such. Past
performance is not indicative of future results. The Information may contain back tested
data. Back-tested performance based on back-tested data is not actual performance but
is hypothetical. There are frequently material differences between back tested
performance results and actual results subsequently achieved by any investment strategy.
The Information may include “Signals,” defined as quantitative attributes or the product of
methods or formulas that describe or are derived from calculations using historical data.
Signals are inherently backward-looking because of their use of historical data, and they
are inherently inaccurate, not intended to predict the future and must not be relied upon
as such. The relevance, correlations and accuracy of Signals frequently change materially
over time.

The Information may include data relating to indicative prices, evaluated pricing or other
information based on estimates or evaluations (collectively, “Evaluations”) that are not
current and do not reflect real-time traded prices. No evaluation method, including those
used by the Information Providers, may consistently generate evaluations or estimates
that correspond to actual “traded” prices of any relevant securities or other assets.
Evaluations are subject to change at any time without notice and without any duty to
update or inform you, may not reflect prices at which actual transactions or collateral calls
may occur or have occurred. The market price of securities, financial instruments, and
other assets can be determined only if and when executed in the market. There may be
no, or may not have been any, secondary trading market for the relevant securities,
financial instruments or other assets. Private capital, equity, credit and other assets and
their prices may be assessed infrequently, may not be priced on a secondary market, and
shall not be relied upon as an explicit or implicit valuation of a particular instrument. Any
reliance on fair value estimates and non-market inputs introduces potential biases and
subjectivity. Internal Rate of Return metrics are not fully representative without full
disclosure of fund cash flows, assumptions, and time horizons.

The Information does not constitute, and must not be relied upon as, investment advice,
credit ratings, or proxy advisory or voting services. None of the Information Providers,
their products or services, are fiduciaries or make any recommendation, endorsement, or
approval of any investment decision or asset allocation. Likewise, the Information does not
represent an offer to sell, a solicitation to buy, or an endorsement of any security, financial
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product, instrument, investment vehicle, or trading strategy, whether or not linked to or in
any way based on any MSCI index, rating, subcomponent, or other Information
(collectively, “Linked Investments”).The Information should not be relied on and is not a
substitute for the skill, judgment and experience of any user when making investment and
other business decisions. MSCl is not responsible for any user’s compliance with
applicable laws and regulations. All Information is impersonal, not tailored to the needs of
any person, entity or group of persons, not objectively verifiable in every respect, and
may not be based on information that is important to any user.

It is not possible to invest in an index. Exposure to an asset class or trading strategy or
other category represented by an index is only available through third party investable
instruments (if any) based on that index. MSCI makes no assurance that any Linked
Investments will accurately track index performance or provide positive investment
returns. Index returns do not represent results of actual trading of investible
assets/securities. MSCI maintains and calculates indexes but does not manage assets.
The calculation of indexes and index returns may deviate from the stated methodology.
Index returns do not reflect payment of any sales charges or fees an investor may pay to
purchase securities underlying the index or Linked Investments. The imposition of these
fees and charges would cause the performance of a Linked Investment to be different
than the MSCl index performance.

Information provided by MSCI Solutions LLC and certain related entities (“MSCI
Solutions”), including materials utilized in MSCI sustainability and climate products, have
not been submitted to, nor received approval from any regulatory body. MSCI
sustainability and climate offerings, research and data are produced by, and ratings are
solely the opinion of MSCI Solutions. Other MSCI products and services may utilize
information from MSCI Solutions, Barra LLC or other affiliates. More information can be
found in the relevant methodologies on www.msci.com. MSCI Indexes are administered by
MSCI Limited (UK) and MSCI Deutschland GmbH. No regulated use of any MSCI private
real assets indexes in any jurisdiction is permitted without MSCl's express written
authorization. The process for applying for MSCI's express written authorization can be
found at: https://www.msci.com/index-regulation.

MSCI receives compensation in connection with licensing its indexes and other
Information to third parties. MSCI Inc.'s revenue includes fees based on assets in Linked
Investments. Information can be found in MSCI Inc.'s company filings on the Investor
Relations section of msci.com. Issuers mentioned in MSCI Solutions materials or their
affiliates may purchase research or other products or services from one or more MSCI
affiliates, manage financial products such as mutual funds or ETFs rated by MSCI
Solutions or its affiliates or are based on MSCI Indexes. Constituents of MSCI equity
indexes are listed companies, which are included in or excluded from the indexes
according to the application of the relevant index methodologies. Constituents in MSCI
Inc. equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. MSCI
Solutions has taken steps to mitigate potential conflicts of interest and safeguard the
integrity and independence of its research and ratings.

MIFID2/MIFIR notice: MSCI Solutions does not distribute or act as an intermediary for
financial instruments or structured deposits, nor does it deal on its own account, provide
execution services for others or manage client accounts. No MSCI product or service
supports, promotes or is intended to support or promote any such activity. MSCI Solutions
is an independent provider of sustainability and climate data. All use of indicative prices
for carbon credits must comply with any rules specified by MSCI. All transactions in
carbon credits must be traded “over-the-counter” (i.e. not on a regulated market, trading
venue or platform that performs a similar function to a trading venue) and result in
physical delivery of the carbon credits.

You may not remove, alter, or obscure any attribution to MSCI or notices or disclaimers
that apply to the Information. MSCI, Barra, RiskMetrics, and other MSCI brands and
product names are the trademarks, service marks, or registered trademarks of MSCI or its
subsidiaries in the United States and other jurisdictions. The Global Industry Classification
Standard (GICS) was developed by and is the exclusive property of MSCl and S&P Dow
Jones Indices. "Global Industry Classification Standard (GICS)" is a service mark of MSCI
and S&P Dow Jones Indices. Terms such as including, includes, for example, such as and
similar terms used herein are without limitation.

MSCI and its Information Providers may use automated technologies and artificial
intelligence to help generate content and output incorporated in the Information.

Privacy notice: For information about how MSCI collects and uses personal data, please
refer to our Privacy Notice at: https://www.msci.com/privacy-pledge. For copyright
infringement claims contact us at dmca@msci.com. This notice is governed by the laws of
the State of New York without regard to conflict of laws principles.
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