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Chairman Schatz and members of the Committee, thank you for inviting me here to speak with
you today about managing the financial risk from climate change. I am heartened that your
Committee is taking up this important issue and exploring it with the American people.

My name is Sarah Bloom Raskin. I am currently a Rubenstein Fellow at Duke University, where
I work with the Global Financial Markets Center, the Center on Risk, and the Kenan Institute for
Ethics. My work focuses on economic resilience, sustainable finance, and the role of
policymakers in enhancing or weakening the ability of the economy to prosper. I was the
Deputy Secretary of the U.S. Department of the Treasury from 2014 to 2017, a Governor of the
Federal Reserve Board from 2010 to 2014, and the Commissioner of Financial Regulation for the
State of Maryland from 2007 to 2010.

When historians look back at the end of the 21st century’s second decade, they will notice
something exceptional. They will see that it was in this decade when people around the world
became gripped by the idea that when it comes to stemming greenhouse gases and their effects
on the planet, more had to urgently be done. Remarkably, a marginal idea has now become
mainstream: that emissions should be cut to net zero as soon as possible. In most enlightened
countries, questions about the adverse impact on climate change from emissions and other
potentially catastrophic environmental activity and whether climate change, itself, is real have

1

been left in the dust in favor of attempts to transition from a dangerous climate change path to a
safer and more prosperous one.

It is this transition that I begin the focus on in my testimony today: what it means in the context
of climate change, why it is relevant from the perspective of financial stability, and how it needs
to be managed. In order to set the context for this transition, I will start by providing an
assessment of the macroeconomic and financial impact of climate change.

The Macroeconomic and Financial Impact of Climate Change
Evidence is mounting regarding the role of carbon dioxide and other greenhouse gases (GHG) in
climate change. Since the 1970s, there has been a warming trend of two-tenths of a degree per
decade, and this warming has continued every year unabated.1 Global warming leads to extreme
weather events that cause significant economic losses.2 Since the 1980s, the number of weatherrelated loss events has tripled,3 and by some estimates extreme weather events now cost the
United States $300 billion to $500 billion every five years.4
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In addition, given the unabated warming trends and the increasing severity of events, we know
that the costs currently posed by climate change pale in significance when compared with what
might come. The far-sighted among you know that there are costs associated with broader global
impacts on health, property, migration and political stability,5 as well as food and water purity
and security.

The analysts who think about and attempt to measure the financial costs associated with climate
change understand that there are at least two principal dimensions to currently identified risks
that produce these financial costs: physical risks and transition risks.6 Let me describe each of
these risks in turn.

Physical risks are costs associated with damage from increasingly severe weather events and
costs associated with the cumulative deterioration in the sustainability of a given region as a
location for production. When we think about the financial sector, we might not immediately
think about physical risks because we associate the financial sector with holding mostly
intangible assets, such as loans and securities, which are not immediately physical. But the
financial sector itself incurs costs associated with physical risk when the physical structures that
it insures, or that are pledged as collateral, are destroyed, corrupted, and otherwise damaged by
climate events. In other words, banks and other lenders and investors are exposed to losses in
their collateral or the assets underlying their investments, an exposure that is not understood by
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bank regulators and is not measured through current examination practices. This material
omission may be more troublesome than the failure to appreciate the nature and scope of the risk
inherent in derivative banking products in 2008.

Transition Risk: What It Is
In addition to costs from damage and deterioration related to the sustainability of a given region
as a location for production – the physical risks – are costs associated with transition efforts to
reduce carbon dependence and adopt alternative technologies. It has been estimated by the
Intergovernmental Panel on Climate Change that the world needs to spend over $800 billion
annually until 2050 on energy-related mitigation investments if global warming is to be limited
to no more than 1.5 degrees Celsius above pre-industrial levels.7 To put this amount in context,
it is less than one percent of worldwide GDP.8

While there is going to have to be, by necessity, an important role for public investment in
meeting this roughly $800 billion in spending on efforts to reduce carbon dependence and adopt
alternative technologies, the bulk of the adjustment is going to fall on the private sector. Because
the adjustment itself is going to be costly and the cost is going to vary by the skill with which
firms manage their transition, the costs associated with adjustment – or transition – have been
described as costs associated with the transition risk of climate change. In other words,
transition risk is the risk embedded in the process of adjustment towards a lower-carbon
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economy. We call them risks even though they are risks that come from positive opportunities –
namely the steps that firms are taking to shift away from fossil fuels. But if market forces do not
send investors, regulators, and households informational signals about how firms are engaging in
this shift, the process of adjustment will be uninformed and choppy. An uninformed, choppy
adjustment will lead to either an underinvestment in alternative technologies or an
overinvestment in carbon-based ones.

Consider the fact that the world runs on fossil fuels. Oil is currently the single biggest
contributor to the world’s energy mix, sometimes being cited at 36 percent of consumption,
followed by coal at 27 percent and natural gas at 24 percent.9 Fossil fuels are in our paints,
detergents and nail polish, our plastics, medical equipment, mattresses, clothes and coating in our
television screens.

If you look at oil alone, in 2018 global demand reached a record 100M barrels a day, driven in
part by the needs of rapidly industrializing emerging markets.10 At the same time that the
world’s thirst for oil seems insatiable, governments are now recognizing the catastrophic risks of
a warming planet, from rising sea levels and droughts to wildfires and crop failures. So how the
world can provide abundant energy supplies while dramatically reducing emissions has become
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the defining and all surpassing risk management challenge. While the world currently consumes
100M barrels of oil a day, there is credible evidence to suggest that the world can survive on far
lower levels – 67M barrels per day by 2040 according to the International Energy Agency11 –
before ultimately removing it from our energy systems entirely.

If in fact the world needs to spend more than $800 billion a year on energy-related mitigation
investments to keep the earth from heating up more than 1.5 degrees, what might this mean for
different sectors of the economy? All sectors of the economy will be affected – for example, the
energy sector, the retail sector, the construction sector, the transportation sector, the agricultural
sector, and the public sector.

The household sector too will be bearing a huge set of costs. Households are going to have to
devote resources to retrofitting homes in order to reduce their carbon footprints and be resilient
to climate damages.12 While part of their costs may eventually be met by public investment and
subsidies, the bulk of this expenditure will probably have to be met by individual families. If
households do not have the means for these expenditures, they will need to finance their
investment through some kind of home improvement loans.
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Another financial cost that will likely be borne by households is the cost associated with more
expensive and/or more curtailed insurance policies.13 Indeed, the increased frequency of severe
weather events could cause insurance companies to raise insurance premiums on household
policies, cut back on coverage, eliminate coverage or all of the above – raise premiums, cut
coverage, or eliminate coverage and force the property owner to bear the risk. Even allowing for
some mitigation through public investment in improving infrastructure resilience to warmer
climates, more expensive insurance premiums and exposures to non-insurance risks means that
homeowners will have to rely on savings or emergency reserves to cover or absorb these
increased costs and losses. If these changes in the cost and terms of household insurance policies
occur with enough foresight and strategic planning, with thoughtful assistance, most American
households will be able to plan their budgets accordingly, assuming their budgets can stretch to
cover such expenditures. However, if these changes in the cost and coverage of household
insurance policies occur without sufficient notice and planning, American households will suffer
irreparable harm and loss; communities will be destroyed as damaged properties are abandoned
by their owners. This could very well shock the wealth and sustainability of the average
American household, and it would result in significant deterioration in net worth, if anything at
all can be preserved. For example, a climate-driven increase in property losses could lead to
widespread insurance price increases and household asset devaluations, leading homeowners to
default, foreclosure, and eviction.
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Yet another financial cost that households are incurring and will continue to incur will be new
spending on transportation.14 For example, there will be changes in the use of private cars and
other types of transportation. And within the use of private cars there will be shifts from carbonemitting cars to electric powered cars.15 If this shift takes the form of a steady annual switching
rate, the depreciation rate of the existing stock of carbon-emitting cars will gradually increase,
without any severe shock to the wealth of American households or deterioration in the credit risk
embedded in the calculation and term of auto loans. However, if the switching rate from carbonemitting cars to electric-powered cars is too slow, households will be scrambling to sell their
carbon producing cars, which will lead to a loss of value.16

Another household cost that comes to mind is the following: Many households hold direct
investment portfolios or defined benefit plans that could be exposed to carbon-related shocks to
the values of the investments in their portfolios. So, for example, current market assessments of
the value of carbon-related assets – such as the assets of oil producing firms – may turn out to be
incorrect.17 The value of carbon-related assets may turn out to be too high if the speed or nature
of climate change occurs more quickly than current projections. Similarly, the value of carbonrelated assets may turn out to be too low if the speed or nature of climate change occurs more
slowly than current projections. If the values of household investments do not match the value
of those investments in an environment of reduced carbon dependence, there is the potential for
abrupt depreciation or appreciation, with consequences for household net worth.
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In short, it turns out that the pace at which the world adjusts to a lower level of carbon
dependence is critical to the acquisition and preservation of household net worth. An abrupt,
unanticipated transition would be more costly and more disruptive to households than a smooth,
gradual, anticipated transition. Indeed, this pace is also critical to financial stability.

Transition Risk – Why It Matters
Again, the point is not that a readjustment of values is inherently unwelcome. It is not.
Managing the transition by participating in the financing of decarbonization is a major
opportunity for investors. It does imply a sweeping reallocation of resources and technological
revolution, but this reallocation would generate new, creative investment at a pace, by some
estimates, of roughly quadruple the present rate.18 Indeed, we see that “green” finance will be
emerging as a force even stronger and more attractive than it is today, potentially reflecting an
reallocation of capital that reflects fundamentals, including social impacts that previously had
been neglected as externalities.

The point is that a dramatic, sudden and lagged reassessment and readjustment of financial
assets, in other words, that which does not keep pace with the demand for carbon-based assets
and the supply of alternative based ones, could lead to an immediate and potentially dramatic
reduction in the value of property or the loss of property, itself. Such dramatic losses could lead
to a corresponding drop in asset prices, potentially destabilizing markets, sparking potentially
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pro-cyclical catastrophic losses and leading to a persistent tightening of financial conditions.
These are hallmarks of financial instability. Plainly, it is a risk that would emerge if there were
an abrupt and sudden reassessment/readjustment that the market and American households
cannot bear.

Have we in the US ever experienced the result of a sudden reassessment and readjustment of
financial assets that brought about a loss of financial stability and ushered in a recession? Sadly,
yes. To turn the clock back to the most recent global financial crisis, it is worth remembering
that even though the financial crisis hit most dramatically in 2008 and 2009, it was as early as
2005 that low-quality mortgage debt was a ticking time bomb.19 Early warnings about the
complexity and predatory nature of many subprime mortgages, and the practices associated with
them, were being ignored by the Federal Reserve, the Comptroller of the Currency, and the
FDIC; enforcement actions, warnings, or even guidance about the issues related to complex
mortgages were too little and too late. At the same time, well before the crisis, many subprime
mortgages had adjustable rate features that would increase after a period of two or three years.
Foresighted traders realized that these mortgages would experience “payment shock,” meaning
that as the escalated monthly mortgage payment hit, a wave of defaults was more or less
inevitable.20 Once that began it was only a matter of time before house prices stopped increasing
and the market turned. At that point, millions of speculative real estate investments would go
bad, families would lose their homes, and thousands of mortgage-backed securities would suffer
default. In this way, unless house prices continued to rise at record rates (enabling mortgage
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borrowers to refinance), the terms of the subprime mortgages would become binding conditions,
activated mercilessly and stopping the boom in its tracks. As we know, this, in fact, is what
happened. The transition to a mortgage market where monthly mortgage payments would be
sustainable was ignored. And when federal intervention did in fact occur, the repricing of
mortgages and mortgage-backed securities was so sharp and dramatic that what might have been
a minor downturn had become a recession that was the longest and deepest of any since the
Great Depression.

I bring up the financial crisis because like the belated and sudden devaluation that occurred in the
context of subprime mortgages, one can imagine the effects of a belated and sudden devaluation
that could occur in the context of mispriced carbon-dependent financial assets. A sudden
devaluation could amount to $1 trillion to $4 trillion in losses in the energy sector alone.21
Across the entire industrial sector, losses from a sudden devaluation could reach $20 trillion.22
Pricing assets in line with the policy goal of keeping global temperature rises under 2 degrees
could cause the major stock market indexes to fall by 20%.23 And with carbon-intensive
companies making up a third of the world’s leveraged loan market, a sharp decline in the value
of fossil fuel assets could lead to mass defaults and contagion spreading throughout international
credit markets.24 Such potential sharp declines reflect the problem that widespread stranded
assets – fossil fuel assets that are no longer valuable – would immediately eliminate the value of
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firms holding them. Limiting global warming to 2 degrees Celsius could wipe out $360 billion
worth of value from the world’s largest oil companies, and limiting global warming to 1.5
degrees could wipe out nearly $900 billion.25

So the relevant question is: Have financial markets adequately priced in the likely near-term
policy response to climate change? According to a recent report of Principles for Responsible
Investment, the answer is no.26 To quote from that report: “Financial markets today have not
adequately priced-in the likely near-term policy response to climate change.”27 Indeed, the PRI –
whose members include some 500 global asset managers – predicts a market response by 2025
that will be forceful, abrupt, and disorderly because of the delay in financial markets’ adequately
pricing in the likely near-term policy response.28

To summarize, the above describes two principal categories of financial risk posed by climate
change. One category relates to physical shocks such as a severe weather event or the
cumulative deterioration in the sustainability of a given region where production occurs. The
second category relates to the path of transition to a sustainable climate. If transition is
excessively delayed or there is insufficient policy action, a sharp policy shift ultimately will be
required or the market, itself, will provide a dramatic jolt. This sharp shift or jolt would create a
sudden and potentially catastrophic loss in the value of property, together with an associated
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drop in asset prices. Many analysts now believe that a sudden transition could be sufficiently
disruptive to trigger a recession.29

This is the scenario in which the transition to a sustainable climate is excessively delayed. There
are other disruptive transition scenarios besides those that are excessively delayed. For example,
overly ambitious policy interventions could outpace the capacity of the economy to switch to
low-carbon production techniques. Imagine households and investors revising their beliefs about
the economic salience of climate change, even in the absence of immediate policy actions. We
would see a sudden drop in demand for carbon emitting cars in advance of sufficient scale in the
production of electric cars. This sudden drop could have a significant financial impact.

With the ability to articulate these different scenarios, we now can begin to understand why
climate change constitutes a material financial stability risk.

Transition Risk and Implications for Financial Policy
The challenge for financial policy is how this risk is managed. This seems like an extraordinary
challenge, but it really is not different from what financial firms – banks, insurance companies
pension funds, and asset managers – do to manage other risks they confront in the ordinary
course of business. They need to understand what they are holding, and they must be informed
about the extent to which their assets are affected by increasing financial risks associated with
climate change.
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Therefore, it is essential that the financial industry and its regulators understand what the
industry is holding and establish the correct valuations for these holdings. It is this exercise in
understanding and valuation that is the new challenge. How are firms supposed to do this?
What are the common parameters that inform the industry and regulators to ensure that they
establish reliable measurements and accurate values for assets they hold in terms of carbon
emissions?

Optimally, there should be clear expectations laid out for financial firms. Clear expectations are
essential to the establishment of effective guideposts or frameworks that would enable the
market to adjust efficiently. So first, clear expectations need to be laid out for regulated firms.
One can imagine supervisory guidance – as exists in other countries with central banks
concerned about financial stability – that sets out reasonable expectations for commercial banks,
insurers, and investment firms related to the effective management of financial risks caused by
climate change.30 Such guidance would address the management of financial risk through
appropriate governance, reliable data, scenario analysis, adequate staff and systems, and full
disclosure.

Indeed, as it relates to disclosure, sufficient information is required if climate risks can be
assessed adequately. Climate risk assessment would require firms (presumably above a
particular scale threshold) to calculate and disclose their carbon exposures, on the basis of what
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each firm holds in its portfolio and in terms of its future plans. Climate disclosures would
require companies to reveal their carbon footprint, their climate-related risks, and what steps (if
any) they are taking to prepare for a world that is trying to limit global temperature rise to 2
degrees above pre-industrial levels. These disclosures help ensure that bankers, investors,
analysts, policymakers, and regulators have a fuller understanding of how prepared specific
companies are to meet the challenge of transitioning to a low-carbon economy.

Today responsible companies are eager to make candid climate disclosures. There are hundreds
of climate disclosure initiatives, with the largest – the Carbon Disclosure Project – receiving
disclosures from nearly 8,400 companies.31 Another significant disclosure initiative, the Task
Force on Climate-related Financial Disclosures, has more than 900 member organizations with a
combined market capitalization of $11 trillion.32

But for such disclosures to be most useful, standardization is required. It ensures comparability.
A common taxonomy is essential for a shared understanding of the information disclosed and the
definitions of sustainable financial products. Going beyond individual securities, a common
approach to the development of benchmark indices is also necessary, in view of the importance
of benchmarks in asset allocation.

Fortunately, such a common approach has been launched. Unfortunately, neither the Federal
Reserve nor any of the US financial regulatory bodies are participating in the establishment of
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this common approach. The Network for Greening the Financial System was launched in
December 2017 and provides a platform for central banks and supervisory authorities to share
knowledge and develop common strategies.33 At the technical level, its current agenda consists
of: (a) sizing the macroeconomic and systemic risks associated with climate change;34 (b)
reviewing disclosure practices and environmental-related credit risks;35 and (c) determining how
central banks and supervisors should incorporate climate change factors into their operations and
monitoring activities in support of the transition to appropriately priced portfolios.36 Through
such initiatives, the global community of central banks and financial regulators is itself
undergoing a transition, with climate change much higher on the agenda compared to a few years
ago.

Regular, timely disclosures would reduce the likelihood of a “Minsky moment.” The concept of
Minsky moments – named after the economist Hyman Minsky – is a sudden collapse in the
value of assets, resulting in a financial crisis.37 Without regular, timely climate disclosures, a
sudden and unexpected substantial devaluation of carbon-dependent assets could trigger another
financial crisis. But with regular climate disclosures, companies would publish information on
their exposure to climate-related risks and their actual and planned responses to new regulations
and changes in consumer demand. This information should ensure financial stability, e.g., it
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would promote steady price and valuation changes, avoid dramatic changes, and, thereby, avoid
potentially catastrophic losses that are associated with a dramatic and sudden change in market
values.

Climate disclosures would also enable policymakers and regulators to understand the market. By
seeing how the market reacts to certain information under changing circumstances, policymakers
and regulators would be able to make informed decisions and fashion effective and timely
remedies.

In addition to disclosure, regulators should begin to collect data and create models that would
enable them to carry out meaningful climate-related stress tests. A recent international survey of
central bankers and regulators found that while only 15% of respondents include climate-related
vulnerabilities in their stress tests, 79% plan to include these vulnerabilities in future stress
tests.38 Of course, planning to make a plan will not mitigate climate-related vulnerabilities.
Kicking the can down the road never does.

The Dutch Central Bank has been carrying out climate-related stress tests since 2017,39 and last
year the Bank of England introduced a framework for its own climate-related stress tests.40 Such
tests examine banks’ ability to cope with the transition to a low-carbon economy. For example,
climate-related stress tests would permit regulators to assess how banks would respond to the
38
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sudden implementation of a large carbon tax, or what would happen in the event of a fire sale of
carbon-based assets.

Conclusion
Transitioning to a low-carbon economy is necessary if we want to create a sustainable climate.
But transitioning carries its own dangers, especially if the transition is abrupt and poorly
managed and executed. Across the world, central banks and regulators increasingly are
recognizing the risks that the transition poses for the financial system.41 But, unfortunately, the
Federal Reserve is not taking these risks seriously. Among the developed world’s monetary
authorities, the Federal Reserve is one of the few that have not joined the Network for Greening
the Financial System. The Network’s members read like a who’s who of major monetary
authorities: the Bank of England, the Bank of Canada, the Bank of Japan, the Swiss National
Bank, the European Central Bank, and dozens of others.42 The Federal Reserve’s conspicuous
absence from such an important Network is extraordinary, irresponsible, and almost
unbelievable.

Minimizing both physical risks and transition risks is well within the Federal Reserve’s
mandate43; the Federal Reserve should use its oversight authority to ensure a prudent transition
to a low-carbon economy, a transition that does not destabilize the financial system.

41

See BANK FOR INTERNATIONAL SETTLEMENTS, The Green Swan: Central Banking and Financial Stability in the
Age of Climate Change (Jan. 2020), https://www.bis.org/publ/othp31.pdf (last visited March 4, 2020).
42
NETWORK FOR GREENING THE FINANCIAL SYSTEM, Membership, https://www.ngfs.net/en/about-us/membership
(last visited March 2, 2020).
43
See BOARD OF GOVERNORS OF THE FEDERAL RESERVE SYSTEM, Financial Stability Report – May 2019
(“Promoting financial stability is a key element in meeting the Federal Reserve's dual mandate for monetary policy
regarding full employment and stable prices. . . . Monitoring and assessing financial stability also support the
Federal Reserve's regulatory and supervisory activities, which promote the safety and soundness of our nation's
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And because we are already aware of transition risks, we can foresee the dangers, plan for the
future, and take the proper steps to mitigate the risks and promote financial stability. Indeed, if
we want to encourage a market reaction to climate change and climate policies that avoids
financial instability, we need to foster the development of climate-related financial risk
management technology, including the systemic collection, analysis, and transparency of reliable
information. If investors could get essential reliable information about the carbon intensity of
investments and how firms are adapting to a warmer world, they would be able to assess risks to
firms’ business models accurately and express their view in the market. They could compare
different investments based on their long term viability in a warming world and in a
decarbonizing economy. Capital could then become priced to correspond with known climate
risks and the evolving reliance and use of fossil fuels. Informed decisions allow us to mitigate
the financial impact of climate risks and fashion timely remedies ahead of a crisis. That would
ensure more meaningful pricing for investors, encourage sustainable forms of energy production,
and smooth our transition to a lower-carbon economy.

Thank you for the opportunity to offer this testimony, and I look forward to your questions.

banks and other important financial institutions.”), https://www.federalreserve.gov/publications/2019-may-financialstability-report-purpose.htm (last visited March 2, 2020).
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