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Climate change poses a major risk to the stability of the U.S. !nancial system and to 
its ability to sustain the American economy. Climate change is already impacting or is 
anticipated to impact nearly every facet of the economy, including infrastructure, agriculture, 
residential and commercial property, as well as human health and labor productivity. Over 
time, if signi"cant action is not taken to check rising global average temperatures, climate 
change impacts could impair the productive capacity of the economy and undermine its 
ability to generate employment, income, and opportunity. Even under optimistic emissions-
reduction scenarios, the United States, along with countries around the world, will have to 
continue to cope with some measure of climate change-related impacts.

This reality poses complex risks for the U.S. !nancial system. Risks include disorderly 
price adjustments in various asset classes, with possible spillovers into different parts of 
the "nancial system, as well as potential disruption of the proper functioning of "nancial 
markets. In addition, the process of combating climate change itself—which demands a 
large-scale transition to a net-zero emissions economy—will pose risks to the "nancial 
system if markets and market participants prove unable to adapt to rapid changes in policy, 
technology, and consumer preferences. Financial system stress, in turn, may further 
exacerbate disruptions in economic activity, for example, by limiting the availability of credit 
or reducing access to certain "nancial products, such as hedging instruments and insurance.

A major concern for regulators is what we don’t know. While understanding about particular 
kinds of climate risk is advancing quickly, understanding about how different types of climate 
risk could interact remains in an incipient stage. Physical and transition risks may well 
unfold in parallel, compounding the challenge. Climate risks may also exacerbate "nancial 
system vulnerabilities that have little to do with climate change, such as historically high 
levels of corporate leverage. This is particularly concerning in the short- and medium-term, 
as the COVID 19 pandemic is likely to leave behind stressed balance sheets, strained 
government budgets, and depleted household wealth, which, taken together, undermine 
the resilience of the "nancial system to future shocks.
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The central message of this report is that U.S. !nancial regulators must recognize 
that climate change poses serious emerging risks to the U.S. !nancial system, and 
they should move urgently and decisively to measure, understand, and address these 
risks. Achieving this goal calls for strengthening regulators’ capabilities, expertise, and 
data and tools to better monitor, analyze, and quantify climate risks. It calls for working 
closely with the private sector to ensure that "nancial institutions and market participants 
do the same. And it calls for policy and regulatory choices that are !exible, open-ended, 
and adaptable to new information about climate change and its risks, based on close and 
iterative dialogue with the private sector. 

At the same time, the !nancial community should not simply be reactive—it should 
provide solutions. Regulators should recognize that the "nancial system can itself be a 
catalyst for investments that accelerate economic resilience and the transition to a net-zero 
emissions economy. Financial innovations, in the form of new "nancial products, services, 
and technologies, can help the U.S. economy better manage climate risk and help channel 
more capital into technologies essential for the transition.  

Findings of the Report 

This report begins with a fundamental !nding—!nancial markets will only be able to 
channel resources ef!ciently to activities that reduce greenhouse gas emissions if an 
economy-wide price on carbon is in place at a level that re"ects the true social cost of 
those emissions. Addressing climate change will require policy frameworks that incentivize 
the fair and effective reduction of greenhouse gas emissions. In the absence of such a price, 
"nancial markets will operate suboptimally, and capital will continue to !ow in the wrong 
direction, rather than toward accelerating the transition to a net-zero emissions economy. 
At the same time, policymakers must be sensitive to the distributional impacts of carbon 
pricing and other policies and ensure that the burden does not fall on low-to-moderate 
income households and on historically marginalized communities. This report recognizes 
that pricing carbon is beyond the remit of "nancial regulators; it is the job of Congress.    

A central !nding of this report is that climate change could pose systemic risks to the 
U.S. !nancial system. Climate change is expected to affect multiple sectors, geographies, 
and assets in the United States, sometimes simultaneously and within a relatively short 
timeframe. As mentioned earlier, transition and physical risks—as well as climate and 
non-climate-related risks—could interact with each other, amplifying shocks and stresses. 
This raises the prospect of spillovers that could disrupt multiple parts of the "nancial system 
simultaneously. In addition, systemic shocks are more likely in an environment in which 
"nancial assets do not fully re!ect climate-related physical and transition risks. A sudden 
revision of market perceptions about climate risk could lead to a disorderly repricing of 
assets, which could in turn have cascading effects on portfolios and balance sheets and 
therefore systemic implications for "nancial stability.
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At the same time, this report !nds that regulators should also be concerned about the 
risk of climate-related “sub-systemic” shocks. Sub-systemic shocks are de"ned in this 
report as those that affect "nancial markets or institutions in a particular sector, asset 
class, or region of the country, but without threatening the stability of the "nancial system 
as a whole. This is especially relevant for the United States, given the country’s size and 
its "nancial system, which includes thousands of "nancial institutions, many regulated at 
the state level. Sub-systemic shocks related to climate change can undermine the "nancial 
health of community banks, agricultural banks, or local insurance markets, leaving small 
businesses, farmers, and households without access to critical "nancial services. This is 
particularly damaging in areas that are already underserved by the "nancial system, which 
includes low-to-moderate income communities and historically marginalized communities.   

The report !nds that, in general, existing legislation already provides U.S. !nancial 
regulators with wide-ranging and "exible authorities that could be used to start addressing 
!nancial climate-related risk now. This is true across four areas—oversight of systemic 
"nancial risk, risk management of particular markets and "nancial institutions, disclosure 
and investor protection, and the safeguarding of "nancial sector utilities. Presently, however, 
these authorities and tools are not being fully utilized to effectively monitor and manage 
climate risk. Further rulemaking, and in some cases legislation, may be necessary to ensure 
a coordinated national response. 

While some early adopters have moved faster than others in recent years, regulators 
and market participants around the world are generally in the early stages of under-
standing and experimenting with how best to monitor and manage climate risk. Given 
the considerable complexities and data challenges involved, this report points to the need 
for regulators and market participants to adopt pragmatic approaches that stress continual 
monitoring, experimentation, learning, and global coordination. Regulatory approaches in 
this area are evolving and should remain open to re"nement, especially as understanding 
of climate risk continues to advance and new data and tools become available. 

Insuf!cient data and analytical tools to measure and manage climate-related !nancial 
risks remain a critical constraint. To undertake climate risk analysis that can inform 
decision-making across the "nancial system, regulators and "nancial institutions need 
reliable, consistent, and comparable data and projections for climate risks, exposure, 
sensitivity, vulnerability, and adaptation and resilience. Demand will likely grow for public 
and open access to climate data, including for primary data collected by the government. 
Public data will enable market participants to, among other things, compare publicly 
available disclosure information and sustainability-benchmarked "nancial products. At 
the same time, proprietary data and analytical products can introduce innovations that 
improve climate risk management. A key challenge will be how best to balance the need 
for transparency through public data on one hand, with the need to foster private innovation 
through proprietary data, on the other. 

iiiEXECUTIVE SUMMARY

EMBARGOED UNTIL SEPTEMBER 9, 2020, 10AM ET



The lack of common de!nitions and standards for climate-related data and !nancial 
products is hindering the ability of market participants and regulators to monitor and 
manage climate risk. While progress has been made in this area thanks to voluntary 
disclosure frameworks and work by foreign regulators, the lack of standards, and differences 
among standards, remains a barrier to effective climate risk management. The problem is 
compounded by a lack of international coordination on data and methodology standards. 
A common set of de"nitions for climate risk data, including modeling and calculation 
methodologies, is important for developing the consistent, comparable, and reliable data 
required for effective risk management. Also, taxonomies or classi"cation systems can 
help foster greater transparency and comparability in markets for "nancial products labeled 
as “green” or “sustainable.”

Climate-related scenario analysis can be a useful tool to enable regulators and market 
participants to understand and manage climate-related risks. Scenarios illustrate the 
complex connections and dependencies across technologies, policies, geographies, societal 
behaviors, and economic outcomes as the world shifts toward a net-zero emissions future. 
Scenario analysis can help organizations integrate climate risks and opportunities into a 
broader risk management framework, as well as understand the potential short-term impact 
of speci"c triggering events. Scenario analysis is gaining traction in several contexts, both 
domestically and internationally, and regulators are increasingly using scenario analysis to 
foster greater risk awareness among "nancial market actors. 

Yet, the limitations of scenario analysis should be recognized. While useful, climate 
scenarios and the models that analyze them have important limitations. Scenarios are 
sensitive to key assumptions and parameters, most have been developed for purposes 
other than "nancial risk analysis, and they cannot fully capture all the potential effects of 
climate- and policy-driven outcomes. Scenario analysis should have a valuable place in the risk 
management toolkit, but it should be used with full awareness of what it can and cannot do. 

The disclosure by corporations of information on material, climate-related !nancial risks 
is an essential building block to ensure that climate risks are measured and managed 
effectively. Disclosure of such information enables "nancial regulators and market participants 
to better understand climate change impacts on "nancial markets and institutions. Issuers 
of securities can use disclosure to communicate risk and opportunity information to capital 
providers, investors, derivatives customers and counterparties, markets, and regulators. 
Issuers of securities can also use disclosures to learn from peers about climate-related 
strategy and best practices in risk management. Investors can use climate-related disclosures 
to assess risks to "rms, margins, cash !ows, and valuations, allowing markets to price risk 
more accurately and facilitating the risk-informed allocation of capital.

Demand for disclosure of information on material, climate-relevant !nancial risks 
continues to grow, and reporting initiatives have led to important advances. Investors 
and "nancial market actors have long called for decision useful climate risk disclosures, 
and in 2019, more than 630 investors managing more than $37 trillion signed the 
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Global Investor Statement to Governments on Climate Change, which called on governments 
to improve climate-related "nancial reporting. Disclosure frameworks have been developed 
to enhance the quality and comparability of corporate disclosures, most notably, the Task 
Force on Climate-related Financial Disclosures (TCFD). Also, in 2010, the U.S. Securities 
and Exchange Commission (SEC) published Commission Guidance Regarding Disclosure 
Related to Climate Change, which provides public companies with interpretive guidance 
on existing SEC disclosure requirements as they apply to climate change.

However, the existing disclosure regime has not resulted in disclosures of a scope, 
breadth, and quality to be suf!ciently useful to market participants and regulators. While 
disclosure rates are trending in a positive direction, an update published by the TCFD found 
that surveyed companies only provided, on average, 3.6 of the 11 total TCFD recommended 
disclosures. Large companies are increasingly disclosing some climate-related information, but 
signi"cant variations remain in the information disclosed by each company, making it dif"cult 
for investors and others to understand exposure and manage climate risks. In addition, the 
2010 SEC Guidance has not resulted in high-quality disclosure across U.S. publicly listed 
"rms; it could be updated in light of global advancements in the past 10 years.

In addition to the absence of an economy-wide carbon pricing regime in the United 
States, other barriers are holding back capital from "owing to sustainable, low-carbon 
activities. One involves the misperception among mainstream investors that sustainable 
or ESG (environmental, social, and governance) investments necessarily involve trading 
off "nancial returns relative to traditional investment strategies. Another is that the market 
for products widely considered to be “green” or “sustainable” remains small relative to 
the needs of institutional investors. In addition, lack of trust in the market over concerns of 
potential “greenwashing” (misleading claims about the extent to which a "nancial product 
or service is truly climate-friendly or environmentally sustainable) may be holding back the 
market. And policy uncertainty also remains a barrier, including in areas such as regulation 
affecting the "nancial products that U.S. companies may offer their employees through 
their employer-provided retirement plans. 

These barriers can be addressed through a variety of initiatives. For example, a wide range 
of government efforts—through credit guarantees and other means of attracting private capital 
by reducing the risks of low-carbon investments—catalyze capital !ows toward innovation 
and deployment of net-zero emissions technologies. A new, uni"ed federal umbrella could 
help coordinate and expand these government programs and leverage institutional capital 
to maximize impact and align the various federal programs. Climate "nance labs, regulatory 
sandboxes, and other regulatory initiatives can also drive innovation by improving dialogue 
and learning for both regulators and market innovators, as well as via business accelerators, 
grants, and competitions providing awards in speci"c areas of need. In addition, clarifying 
existing regulations on "duciary duty, including for example, those concerning retirement 
and pension plans, to con"rm the appropriateness of making investment decisions using 
climate-related factors—and more broadly, ESG factors that impact risk-return—can help 
unlock the !ow of capital to sustainable activities and investments.   

vEXECUTIVE SUMMARY

EMBARGOED UNTIL SEPTEMBER 9, 2020, 10AM ET



Derivatives markets can be part of the solution. Re"nements or modi"cations could be 
made to existing instruments to reduce derivatives market participants’ risk exposure. For 
example, commodity derivatives exchanges could address climate and sustainability issues 
by incorporating sustainability elements into existing contracts and by developing new 
derivatives contracts to hedge climate-related risks. New products may include weather, 
ESG, and renewable generation and electricity derivatives. However, development of new 
derivatives will require that the relevant climate-related data is transparent, reliable, and 
trusted by market participants. This also applies to a wide range of asset classes that can 
direct capital to climate-related opportunities and help manage climate risk.

U.S. regulators are not alone in confronting climate change as a !nancial system risk; 
international engagement by the United States could be signi!cantly more robust. Financial 
regulators and other actors have launched important initiatives to tackle the challenge. 
The United States already participates in the Basel Committee on Banking Supervision’s 
climate task force, the International Organization of Securities Commissions (IOSCO) 
sustainable "nance network, and relevant committees within the Financial Stability Board 
(FSB) to study climate-related "nancial risks. However, at the federal level the United 
States is not yet a member of the Central Banks and Supervisors Network for Greening 
the Financial System (NGFS), the Coalition of Finance Ministers for Climate Action, or 
the Sustainable Insurance Forum (SIF). The Group of Seven (G7) and Group of Twenty 
(G20), in which the United States plays a central role, could also address this challenge 
and promote international cooperation, but only if the United States is supportive.

Key Recommendations

The full list of the report’s recommendations can be found at the end of relevant chapters 
and compiled in an annex at the end of this report. Below, we highlight some of the most 
important.

We recommend that:

�O The United States should establish a price on carbon. It must be fair, economy-wide, 
and effective in reducing emissions consistent with the Paris Agreement. This is the 
single most important step to manage climate risk and drive the appropriate allocation 
of capital. (Recommendation 1)

�O All relevant federal "nancial regulatory agencies should incorporate climate-related risks 
into their mandates and develop a strategy for integrating these risks in their work, 
including into their existing monitoring and oversight functions. (Recommendation 4.1)

�O The Financial Stability Oversight Council (FSOC)—of which the Commodity Futures 
Trading Commission (CFTC) is a voting member—as part of its mandate to monitor 
and identify emerging threats to "nancial stability, should incorporate climate-related 
"nancial risks into its existing oversight function, including its annual reports and other 
reporting to Congress. (Recommendation 4.2)
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�O Research arms of federal "nancial regulators should undertake research on the "nancial 
implications of climate-related risks. This research program should cover the potential 
for and implications of climate-related “sub-systemic” shocks to "nancial markets and 
institutions in particular sectors and regions of the United States, including, for example, 
agricultural and community banks and "nancial institutions serving low-to-moderate 
income or marginalized communities. (Recommendation 4.3) 

�O U.S. regulators should join, as full members, international groups convened to address 
climate risks, including the Central Banks and Supervisors Network for Greening the 
Financial System (NGFS), the Coalition of Finance Ministers for Climate Action, and 
the Sustainable Insurance Forum (SIF). The United States should also engage actively 
to ensure that climate risk is on the agenda of G7 and G20 meetings and bodies, 
including the FSB and related committees and working groups. (Recommendation 4.6)

�O Financial supervisors should require bank and nonbank "nancial "rms to address 
climate-related "nancial risks through their existing risk management frameworks in a 
way that is appropriately governed by corporate management. That includes embedding 
climate risk monitoring and management into the "rms’ governance frameworks, 
including by means of clearly de"ned oversight responsibilities in the board of directors. 
(Recommendation 4.7)

�O Working closely with "nancial institutions, regulators should undertake—as well as 
assist "nancial institutions to undertake on their own—pilot climate risk stress testing 
as is being undertaken in other jurisdictions and as recommended by the NGFS. This 
climate risk stress testing pilot program should include institutions such as agricultural, 
community banks, and non-systemically important regional banks. (Recommendation 
4.8) In this context, regulators should prescribe a consistent and common set of broad 
climate risk scenarios, guidelines, and assumptions and mandate assessment against 
these scenarios. (Recommendation 6.6)

�O Financial authorities should consider integrating climate risk into their balance sheet 
management and asset purchases, particularly relating to corporate and municipal 
debt. (Recommendation 4.10) 

�O The CFTC should undertake a program of research aimed at understanding how 
climate-related risks are impacting and could impact markets and market participants 
under CFTC oversight, including central counterparties, futures commission merchants, 
and speculative traders and funds; the research program should also cover how the 
CFTC’s capabilities and supervisory role may need to adapt to ful"ll its mandate in light 
of climate change and identify relevant gaps in the CFTC’s regulatory and supervisory 
framework. (Recommendation 4.11)
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�O State insurance regulators should require insurers to assess how their underwriting 
activity and investment portfolios may be impacted by climate-related risks and, 
based on that assessment, require them to address and disclose these risks.  
(Recommendation 4.12)

�O Financial regulators, in coordination with the private sector, should support the avail-
ability of consistent, comparable, and reliable climate risk data and analysis to advance 
the effective measurement and management of climate risk. (Recommendation 5.1)

�O Financial regulators, in coordination with the private sector, should support the devel-
opment of U.S.-appropriate standardized and consistent classi"cation systems or 
taxonomies for physical and transition risks, exposure, sensitivity, vulnerability, adapta-
tion, and resilience, spanning asset classes and sectors, in order to de"ne core terms 
supporting the comparison of climate risk data and associated "nancial products and 
services. To develop this guidance, the United States should study the establishment 
of a Standards Developing Organization (SDO) composed of public and private sector 
members. (Recommendation 5.2)

�O Material climate risks must be disclosed under existing law, and climate risk disclosure 
should cover material risks for various time horizons. To address investor concerns 
around ambiguity on when climate change rises to the threshold of materiality, "nancial 
regulators should clarify the de"nition of materiality for disclosing medium- and long-
term climate risks, including through quantitative and qualitative factors, as appropriate. 
(Recommendation 7.2)

�O In light of global advancements in the past 10 years in understanding and disclosing 
climate risks, regulators should review and update the SEC’s 2010 Guidance on 
climate risk disclosure to achieve greater consistency in disclosure to help inform 
the market. Regulators should also consider rulemaking, where relevant, and ensure 
implementation of the Guidance. (Recommendation 7.5)

�O Regulators should require listed companies to disclose Scope 1 and 2 emissions. As 
reliable transition risk metrics and consistent methodologies for Scope 3 emissions 
are developed, "nancial regulators should require their disclosure, to the extent they 
are material. (Recommendation 7.6)

�O The United States should consider integration of climate risk into "scal policy, partic-
ularly for economic stimulus activities covering infrastructure, disaster relief, or other 
federal rebuilding. Current and ongoing "scal policy decisions have implications for 
climate risk across the "nancial system. (Recommendation 8.1)
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�O The United States should consolidate and expand government efforts, including loan 
authorities and co-investment programs, that are focused on addressing market failures 
by catalyzing private sector climate-related investment. This effort could centralize 
existing clean energy and climate resilience loan authorities and co-investment programs 
into a coordinated federal umbrella. (Recommendation 8.2)

�O Financial regulators should establish climate "nance labs or regulatory sandboxes to 
enhance the development of innovative climate risk tools as well as "nancial products 
and services that directly integrate climate risk into new or existing instruments. 
(Recommendation 8.3)

�O The United States and "nancial regulators should review relevant laws, regulations 
and codes and provide any necessary clarity to con"rm the appropriateness of 
making investment decisions using climate-related factors in retirement and pension 
plans covered by the Employee Retirement Income Security Act (ERISA), as well 
as non-ERISA managed situations where there is "duciary duty. This should clarify 
that climate-related factors—as well as ESG factors that impact risk-return more 
broadly—may be considered to the same extent as “traditional” "nancial factors, 
without creating additional burdens. (Recommendation 8.4)

�O The CFTC should coordinate with other regulators to support the development of a 
robust ecosystem of climate-related risk management products. (Recommendation 8.5)
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Bob Litterman, Chairman, 
Climate-Related Market Risk Subcommittee

As this report is being "nalized, the United States is in the midst of a worldwide pandemic, 
with deaths already exceeding 180,000 from COVID-19, and an associated economic 
collapse. Of course, there are many differences between the global pandemic, a sudden 
health crisis that is expected to have impacts of perhaps a few years, and climate change—a 
global threat that will play out over decades with potentially permanent consequences. 
But both are similar in one crucial dimension: Science clearly indicates that the cost of 
delay in responding to the risk can be devastating. A recent study suggests that, in the 
case of the virus, delaying social distancing by one week in the United States doubled the 
number of deaths (Pei, et al., 2020). Similarly, every year of delay in the policy response 
to climate change will lead to a higher mean global temperature increase and to greater 
probability of irreversible and catastrophic damages. I hope this obvious parallel will help 
move forward the inevitable global policy response, which in the case of climate change 
is the creation of incentives to reduce emissions. 

The members of the Commodity Futures Trading Commission’s Climate-Related Market Risk 
Subcommittee and I recognize that the "nancial community must prepare for climate-related 
risk management challenges. The smooth functioning of the "nancial markets is crucial 
to economic prosperity generally, and in particular to facilitating the !ow of capital toward 
mitigating and adapting to climate change. We appreciate Commissioner Rostin Behnam’s 
leadership and timely decision to convene this subcommittee and to request this report 
to guide the management of climate risk in the U.S. "nancial system. We also appreciate 
and thank the Market Risk Advisory Committee (MRAC) and the CFTC for their support. 
The MRAC’s work to examine systemic issues that threaten the stability of the derivatives 
markets and other "nancial markets is critical. We hope our recommendations can play 
an important role in guiding the management of climate risk in the U.S. "nancial system.
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This assignment as chairman of the subcommittee has entailed working with an incredibly 
talented and dedicated group of climate risk management and "nancial professionals. 
In convening the subcommittee, Commissioner Behnam asked many of the most important 
institutions that participate in the commodity and "nancial markets to pick a representative 
who would not only convey their interests, but who could also bring the expertise of the 
entire organization. These institutions included major banks, an insurance company, energy 
and agricultural market participants, investors, asset owners, universities, think tanks and 
non-governmental organizations. This report represents the collective wisdom of this group 
of professionals and their institutions.

My own background was well suited to lead this effort. I spent a 23-year career in risk 
management and investing roles at Goldman Sachs. I am well known in the "nancial 
community as the co-developer, along with Fischer Black, of the Black-Litterman global 
asset allocation model, which we created 30 years ago and which is still widely used in the 
investment industry to build portfolios that optimally balance risk and return. As a result of 
these experiences, I have a deep respect for the critical role that the "nancial markets have 
in facilitating the ef"cient allocation of capital in our market economy, and the importance 
of appropriate regulation, oversight, and risk management.

I have a broad background including economics, "nance, and risk management, but also 
a long-term interest in biology, climate change, natural capital, and sustainable "nance. 
As an undergraduate I majored in human biology at Stanford University. My "rst job was 
as a general assignment reporter for the San Diego Union. After a year, though, I decided 
to get a Ph.D. in economics, which I received from the University of Minnesota in 1979. 
I taught economics at the Massachusetts Institute of Technology for two years, followed 
by "ve years at the Federal Reserve Bank of Minneapolis working as a staff economist 
focused on economic forecasting. In 1986 I moved to Goldman Sachs and began a career 
on Wall Street as one of the early "nancial engineers. I started in "xed income research 
building "nancial models, followed by a promotion to partner in 1994 when I became the 
head of "rm-wide risk management. In 1998, I moved to the asset management division 
and headed the quantitative group. In 2009, I left Goldman and helped to create Kepos 
Capital, a New York based investment management "rm where I am currently a partner 
and chairman of the risk committee.

My focus on climate risk began when I left Goldman Sachs. Like many others, I was 
concerned that society is not adequately addressing the risks created by climate change. 
The root cause of climate change is the increase in greenhouse gas (GHG) emissions 
from humans. As an economist and risk professional, it has long been obvious to me that 
the risks created by climate change must be addressed by the creation of appropriate 
incentives to reduce carbon emissions. There is uncertainty about the precise policy levers 
and tools that will be used to mitigate climate risk, and the innovations that will be required 
to do so. However, at this moment, what is very clear is that the risks created from climate 
change are increasing rapidly, economic incentives are misdirected, and immediate action 
across the global "nancial system is required. 
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The Heart of the Matter

A fundamental !aw in the economic system lies at the heart of the climate change problem—
the lack of appropriate incentives to reduce GHG emissions. No discussion of climate-
related "nancial risk management can begin without focusing on this market failure. Financial 
markets do an amazing job of allocating capital in the direction of the incentives that they 
are given. Appropriate incentives arise in these markets primarily from the prices that 
balance supply and demand for capital, but that is not always the case.  

When negative externalities exist, as is the case with the risks and costs imposed by GHG 
emissions, there is a role for government to ensure that those externalities are re!ected in 
prices. Unfortunately, that is not happening; emissions remain mispriced and capital is !owing 
in the wrong direction. In fact, on average, global public policies strongly subsidize carbon 
emissions from fossil fuel consumption—the International Monetary Fund (IMF) estimated 
$5.2 trillion (6.5 percent of gross domestic product) in 2017 alone (Coady, et al., 2019). Given 
the lack of appropriate incentives to reduce emissions, the inevitable responses in economic 
behavior are directly responsible for the current rapidly accelerating increase in climate risk. 

The primary obstacle is political inertia. While there is an ongoing debate about the right price 
for emissions, what we do know is that inaction creates a large and growing liability. It is 
very possible that each ton of carbon dioxide put into the atmosphere today will have to be 
removed and sequestered at some future date to stabilize the world’s climate, an expensive 
process that is not currently feasible and thus a substantial liability that this generation is 
creating for future generations. If we knew today what it would cost to pull carbon dioxide out 
of the atmosphere at industrial scale in the not too distant future, the present value of that 
cost would give us a good sense of an upper bound on where we should price carbon today. 

But, because the future is very uncertain, society today should err on the side of caution. 
In the context of pricing climate risk, that implies imposing a higher price than what models 
used to calculate the social cost of carbon currently suggest. Prudent risk management 
calls for immediately implementing carbon pricing globally to quickly reduce GHG emissions 
and to try to get the planet to net-zero emissions as soon as possible while ensuring that 
the costs are shared equitably across society and that the distributional impacts are not 
regressive. Of course, policy should respond to new information over time, and it is very 
likely that circumstances will require that we need to go beyond net-zero and pull green-
house gases out of the atmosphere. 

Managing Climate Risk

How should "nancial markets and regulators respond in the face of this enormous market 
failure? Nearly everyone in the "nancial markets understands several fundamental principles 
of risk management. The "rst is that you must think about worst case scenarios. Of course, 
only rarely is there a well-de"ned “worst case.” In the "nancial community, we generally use 
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the expression “extreme, but plausible” to communicate a common-sense understanding 
of this type of risk scenario. In this report, we explore a variety of risks, including those 
that are extreme but plausible, which challenge the stability of the U.S. "nancial system. 

Second, it is well understood that the purpose of risk management is to recognize risks 
and to warn when they are not being priced appropriately. Markets are in equilibrium when 
assets re!ect not only the expected outcome, but when investors are paid an appropriate 
premium for the risks that they take. In the case of climate risk, neither the expected 
impacts—nor the potential for extremely bad outcomes—is being priced appropriately. 

Third, time is of the essence. Given enough time, virtually any problem can be addressed. 
But in risk management, time is a scarce resource. When time runs out, risk can turn into 
catastrophe. With climate change, we do not know precisely when the planet’s climatic 
system will be pushed past catastrophic tipping points, beyond which "nancial (and other) 
consequences would become non-linear. Indeed, some scientists argue that there are 
thresholds which are very close or may have already been crossed. This uncertainty about 
thresholds is a powerful reason not to delay.  

Finally, in "nancial markets we often distinguish between risk and uncertainty. Risk generally 
refers to a model-based statistical measure of a probabilistic distribution, such as volatility 
or Value-At-Risk (VaR). But we recognize that the real world does not behave according 
to a model. Our models give us measures of risk, but what we manage in the "nancial 
markets is the broader concept of uncertainty, the full potential of bad outcomes when 
our models are wrong. Similarly, with respect to climate change, the consequences are 
highly uncertain. After all, this is the "rst time we have performed this planetary experiment. 
This uncertainty means that in managing climate risk we must err on the side of caution if 
we are to maintain the relative stability and proper functioning of our market economies.

Unlike most "nancial risks, climate risk has unique characteristics, such as the extended 
time horizon over which damages are expected to occur, which make it more dif"cult to 
measure and manage. For the "nancial risk management of climate change to succeed, 
we need to be able to understand how physical climate impacts and the transition to a 
sustainable economy will affect the valuations of "nancial instruments. To understand this, 
regulators, investors, and "nancial institutions require meaningful data related to risk, as 
well as analytic tools that can interpret that data.

About This Report

Commissioner Behnam asked me to lead a group of expert market participants to initiate the 
critical process of moving toward a climate-resilient U.S. "nancial system. The commissioner 
asked for a consensus document, and a process that facilitated meaningful conversations 
among relevant parties on complex issues that do not "t neatly into the current regulatory 
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structure. I think we accomplished that task, and we found plenty to agree on. Our toughest 
challenge was to keep the report to a manageable length.

What did we agree on? Let’s start with the need for appropriate incentives. We all see 
that appropriate incentives are fundamental to the ef"cient allocation of capital. They are 
urgent, they are missing, and need to be addressed. Financial markets today are not pricing 
climate risk. The "nancial markets cannot do that on their own. Until this fundamental !aw 
is "xed, capital will !ow in the wrong direction. That is the context for, but not the focus, 
of this report.

This report re!ects agreement around a set of fundamental principles beyond pricing carbon, 
such as the need for collaboration with international efforts to address climate-related 
"nancial market risk. Ultimately, these principles coalesce around the need for leadership 
by the "nancial regulators to guide an iterative process forward while leaving room for 
American "nancial innovation. It also re!ects a consensus about immediate next steps, 
such as the need to quickly improve the quality of the data, analytics, and understanding 
of the many dimensions of climate risk. We have also pointed out approaches to scenario 
analysis, stress testing, and standardization of de"nitions that will help move us forward 
on what will no doubt be a complex, iterative path toward the development of meaningful 
disclosure of material climate risk information—a goal toward which we all agree we must 
move more quickly. 

Although we have not resolved all of the many dif"cult issues that need to be addressed, 
we hope that we have succeeded in developing a pragmatic platform for managing the 
risks and opportunities of climate change. This report makes recommendations to the 
CFTC but, recognizing that no one regulator can address climate risk in isolation, we also 
address this report to the wider "nancial community and Congress. 

Investors and "nancial markets are poised to deliver the low-carbon capital and infrastructure 
that our global economy requires to address climate risk. We know what we need to do and 
how to do it. We are impatiently waiting for the appropriate incentives and other policies to 
reduce emissions to be instituted through legislation. Only then will the awesome power 
of the "nancial system be able to address at scale this existential threat. 

Why am I so passionate about climate risk? The answer is easy. Like others, I see what 
is already happening—entire regions burned by increasing wild"res, larger storms, more 
frequent !oods, ecosystems under mounting stress, major health impacts, and climate 
refugees. In addition, I worry about the future my four grandchildren will likely experience 
in the coming decades, along with the rest of their generation. Our decisions today will 
have a major impact on the quality of their lives. Those of us who see the danger, recognize 
the required path forward, and understand the urgency of taking action must muster the 
courage and clarity of vision to do what is required now to get us on that path.
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As this report was being "nalized, governments around the world were working assiduously 
to contain the spread of COVID-19. Along with other major economies, the U.S. economy 
was suffering from simultaneous demand and supply shocks, the result of the synchronized 
shutdown of many parts of the economy. Unemployment had surged to post-Depression 
highs, and the economy was contracting at a record rate. Many households and businesses 
were suffering from falling income and wealth, as well as deteriorating creditworthiness. 
Stress in "nancial markets subsided only after the Federal Reserve launched interventions of 
unprecedented scale and scope, and Congress approved historically large "scal measures 
to assist businesses and households. While the “great shutdown” to contain the virus led 
to a signi"cant drop in global greenhouse gas emissions, the decline was temporary and 
not expected to fundamentally change the overall course of global emissions. 

The pandemic is relevant to this report because its legacy will likely be prolonged "scal 
deterioration, stressed business balance sheets, and depleted household wealth. In this 
context of heightened "nancial fragility, managing climate-related risk becomes even more 
important and urgent. 

This report has argued that the physical impacts of climate change are already affecting 
the United States, and over time, will likely touch virtually every sector and region of the 
country. Depending on the evolution of policy, technology, and consumer preferences, the 
transition to net-zero emissions may also impact many segments of the economy. Both 
physical and transition risks could give rise to systemic and sub-systemic "nancial shocks, 
potentially causing unprecedented disruption in the proper functioning of "nancial markets 
and institutions. Sub-systemic shocks to particular sectors or regions could reduce access 
to "nancial services by marginalized communities and people already underserved by the 
"nancial system. Climate impacts may also magnify or exacerbate existing, non-climate-
related vulnerabilities in the "nancial system, with potentially serious consequences for 
market stability.
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A "nancial system that is better able to measure and manage these risks will be better 
positioned to absorb and recover from climate-related shocks, as well as to help investors 
and entrepreneurs seize opportunities that arise from the transition to net-zero emissions. 
That will be especially signi"cant in the post-COVID period, when the weakened economy 
and "nancial system will be especially vulnerable to any additional disruption. Given the 
uncertain timing of physical and transition risks, it is imperative that this process begin now.

As this report has mentioned repeatedly, policies essential to decisively address climate 
change lie beyond the purview of "nancial regulators. Those policies include, "rst and 
foremost, effective mechanisms to price carbon appropriately. Financial regulators and 
other market participants can insistently point to the need to “get incentives right,” and 
they can warn about the consequences of failing to act. But, ultimately, these critical policies 
must come from Congress, coupled with an international framework that can facilitate 
synchronized reductions in greenhouse gas emissions across countries.

However, that does not mean "nancial regulators have little to do while an adequate carbon-
pricing regime emerges. Quite the contrary. This report has argued that "nancial regulators 
should actively promote, and in some cases require, better understanding, quanti"cation, 
disclosure, and management of climate-related risks by "nancial institutions, large dealers, 
investors, asset owners and managers, and other market participants. They should also 
work to preserve the proper functioning of markets in the face of low-probability but 
high-impact risks. As this report has noted, regulators already enjoy wide latitude, on the 
basis of existing authorities, to advance these objectives.

To be sure, the road ahead will not be straight. The evolution of climate change and its 
impacts is highly uncertain. Also, as these pages have described, climate-related data, 
models, and scenario planning, remain in an incipient stage. Therefore, the process of 
strengthening climate risk management will be inherently experimental and demand constant 
learning and innovation. Persistent evaluation, consultation, and course-correction will be 
par for the course.

While this report has been addressed to "nancial regulators, "nancial market participants 
also have a critical role. In this context, "nancial regulators can help by encouraging and 
facilitating innovation in "nancial "rms’ risk management. This includes innovations in 
scenario planning, improvements in environmental, social, and governance (ESG) data, 
and better methodologies for measuring climate-related "nancial risk. 
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At the same time, regulators can help promote the role of "nancial markets as providers 
of solutions to climate-related problems. A good example is the derivatives market, which 
thanks in part to regulatory changes, has evolved from a magni"er of "nancial shockwaves 
during the 2008 Global Financial Crisis to a source of risk-management instruments that 
can help preserve "nancial stability. Innovations in the derivatives market may also help 
market participants manage climate-related risks and maximize climate-related opportunities 
in the future. Importantly, "nancial innovation will result not only in products for managing 
risk, but also for promoting the !ow of capital toward net-zero-emission, climate-resilient 
technologies and investments.

A theme that has run through this report is that the United States is not alone in confronting 
this challenge. Financial regulators around the world, including from many of the leading 
economies; multilateral organizations; and groups of investors and major "nancial institutions 
have joined this mission. Together, they are generating a plethora of initiatives and tools 
to safeguard "nancial stability in the face of climate risk. However, the United States 
remains, at best, a reluctant participant in these efforts, and in some cases, it is absent. 
Without the full involvement of the largest economy and home to the world’s largest capital 
markets, international efforts will surely fall short. As this report has argued, the United 
States should fully participate in these forums and help lead the way.

Finally, in a report such as this, it is important to recall the ultimate objective. Financial 
stability is not an end it itself—it is a means to protect the assets of millions of Americans 
and to ensure that the "nancial system continues to support their goals and aspirations 
through an ef"cient and sustainable allocation of capital. In a world confronting climate 
change, it is imperative that the "nancial system continue to serve this purpose and, where 
possible, to advance the solutions needed to meet the climate challenge.
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