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1 Prepared statement of Chairman Whitehouse appears in the appendix on page 34. 

CULTIVATING STEWARDSHIP: EXAMINING 
THE CHANGING AGRICULTURAL LANDSCAPE 

WEDNESDAY, JUNE 7, 2023 

COMMITTEE ON THE BUDGET, 
U.S. SENATE, 

Washington, DC. 
The hearing was convened, pursuant to notice, at 10:00 a.m., in 

Room SD–608 of Dirksen Senate Office Building, Hon. Sheldon 
Whitehouse, Chairman of the Committee, presiding. 

Present: Senators Whitehouse, Stabenow, Merkley, Kaine, Van 
Hollen, Luján, Padilla, Grassley, Marshall, Braun, and R. Scott. 

Also present: Democratic Staff: Dan Dudis, Majority Staff Direc-
tor; Dan Ruboss, Senior Tax and Economic Advisor and Member 
Outreach Director; Alexandra Gilliland, Climate Policy Expert. 

Republican Staff: Chris Conlin, Deputy Staff Director; Krisann 
Pearce, General Counsel; Jordan Pakula, Professional Staff Mem-
ber. 

Witnesses: 
Mr. Brandon Willis, Assistant Professor, Department of Applied 

Economics, Utah State University 
Mr. Martin Larsen, Larsen Family Farm, & Byron Area Farmers 

Group 
Mr. Brent Johnson, President, Iowa Farm Bureau 
Mr. Bryan Sievers, Chief Operating Officer of Sievers Family 

Farms, and Director of Government Relations, Roeslein Alternative 
Energy 

OPENING STATEMENT OF CHAIRMAN WHITEHOUSE 1 

Chairman WHITEHOUSE. Good morning. Let me call to order this 
hearing of the Senate Budget Committee entitled Cultivating Stew-
ardship, Examining the Changing Agricultural Landscape. Now 
that our Ranking Member has had the opportunity to perform the 
vital political task of recognizing and greeting his fellow Iowans, 
we will proceed with opening statements from myself, and from 
Senator Grassley, followed by five minute statements by each of 
the witnesses. 

Your full written testimony will be made part of the record, so 
don’t worry about that. And we would like to confine you to five 
minutes in your oral opening statement so that we can move to the 
question and answer phase. I believe we’re going to have quite a 
considerable turnout for this hearing, so the quicker we get to 
questions, the happier the members, the happier the Chair. 
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So, now Ranking Member Grassley, members of the Committee, 
witnesses and guests, welcome to our 13th Budget Committee 
Hearing. Today we return to our series on the economic toll of a 
changing climate. This time with a bipartisan hearing. Thank you 
very much Senator Grassley. 

With witnesses on both sides agreed to by both sides. We will 
hear from farmers on the front line about climate risks to the agri-
culture sector, the associated economic and budgetary costs, and 
the important steps we can take to help mitigate those costs. As 
we’ve highlighted in this series the ongoing climate crisis poses 
enormous threats to people’s well-being on this planet, and to our 
industries, our livelihoods and our entire economy. 

Our nation’s agricultural landscape is changing. Unpredictable 
weather has always been a challenge to raising crops and livestock, 
but farmers are seeing more frequent and extreme weather varia-
bility than ever before. Events that used to be considered anoma-
lies now occur with increasing regularity. 

For decades California faced record-breaking droughts. This year 
California crops face record floods. Last year Kansas suffered a tri-
ple digit heatwave that killed thousands of cattle. This year Kansas 
is struggling with a drought, forcing farmers to abandon their 
wheat fields. 

In 2018, Hurricane Michael swept through Florida and Georgia, 
damaging cotton, pecan and poultry farms. Last year, Florida cit-
rus farms hit historic production lows after twin hurricanes, Ian 
and Nicole. Atypical events are the new norm, leading to lower crop 
yields, lower livestock productivity, worst pests and disease, and 
reduced soil fertility. 

Consumers see the impacts of climate change on their grocery 
bills, and will continue to bear the brunt of lower crop yields, and 
increased production costs. As climate change affects food produc-
tion in our country, it’s also affecting food production around the 
world. The United States imports a third of our fresh vegetables, 
more than half our fresh fruit, and 94 percent of the seafood we 
consume. 

Global weather variability disrupting supply chains and global 
agricultural productivity will have far reaching effects on food 
prices and supply. U.S. government programs that protect growers 
and stabilize the agricultural economy move the costs of damaging 
weather to the federal government. 

The largest is the Federal Crop Insurance Program. In 2022 the 
federal government spent over 15 billion dollars on that program, 
which included over 11.6 billion dollars in premium subsidies. In-
demnities, what the government paid out to those affected in the 
last year were around 18 billion dollars. 

As climate change makes farming and raising livestock more un-
predictable, that cost will continue to grow. Spending on other dis-
aster assistance programs is also likely to grow as extreme weather 
events become more prevalent. In just three years of the Emer-
gency Relief Program, the federal government has already dis-
bursed more than 7.4 billion dollars to help agricultural producers. 

This is on top of the Wildfire and Hurricane Indemnity Program, 
which provided payments to farmers for losses caused by hurri-
canes and wildfires, and other natural disasters. Ranking Member 
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2 Prepared statement of Senator Grassley appears in the appendix on page 36. 

Grassley and I agree that the agriculture sector can play a role in 
the climate solution. As we’ll hear today, climate smart agriculture 
can drive down greenhouse gas emissions, such as methane. It can 
improve soil health and sequester carbon. And it can help make 
farms stronger in the face of a changing climate. 

Farmers know that climate smart practices, such as cover crops, 
no till, and diversification increase food production and make agri-
culture more resilient. Farmers like those here today are on the 
frontlines of building resilience and adapting to a changing agricul-
tural landscape. 

Major agricultural corporations like Cargill warn that Mid-
western production of some commodities like wheat and corn could 
drop by as much as 69 percent by the end of the century, absent 
significant emissions mitigation, or adaptation. Our collective fu-
ture depends on getting it right on climate, and I’m delighted that 
we have these witnesses here today, and turn to my distinguished 
Ranking Member, Senator Grassley. 

OPENING STATEMENT OF SENATOR GRASSLEY 2 

Senator GRASSLEY. Thank you very much Mr. Chairman. We’re 
holding our 9th hearing on climate change. In each of these hear-
ings I’ve taken an opportunity to remind everybody what the Budg-
et Committee is about, so I urge the Committee to focus more on 
our country’s unsustainable debt, and my reminding every opening 
of this Committee. That isn’t going to stop today. 

However, I appreciate the Chairman holding this bipartisan 
hearing that will shine light on actions that farmers in Iowa, and 
across the nation, that these farmers are already taking to reduce 
emissions, and improve the environment. And remember the family 
farmers of America are only 2 percent of the population. They feed 
the other 98 percent in America, but they also export about one- 
third of production, so feeding people elsewhere on this globe. 

During my time in the Senate I discovered that finding a seem-
ingly small area of bipartisan agreement can lead to lasting change 
for the sake of our constituents. So Mr. Chairman, I hope today’s 
base of goodwill and camaraderie will serve as a springboard for 
our future work on bipartisan budget process reform. 

There are millions of family farmers across the country, and 
86,000 in Iowa. While they may not ask for it, they deserve a pat 
on the back from the standpoint of what they do about global 
warming, and I thank the Chairman for making that very clear in 
his opening statement. Iowa has a global reputation as an agricul-
tural powerhouse. We’re a leading producer of pork, corn, soybeans 
and eggs. We feed and fuel millions of people around the world. 

From the farm to the fork, Iowa’s agricultural abundance creates 
jobs in multiple sectors. The economic benefits of agriculture are 
easy to see throughout the food supply chain. But a farmer’s rela-
tionship with the environment is often difficult for folks on the 
west and east coast to understand. I can tell you from personal ex-
perience, as a farmer myself, that farmers are the greatest stew-
ards of their land. 
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They know that it’s good for the land. They know it’s good for 
future generations. They know it’s good for prosperity, and it’s the 
right thing to do. From the use of no till, to cover crops, to preci-
sion agricultural technologies, farmers have proven that they place 
the highest priority on a healthy environment. That’s because 
farming is often times a family business. 

Family farms want to make sure that they leave the land better 
for the next generation than when it was entrusted to their care, 
and often that next generation comes from within that very family. 
The first step to running a sustainable farm is for the farm to at 
least to be able to pay the bills, only then can a farmer implement 
practices that reduce emissions and improve soil health. 

When government adds red tape to farming operations, it can 
add costs, and in turn reduces the ability for farmers to add sus-
tainable practices. And one of those regulations that the EPA’s put-
ting out, maybe will be halted now because of a recent Supreme 
Court decision last week, is waters of the U.S. The Iowa Farm Bu-
reau put out a map of maybe during the Obama administration, 
but it would still be applicable in the Biden administration, that 
government regulation would affect 97 percent of the land in the 
State of Iowa. 

And how can you farm if every time you go to the field you’re 
having to worry about are you violating some regulation. That’s 
just one example of a lot of government help that farmers don’t 
need if they’re going to be prosperous, and do for the environment 
what must be done. 

Today’s panel is an impressive group from rural America. They 
illustrate that farmers are actively working to confront the impact 
of weather events like flooding and drought. Moreover, they’re a 
testament to the fact that we can reduce emissions, improve soil 
conditions, increase crop yields, and yet run successful farming op-
eration at the same time, and we can do it without destructive gov-
ernment regulations. 

So I’m going to take the rest of my time to introduce the two 
Iowans that are here. I probably don’t do them justice with my 
short introduction, but I want to welcome Brent Johnson. He grows 
corn and soybeans on his family farm in Calhoun County. He’s a 
precision agriculture expert, agronomist and certified crop adviser. 
He also happens to serve as President of the Iowa Farm Bureau. 

I’ve been a member of that organization for longer than you’ve 
been alive, 67 years, so I know that it’s a good organization, and 
you’re going to be a good spokesman for them. He was a 2020 re-
cipient of the Iowa Department of Agriculture Land Stewardship, 
Environmental Leader Award. Few know Iowan farming better 
than Brent does. 

We also welcome Mr. Bryan Sievers who operates a grain and 
livestock farm in Scott County. Following two terms in the Iowa 
State Legislature he commissioned his anaerobic digester system in 
2013. It processes beef cattle manure, food waste, and bile mass 
with nutrients, fertilizer and biogas. He is the Vice Chair of the 
American Bio Gas Council Board of Directors, and recently joined 
the Roeslein Alternative Energy to produce renewable natural gas 
from his digesters. 
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3 Prepared statement of Mr. Willis appears in the appendix on page 38. 

Bryan exemplifies what it takes to be innovative and kind of all 
of the above approach to achieve energy security. And the other 
two people I won’t introduce, but I want to welcome you as well. 

Chairman WHITEHOUSE. Thanks very much Senator Grassley. I 
cannot improve on your introduction of your fellow Iowans, so let 
me just recognize also Brandon Willis, who is here testifying today, 
an Assistant Professor of Applied Economics at Utah State Univer-
sity. Prior to that he served as the administrator of the Risk Man-
agement Agency at the U.S. Department of Agriculture, and as 
senior advisor to the Secretary of Agriculture. Before that he was 
a Senate staffer, so welcome back Mr. Willis, thank you for being 
here. We look forward to your perspective as a former USDA offi-
cial. 

And our last witness is Martin Larsen, a fifth generation farmer 
near Byron, Minnesota. The Larsen family was recently recognized 
as Olmstead County Farm Family of the year for their conservation 
work and community involvement. 

Mr. Larsen also works for the Olmstead County Soil and Water 
Conservation District, where he provides technical assistance to 
farmers, and manages a 40-acre test plot for building healthy soil. 
Mr. Larsen, thank you for being here, and we look forward to your 
testimony. 

Let me say you’re all equally welcome, even if you’re not Iowans, 
and as I close with my greetings, let me also recognize that the dis-
tinguished Chair of the Senate Agriculture Committee is with us, 
Senator Stabenow of Michigan. Thank you very much Debbie for 
being here, and with that let me turn first to Mr. Willis. Please 
proceed. 

STATEMENT OF BRANDON WILLIS, ASSISTANT PROFESSOR, 
DEPARTMENT OF APPLIED ECONOMICS, UTAH STATE UNI-
VERSITY 3 

Mr. WILLIS. Chairman Whitehouse, Ranking Member Grassley, 
and members of this Committee. Thank you for allowing me to tes-
tify today. My testimony will focus on crop insurance. 

My name is Brandon Willis, I’m currently an Assistant Professor 
at Utah State University. I grew up on a sheep ranch in northern 
Utah. I spent several years in Washington, D.C. as you mentioned, 
where I worked as an agricultural staffer for former Senator Max 
Baucus, and then I went down to the Department of Agriculture 
where I worked in the Farm Service Agency, was a Senior Advisor 
to Secretary Vilsack, and oversaw the Crop Insurance Programs for 
four years as the administrator of the Risk Management Agency. 

In each of these roles I saw the impacts that Mother Nature 
could have on agriculture. I also witnessed the value of USDA’s 
safety-net programs. We often discuss the financial impact of crop 
insurance, yet I also saw significant value in the peace of mind 
that it provides to producers struggling through challenging cir-
cumstances. 

Years ago Benjamin Franklin said, ‘‘I have sometimes thought it 
might be well to establish an office of insurance for farms against 
the damage that may occur to them from storms, blights, insects, 
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6 

et cetera. A small sum paid by a number would repair such losses 
and prevent much poverty and distress.’’ 

Today we have that program. It is not perfect, yet it is the envy 
of many other nations because of the value and stability it pro-
vides. It’s easy to overlook what we have, a well-ran program that 
allows farmers to farm, and Congress to focus on other issues, rath-
er than constantly passing ad hoc disaster. 

Congress has set the program up to balance the unique strengths 
of the private and public sectors. The results are that farmers re-
ceive payments quickly, and the program has one of the lowest im-
proper payment rates of any government program. 

When considering the impact of climate change on crop insurance 
it’s worth noting that USDA has already adjusted how rates are de-
termined by using a shorter time period to set rates. This will help 
the program adjust quicker than changing climate conditions. 

How will climate change impact crop insurance? Numerous re-
ports have been written on the topic. The consensus is that that 
climate change has already impacted crop insurance costs, and will 
continue to impact them. However, the exact extent is subject to 
debate. 

A Stanford study from 2021 found that climate change has in-
creased crop insurance expenses from 1991 to 2017 by approxi-
mately 19 percent. This research showed that increased costs, pri-
marily due to heat and drought have risen due to climate change, 
leading to more crop losses and damages. However, the study also 
acknowledged some limitations, such as the challenges in precisely 
attributing specific weather events to climate change, and uncer-
tainty surrounding future climate projections. 

USDA’s economic research service analyzed the potential impacts 
of climate change. The study found that climate change is expected 
to raise a program’s cost due to two main factors. First, increased 
insured value, and increased yield variability. As temperatures rise 
the insured value of crops is projected to increase as farmers aim 
to protect higher value crops from potential losses. 

Additionally, climate change is likely to result in more frequent 
and severe weather events leading to greater yield variability and 
increased insurance claims. The study also emphasized that that 
these projects are subject to uncertainties, such as the effectiveness 
of adaptive measures, and changes in farm management practices. 

The study examined two emission scenarios. The modern emis-
sion scenario predicted a gradual increase in greenhouse gas emis-
sions, while the higher emission scenario represented a more rapid 
and extensive rise. The study estimated the moderate emission sce-
nario would lead to a 3 percent increase in cost, while the higher 
emission scenario would result in a 22 percent increase. 

However, if farmer adaption isn’t considered, the cost increase 
was projected at 10 and 37 percent, respectively. The stark dif-
ferences and projected costs between scenarios where adaption 
takes place, and where adaption doesn’t take place, highlight a 
need for all USDA programs, particularly crop insurance, to ensure 
that program rules do not inhibit the ability of farmer to adapt. 

Finally, what should Congress do to ensure crop insurance con-
tinues functioning properly during uncertain conditions? First, 
Congress needs to ensure that USDA continues to run the program 
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4 Prepared statement of Mr. Larsen appears in the appendix on page 41. 

in a way that allows farmers the flexibility to adapt to potentially 
changing conditions. 

Second, Congress must ensure USDA has the ability to hire and 
retain those employees who can properly oversee extremely com-
plex insurance products. In conclusion, I would like to thank this 
Committee for the opportunity to be here today. I look forward to 
answering any questions you may have for me. 

Chairman WHITEHOUSE. Thanks very much, Mr. Willis. 
Over to you Mr. Larsen. 

STATEMENT OF MARTIN LARSEN, 
LARSEN FAMILY FARM AND BRYON AREA FARMERS GROUP 4 

Mr. LARSEN. Thank you, Chairman Whitehouse, Ranking Mem-
ber Grassley, and members of the Committee for the invitation to 
speak with you today. The Larsen family has been farming near 
Byron in southeast Minnesota for five generations. Parts of it have 
been in continuous ownership of my family for seven generations, 
and my son will be the eighth. He’s sitting behind me here today. 

In addition to corn and soybeans, we raise food grade oats, bar-
ley, and forestry, including a sawmill. I also work off the farm for 
Olmstead County Soil and Water Conservation District. I was 
raised, as many farm kids are, and started helping with field work 
when I was 13. I worked on a farm after high school and put in 
my sweat equity. 

In 2010 I took on the decision making role as my father and 
uncle began phasing into retirement. I can share my experiences 
in farming in southeast Minnesota in my lifetime, and I am fairly 
alarmed at the frequency and distribution of adverse weather 
events in southeast Minnesota. 

We are experiencing broken weather records most years, poten-
tially multiple, and records may be broken by large amounts. It 
may be from flooding, snow, cold, hot, dry, winter derechos, sum-
mer derechos, and all things in between. It feels something like 
this. If I put one hand in ice water and the other in the oven, I’m 
on average, an average temperature right? An average moisture. 

Weather data indicates we are getting wetter on average. How-
ever, these precipitation events often come in short duration, and 
that high intensity rain is too much for most soils to handle, which 
is leading to increased erosion and flash flooding, such as this 
spring. 

Much of my region received nearly six inches of rain in the sec-
ond week of May, and not a drop since. The planted corn and soy-
beans were vulnerable, and many acres needed to be replanted. In 
fact, that’s what I did Monday night prior to boarding the plane to 
come here yesterday. 

I recall the flooding in August of 2007 when the nearby commu-
nity of Hokah received 15.1 inches of rain in 24 hours. At home I 
received just under 7. Historically annual precipitation in my area 
is a little over 30 inches. In a number of recent years, we have re-
ceived nearly twice that. In May of 2013, which has probably 
shaped my farming practices more than any other event was a 
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5 Prepared statement of Mr. Johnson appears in the appendix on page 46. 

snowfall that took place in southern Minnesota in those first few 
days of May. 

We received nearly 14 inches of wet, heavy snow. We were sup-
posed to be planting corn, but instead we were shoveling roofs to 
avoid collapse, rescuing new calves, and plowing out neighbors. 
This was my first widespread experience with accessing prevent 
planting coverage within USDA’s Risk Management Agency Crop 
Insurance. 

Almost half of the region’s crops were never planted. And of 
course, there are costs to these events. There’s costs to our infra-
structure, such as building collapse or floods. There are costs to our 
agricultural production, such as in 2019 there was a 50 percent re-
duction of yield in Olmstead County. 

Wildfire and hurricane indemnity plus program, as well as large 
crop insurance indemnities were accessed, so that we could bridge 
the enormous loss of production. There are costs to our soils due 
to the increased erosion. The soil is our most valued asset as a 
farmer, such as Bryan and I were discussing before the hearing 
here about land values, but that fertile soil only adds value to us 
when we can grow crops into it. 

And it is only a cost to the water bodies and communities when 
it moves downstream. Most importantly, there are costs to our 
mental health. No one wants to talk to a farmer who lost their 
Freestall Barn like I did in 2019, and had to find new homes for 
the cattle. They had to clean up the building and negotiate with 
the insurance company, and it clearly took its toll on him. 

Of course, this changed the way I farmed. Climate resiliency is 
now something I, and many other farmers in the region plan for. 
And we’ve integrated large scale farming practices to battle the ex-
treme weather. It could be cover crops, but also changing from a 
corn and soybean rotation to multiple crops in our rotation. 

We meet as a binary of farmers group to discuss about these ex-
periences, and that group is diverse, and covers not just small 
farmers, but large farmers as well. 

In conclusion, weather extremes will increase the risk for farm-
ers, and their increased costs associated with reduced crop produc-
tion, crop insurance indemnities and infrastructure damage, and 
encourage that the Committee to take these—my comments and 
my testimony into account, and thank you for having me here 
today. 

Chairman WHITEHOUSE. Thank you Mr. Larsen. We turn now to 
Mr. Johnson. 

STATEMENT OF BRENT JOHNSON, 
PRESIDENT, IOWA FARM BUREAU 5 

Mr. JOHNSON. Good morning, Chairman Whitehouse, Ranking 
Member Grassley, and distinguished members of the Committee. 
My name is Brent Johnson. I’m a fifth generation farmer from Cal-
houn County, Iowa, and a certified crop adviser of 25 years. 

I founded my own independent crop consulting business where 
I’ve worked with thousands of farmers to meet their goals on over 
1 million acres. I’m also the 14th President of the Iowa Farm Bu-
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reau representing 154,000 members. The United States leads the 
world in production and innovation. 

U.S. agriculture has always been the forefront of that innovation. 
America’s farmers know that agriculture is a part of the solution 
to our climate challenges. On my farm we have implemented preci-
sion ag technology to provide our crops with precise levels of nutri-
ents, exactly when and where its needed. 

In conservation tillage practices have evolved over time to in-
clude strip till, no till and cover crops. While the auto industry con-
tinues to test driverless cars, my tractors have autonomously done 
the driving on my farm for 15 years. 

My job of driving the tractor has been replaced by my job of mak-
ing sure that the implement pulled by the tractor is working cor-
rectly and efficiently. 

Planter technology tells me exactly where I’ve placed every ker-
nel of corn, the moisture content of the oil, and even adjust the 
planting population automatically. Sprayers have the ability to 
identify weeds, and spray them independently from the crops. I can 
utilize imagery from drones or satellites to monitor my crops, and 
if needed, make adjustments in real time. 

I can use telematics to virtually connect different farm imple-
ments, so they can work together. Every pass through the field is 
spatially recorded with multiple layers of information, and that 
data is automatically sent back to my farm office for further anal-
ysis. 

I have been fortunate to travel the world promoting U.S. agri-
culture, while also talking with farmers from across the globe, and 
I can assure you that Iowa farmers are literally the best at what 
they do. It is well†known that Iowa is a world leader in agriculture 
production, but we’re also early adopters and leaders when it comes 
to proven conservation practices. 

In terms of protecting the environment, Iowa ranks first nation-
ally in Conservation Reserve program (CRP) acres as a percentage 
of area, as well as first in the use of buffer strips, grass waterways, 
filter strips, pollinator habitats, bio reactors, saturated buffers and 
constructed wetlands. 

We rank third in no till acres, and first in conservation tillage. 
Iowa also has nearly 3 million acres of cover crops and over 
506,000 terraces that stretch over 85,000 miles. In terms of pro-
tecting our water, farmers have reduced phosphorus lost by 27 per-
cent. Nitrogen use has not increased on Iowa farms since the 
1980’s, and now the use of that vital nutrient is also starting to 
trend down. 

These advancements are possible because of technology improve-
ments in machinery, genetics, and a new horizon of biologicals and 
seed treatments that will help farmers continue to increase produc-
tion, while simultaneously improving the environment. 

As you can see, farmers are certainly doing their part. Person-
ally, I’m really proud of the progress that agriculture has made, 
and I’m amazed at the speed of adoption and depth of innovation 
that is bred on farms across this country. Our history shows a 
track record of progress that is hard wired into the soul of farmers. 

Like mine, most farms in Iowa are true, multi-generational fam-
ily farms. Iowa producers are active participants in government 
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6 Prepared statement of Mr. Sievers appears in the appendix on page 50. 

and voluntary programs, but burdensome regulation will drive con-
solidation, remove creativity and innovation, and ultimately impede 
sustainability progress. My ask of you is to help us continue to 
make progress in sustainability. 

Help us by advancing technology. Help us by funding research. 
Help us by allowing multi-generational farmers, who are literally 
the best in the world, do their job even better for years to come. 
Thank you. 

Chairman WHITEHOUSE. Thank you very much Mr. Johnson. Mr. 
Sievers. 

STATEMENT OF BRYAN SIEVERS, CHIEF OPERATING OFFICER 
OF SIEVERS FAMILY FARMS, AND DIRECTOR OF GOVERN-
MENT RELATIONS, ROESLEIN ALTERNATIVE ENERGY 6 

Mr. SIEVERS. Good morning Chairman Whitehouse, Ranking 
Member Grassley, and the Senate Budget Committee. Thank you 
for offering me the opportunity to discuss new stewardship prac-
tices that farmers are implementing on their farms and ranches, 
are leading the way, and are changing agricultural landscape. 

My name is Bryan Sievers. My wife Lisa and I operate a diversi-
fied grain and livestock farm in eastern Iowa. We own and operate 
a 2,400 head beef cattle feed lot, and raise corn, soybeans, hay, 
winter wheat, cover crops, and native prairie grasses on approxi-
mately 2,000 acres. 

Along with our partner, Roeslein Alternative Energy, we also 
own and operate an on farm anerobic digester, which processes the 
livestock manure from our cover crops, to produce renewable en-
ergy and sustainable, natural, renewable fertilizers for our farm-
land. 

The relationships we’ve established with Roeslein Alternative 
Energy, and its founder Rudy Roeslein, along with organizations 
such as the American Bio Gas Council. Solutions from the land, the 
Iowa Smart Agriculture Group, Iowa State University, and Penn 
State University’s Grass to Gas Grant Program, and a large num-
ber of conservation and wildlife organizations, veterans’ groups, 
and commodity trade organizations, will help grow the opportuni-
ties to enhance stewardship in our farming and livestock oper-
ations in the very near future. 

This coalition has increased significantly as scientific study of an-
aerobic digestion has demonstrated the benefits from biomass har-
vest and processing of winter hearty cover crops, such as cereal rye, 
along with the biomass feedstocks from our new, or previously es-
tablished native prairie, along with a more traditional feedstocks, 
such as swine, dairy, and beef cattle manure and food waste. 

These recent advances in science, research and technologies, cou-
pled with the new federal incentives, will allow the anaerobic di-
gestion industry to grow significantly in the near future. The 
growth will allow the agriculture sector to provide significant, yet 
practical solutions to enhancing soil health, water and air quality, 
food security, energy security, environmental and ecological serv-
ices, wildlife habitat restoration, and carbon sequestration efforts. 
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If I told you there was a way to increase farm sustainability and 
urban recycling, reduce municipal costs, and produce renewable en-
ergy in many different forms, plus fossil fuel free fertilizers, would 
you say it’s worth supporting? All of this and more is what anaer-
obic digestion technology offers. And we need to do more to em-
brace it. 

Putting it on par with other renewables from a policy standpoint, 
but also recognizing that these anaerobic digestion systems offer 
communities so much more than just renewable energy. Digesters 
are unique in being able to produce an all of the above set of solu-
tions with respect to energy production, while also returning all of 
its organic inputs back to the soil to improve soil health including 
soil carbon, organic matter, fertility, microbial activity, ecological 
services and wildlife habitat. 

Anaerobic digestion is unique with this ability to provide mul-
tiple benefits, including economic security, energy security, food se-
curity and fertilizer security, while also addressing our changing 
climatic conditions. While enhancing the health of our soils, our 
water and our natural resources, a growing bio gas and anaerobic 
digestion industry can also provide vibrant, exciting new ways for 
rural economic growth, development and job creation, using recent 
advances in the technology of anaerobic digestion of organic feed-
stocks. 

There are few policies that can help ensure Americans can ben-
efit from these wide ranging solutions, which stem from a circular 
approach to agricultural production. While approximately 500 farm 
based anaerobic digesters have been built in the U.S. so far, we see 
the opportunity for at least 8,000 more systems to be built. 

The energy and conservation titles of the 2023 Farm Bill, includ-
ing the Rural Energy for America Program (REAP) Program and 
its under-utilized technologies reserve are key to this deployment, 
and need full funding. Cuts to the grants, or loans portion of the 
REAP Program will reduce rural investment in jobs and sustain-
ability. 

Farmers and small businesses around the United States believe 
the REAP Program is a model for public, private, partnering, which 
promotes rural economic development and environmental steward-
ship with common sense flexibility. Finally, we recognize that 
many of the Senate Budget Committee members will also be active 
in Farm Bill deliberations, and we ask you to support and 
incentivize Farm Bill changes that allow the use of CRP acres as 
a feedstock for on farm anaerobic digestion. 

The current policy on CRP acres has not kept pace with innova-
tion. We also ask that winter hardy cover crops, such as cereal rye, 
are recognized by Congress as a cellulosic feedstock under the re-
newable fuel standard, so they can be fully and fairly utilized in 
anaerobic digestion systems, and provide renewable transportation 
fuel. 

Mr. Chairman, our ask of the Senate Budget Committee and 
Congress is simple. Evolve our policies in these ways to keep up 
with the innovations in agriculture, modern stewardship of our 
lands, and renewable energy production, so our industry can de-
liver multiple economic benefits and ecosystem services to Ameri-
cans. 
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Mr. Chairman, Ranking Member Grassley, thank you again for 
the opportunity to provide this testimony, and I look forward to an-
swering any questions you might have. 

Chairman WHITEHOUSE. Well Mr. Sievers, your pitch to members 
of the Ag Committee could not be more timely with Chairman Sta-
benow here in order to take advantage of her being here what I’m 
going to do is swap my time for her time, so I will go back into 
the line and recognize first Chairman Stabenow, then Ranking 
Member Grassley, and on through the list of the rest of the 
attendees, and I’ll plug myself in in Senator Stabenow’s spot. So 
with that, let me turn to the distinguished Chair of the Ag Com-
mittee. 

STATEMENT OF SENATOR STABENOW 

Senator STABENOW. Thank you so much. And thank you, Mr. 
Chairman, and Ranking Member, for doing this really important 
hearing. It’s so great to see all of you, and I get excited listening 
to the innovation and research and the things that we can continue 
to do, and of course Senator Grassley is a senior member of the 
Committee, a very important voice as we are drafting the 2023 
Farm Bill. 

I also want to give a shout out to Iowa farmers, no questions, 
congratulations on leading the way. Michigan farmers are pretty 
good too though, I would just say. We’re working hard as well. But 
from my perspective, and I know for all of you, I mean nobody is 
impacted more by what’s happening on the weather from the cli-
mate crisis than farmers. Nobody else has to get up every morning 
and look at the weather and figure out what’s going on, like all of 
you have to do. 

And it is very concerning to me as we watch this going forward, 
so I appreciate all of your leadership. We know across the globe 
that climate crisis has slowed the growth of agriculture produc-
tivity. And meeting with farmers around the world I certainly have 
those conversations. 

Extreme weather events destroying crops with alarming fre-
quencies. We know the fires, the droughts, the floods in Michigan 
where we grow a lot of specialty crops, a lot of fruit trees. We’ve 
certainly seen climate driven weather that brought the buds on the 
cherry trees out in February, and then a deep freeze in March, and 
wipeout the crop. 

And so we see this over and over again. And in Michigan, frank-
ly, Lake Superior is now one of the five fastest warming lakes in 
the world, which for us is a pretty frightening thing to see as well. 
We know that the crisis has taken a costly toll on farmers, which 
is why I appreciate the Budget Committee doing this hearing. 

Financial blows, personal heartbreak, unpredictable weather de-
stroying their crop, and we have in fact had as our major risk man-
agement tool, federal crop insurance. And so, I know this is widely 
used. There are other important pieces of the Farm Bill, but this 
is widely used. 

And we know, and Mr. Willis, I appreciate your work and all 
your many hats over the years, but the USDA has noted that costs 
are going up, and if we don’t get our arms around this and get, you 
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know, aggressively focusing and supporting your efforts, they’re 
going to continue to go on. 

And frankly it’s not enough just to assist farmers after there’s a 
storm or a drought. We do that. We have put 90 billion dollars in 
the last few years, Mr. Chairman, into disaster assistance, which 
is related to what’s happened around trade with China, or COVID. 

We’re good at putting it in after. We need to be supporting on 
the front end, and that’s why what we did last year was so signifi-
cant in the investments we did with what we have dubbed climate 
smart agriculture, and climate smart forestry, which is what all of 
you are doing. I mean that’s what we’re talking about, doubling 
down so more people can sign up for Environmental Quality Incen-
tives Program (EQIP). 

More people can sign up for Regional Conservation Partnership 
Program (RCPP), or use, you know, CRP and so on. That’s really 
what we’re doing. The other thing that we did, and also we added 
more money to REAP. I was so pleased to hear you talk about that, 
very, very important for growers, and we need to make sure we’re 
keeping that there. 

In the transition to clean renewable energy for our rural electric 
co-ops, which is a very significant piece of what we are doing 
around reducing costs, and reducing pollution. We also passed our 
bipartisan Growing Climate Solutions Act, which our Chairman 
was a significant partner in getting done, which I hope is going to 
make sure that USDA is going to help provide more market incen-
tives, and innovative approaches to deal with carbon sequestration 
and so on. 

All of that to say let me move to a couple of questions. So glad 
to see farmers on the panel, and Mr. Larsen let me ask. You talked 
about the importance of planning for climate resiliency through 
crop diversification. So I wonder if you might talk more about that. 
Do you think it’s important for Congress to explore policy options 
to help farmers wanting to diversify their operations, or do you 
think at this point it’s just a matter of making those choices? 

Mr. LARSEN. Yeah. Thank you. So, there’s a couple ways to look 
at that from my perspective, and one is that crop diversity puts 
vulnerable times for yield production at different times of the year. 
So in the corn belt, and the grain belt we see that July makes the 
corn, August makes the beans. What time of year makes the oats? 
Like my oat crop, which right now is they’re making grain. 

And oats frankly don’t care about a dry August because they’re 
in the grain bin, and they’re getting processed in the food, so that’s 
one way to manage risk from a farmer’s perspective. From a policy 
perspective, we need to look at the ease of transition from a farmer 
who’s looking at growing a crop outside of corn and soybeans, and 
the ease in which they can implement that. 

So in my area we have very good Actual Production History, 
(APH’s) on corn and soybeans. That is our proven yields on corn 
and soybeans. But if we were to step outside of those proven yields 
into a crop we haven’t grown before, such as oats, or something 
else, we don’t have that protection of a good APH. So we need some 
kind of bridge programs to get us into growing something different. 

Or we also need to look at the market side of it too, so that there 
is opportunities, grants, et cetera to go to the market side of what 
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we can grow in the corn belt. Because we grow corn and soybeans 
doesn’t mean that we can’t grow a plethora of other crops. We can. 
If that market existed, and profitability was there, risk mitigation 
from a farmer’s perspective was there, we would do it. 

Senator STABENOW. Thank you. If I might just have just very 
quickly Mr. Willis, and we can follow-up on this. But you talked 
about crop insurance, and making sure that we don’t have policies 
prohibiting the ability of farmers to adapt to climate change. And 
I wondered are there things we need to be doing to make it easier 
to use crop insurance, and at the same time adapt to the conserva-
tion practices that we want to have happening? 

Mr. WILLIS. First of all, let me just say thank you for everything 
you have done, and continue to do for agriculture. You’ve been a 
tremendous Chair, and I appreciate it. You’ve been a champion. 

Senator STABENOW. Thank you. 
Mr. WILLIS. You had a Farm Bill provision on cover crops. I 

think that was a very positive thing, and I think USDA obviously 
doing what they can on cover crops. It’s an ever evolving issue. The 
other panelists have talked about all the innovating things they 
are doing, and so I don’t think there’s a simple answer. I think the 
simple answer is well Congress has oversight, and I would exercise 
that, and make sure that USDA is keeping up with the newest 
practices, so that farmers never have to make a decision between 
crop insurance, and doing something beneficial for the environ-
ment. 

Senator STABENOW. Thank you, Mr. Chairman. I very much ap-
preciate your letting me go first today, and I’m running over to the 
Agriculture Committee now, where we have a hearing going on, so 
thank you. 

Chairman WHITEHOUSE. Very happy to do it. Now I turn to my 
Ranking Member, and a distinguished Senior. Have you chaired 
the Agriculture Committee also? 

Senator GRASSLEY. No. It’s my third committee, and I’m way 
down on seniority. Yes, that’s right. Yeah. 

Chairman WHITEHOUSE. So from Ag to Ag you’re doing very well 
here Mr. Sievers. Ranking Member Grassley. 

Senator GRASSLEY. Anyway, I think you answered my first ques-
tion because it’s going to be how long your family has been farm-
ing. You said fifth generation. You went into the innovative prac-
tices that you’ve done. I think you’ve touched on this a little bit, 
but I’d like to have you emphasize for the Committee how precision 
agriculture increased your crop yields, and at the same time pro-
tected the environment. 

Mr. JOHNSON. Yeah. Thank you Senator. Yeah. So I am a fifth 
generation farmer. Actually my great, great grandfather estab-
lished our farm in 1893, so and he came from a farm in Germany, 
so our family history in agriculture goes back multi, multi genera-
tions. 

So, as far as adopting precision agriculture on our farm, it’s be-
come a necessity, you know, when it comes to management of agri-
culture. So as many of the panelists have described already, the 
risks are great, and growing, so the ability to make progress to me 
starts with measurement and management. 
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So, if I can’t measure it, I can’t make progress. So the ability to 
adopt precision agriculture, you know, we’ve walked through the 
steps as technology has come through the generations. When I was 
a little kid technology meant how much tillage could you do? And 
I remember being in a tractor with a plow, and to be a good farmer 
you had to turn your fields black, because that’s the technology 
that we had. 

Fast forward, my family adopted conservation tillage, and now as 
I started farming we’ve adopted strip tillage, and no tillage, and so 
the progress comes with technology advancements, and that also 
includes the ability for the seed in genetics to be able to handle 
that, and the ability to manage machinery properly, and find those 
efficiencies. 

And so to measure what’s happening in the field, understand 
where the parts of the field can actually do better than they’re 
doing today, and other parts of the field that, you know, we don’t 
need to spend so much money or time, or inputs on because the po-
tential just isn’t there. It allows me to focus dollars, and that al-
lows me to then manage my risk in a way to manage these inputs. 

Agriculture has so many aspects about it that are not in our con-
trol, and when you do find those things the best managers take 
those opportunities and manage those as best you can, and for me 
precision agriculture has allowed me to increase my yields, while 
reducing my inputs, so my efficiency numbers have actually been 
growing. 

There is a measurement that some farmers use that’s the nitro-
gen use efficiency number. The old rule of thumb used to be it 
takes 1.2 pounds of nitrogen to produce a bushel of corn. Through 
precision agriculture I have found parts of my field where I have 
been able to reduce that number down to a half of a pound of nitro-
gen per bushel. 

It’s not everywhere in the field, so when I find those areas I can 
manage that properly, and so that’s where precision agriculture for 
me plays a huge impact into risk mitigation, and my ability to do 
my job even better next year. 

Senator GRASSLEY. Mr. Sievers, let’s talk about anaerobic digest-
ers. What are the ecological benefits provided by them, and how do 
you anticipate bio gas being used in the future as part of the what 
you call all of the above energy strategy. 

Mr. SIEVERS. Thank you, Senator. I’ll give you the short answer 
when it comes to ecological services first. Really that’s the benefits 
that humans derive from nature or natural resources, and you 
know, more specifically the goods and services that are provided by 
those natural resources or nature from those ecosystems. 

And so, I can give you an example, and this is where the real 
aha moment came for me when I implemented anaerobic digestion 
was that as we evaluate the grid soil sampling that we’ve con-
ducted on our farm for many years. We obviously noticed that our 
soil organic matter levels had bottomed out if you will, in that 
three and a half to four percent range back around 2010 and ’11. 

When we started using the material that comes out of our digest-
ers, which is what we referred to as digestate, and we use that as 
our soil amendment to help improve our fertility to meet the needs 
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of our corn, soybean crops, we noticed within five years our organic 
matter contents were starting to go back up. 

You know, that reverses a 150 year trend, and that was rather 
significant. When you could take organic matter contents at 3 and 
a half to 4 percent and increase those to the low 5 percent range, 
in just 5 to 7 years after implementing that practice. That was sig-
nificant. Those are benefits that are going to be paid forward for 
many, many generations. That’s an ecological service, and a benefit 
we have provided to the public. 

How do you measure and monetize that? That’s the challenge. 
That’s where we think carbon credits come into play. So that’s one 
area where I’ve, you know, been able to identify and recognize the 
benefits from using the fertilizers that we produce right on our own 
farm. We’ve eliminated essentially synthetic fertilization for our 
crops on almost 2,000 acres, and not just our 2,000 acres, but actu-
ally another 1,500 acres in our neighbor’s farms and fields around 
our facility as well. 

In the future I think there’s several pathways. One is to be able 
to use bio gas as a renewable—as you scrub that and clean it up, 
and produce renewable natural gas it becomes an alternative to po-
tentially bio diesel, or renewable diesel. There are certainly cost ad-
vantages to renewable natural gas as compared to diesel fuel. We 
see costs that are in the range of 40 to 50 percent less on a per 
unit MMBtu unit, so there’s certainly some real economic benefits 
to using the renewable natural gas. 

But we also understand that there’s challenges to using renew-
able natural gas, however, being able to use our existing pipeline 
system for that renewable natural gas is a tremendous benefit that 
can be provided. We have an extensive well-connected natural gas 
pipeline system in this country. Let’s use it through the utilization 
of renewable natural gas. 

But even more importantly, we can also see bio gas used as what 
we can an intermediate, or bio intermediate in the production of 
bio diesel, or renewable diesel, or even ethanol. So and for Iowa, 
for example, where we have the 43 ethanol plants, and about 10 
different bio diesel plants, that input of bio gas can help drive 
down the carbon intensity of those renewable fuels as well, so it’s 
very flexible in the benefits that can be derived, it can be used as 
an input on the supply side in the production of other renewable 
liquid transportation fuels. 

It can also be used directly as a liquid renewable transportation 
fuel, but then finally another option is to use it as electricity as a 
way to fuel electricity for electric vehicles. That certainly is con-
troversial right now. We had hoped that there would be an electric 
renewable identification numbers (eRINs) proposal coming from the 
EPA under the set rule. It does not look like that’s going to be 
forthcoming in the June 14 Renewable Fuel Standard (RFS) an-
nouncement, but we do anticipate that there would be continued 
work. 

And we think that the electricity provides options to bio gas pro-
ducers who are isolated. They are maybe have stranded assets 
where they can’t access a pipeline with their bio gas renewable nat-
ural gas. And when you look at the number of digesters that are 
currently on farms right now, close to 500 that I mentioned earlier, 
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the vast majority of those are still producing electricity with their 
bio gas. 

And so, being able to utilize that electricity for that particular 
purpose would save significant investment for those farmers by 
being able to produce electricity from the bio gas. So that’s still an 
option that I think we need to keep in mind, and we hope that the 
EPA can move forward with a very fair and equitable approach to 
integrating eRINs and bio gas from on farm and/or digesters. 

But right now, the pathway for bio gas is certainly through re-
newable natural gas, and/or used as a bio intermediate in the pro-
duction of other renewable transportation fuels. 

Senator GRASSLEY. Thank you, Mr. Chairman. 
Chairman WHITEHOUSE. You are most welcome Senator Grass-

ley. Next is Senator Luján. 

STATEMENT OF SENATOR LUJÁN 

Senator LUJÁN. Thank you Mr. Chairman, and to our Ranking 
Member for this hearing, and I want to thank everyone for making 
time and coming out today as well. Now crop insurance is an im-
portant risk management tool that farmers and ranchers across 
this nation rely on to ensure their livelihoods, and not put at risk 
when adverse weather impacts that year’s crops. 

I am excited to be working with several other members of this 
Committee on strengthening these programs for the Farm Bill. 
Now today however, I want to focus on how climate change impacts 
our farming and ranching communities, and the resulting cost chal-
lenges. I have argued that many federal programs were not drafted 
with dry states like New Mexico in mind, but that is a conversation 
for a different day, and for a different Committee. 

Producers in New Mexico are already seeing firsthand how their 
coverage is being impacted by long-term drought through policies 
such as the One in Four Rule, which removed a producer’s coverage 
when they were experiencing prolonged periods of drought. 

As you all know the One in Four Rule is written for I think one 
state in particular, down in the southeastern part of our beautiful 
country. It’s a little wetter down there than it is for where I come 
from. I’m grateful that the rule has since been temporarily waived 
for some western states, but farmers and ranchers will face similar 
challenges in the future as extreme droughts only grow as a prob-
lem. 

Now, Mr. Willis, yes or no, as climate change patterns persist 
will the current risk management tools, such as the Federal Crop 
Insurance Program remain an important safety net for the farmers 
and ranchers? 

Mr. WILLIS. Yes. 
Senator LUJÁN. My follow-up there comes from a perspective of 

farmer to farmer issue. As climate change patterns persist our 
farmers and ranchers must be provided with the support and tools 
they need to combat climate change, while ensuring the health of 
their operations. 

Just as important though, as information sharing and promotion, 
especially as new techniques and resources are made available. 
Now Mr. Larsen, I appreciate in your testimony that you men-
tioned the importance of farmer to farmer learning, and how that 
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has helped the farmers and ranchers in your community adopt soil 
health practices. 

Mr. Larsen, how can farmer to farmer education help farmers 
not only improve the climate resiliency of their own operations, but 
in turn lower USDA program costs? 

Mr. LARSEN. Thanks. You know the Byron Area Farmers Group 
started meeting at the local restaurant, just a few handfuls of us. 
And we started sharing our experiences in good and bad, right? 
And you know, 2013 was our first experiences in our region with 
cover crops. 

We didn’t know if they would plug our tile lines. You know, the 
rumors were just as strong as the benefits, right? So, about 2015– 
2016 the small handful started to grow to 28 to 50 of us meeting 
now, this year. In fact, we just met on Monday as well, Monday 
afternoon. 

And that information sharing is so important. Now, I work for 
the Conservation District for the local government, and farmers 
have some apprehension when a government employee of any size, 
of any levels says I’m from the government and I’m here to help, 
right? We kind of clam up a little bit. So, farmer to farmer is im-
portant because many of us grew up together, we farmed together 
our whole life. 

And we can share openly what we’re doing. And especially when 
there’s a purpose of meeting, and that’s to share our conservation 
stories, our no till, our alternative crops, our cover crops experi-
ences because it takes the edge off of that fence row pressure, that 
is one farmer looking over the fence at the other farmer, and won-
dering what they’re up to. 

So we can share with, you know, our guard down so to speak. 
And it does lower the cost from a federal perspective because the 
more we’re doing on the ground level, the grass roots level, the 
more that that can foster. Because we’re talking about, you know, 
change. You know, we would like change at a great scale, right? 

But grass roots change is where a lot of change starts. And it 
could start at a restaurant in Byron, in southeast Minnesota in 
that information sharing. Now it does take knowledgeable staff 
from whether it be USDA or local government, or other agencies 
to help us study, so that we know which practices are most bene-
ficial for the environment, beneficial for us as producers. 

And there is companionship with technology. The two don’t iso-
late one another. The two can work together, but in some cases 
technology isn’t enough to reach the goals that we want, and in 
some cases soil health alone isn’t enough to reach the goals we 
want, so it is a combination of all these factors, including the small 
groups of farmers and fostering those groups, and adding energy to 
them. 

Senator LUJÁN. I appreciate that. And Mr. Chairman, I just 
wanted to share one observation from home. As you know, home 
for me is in New Mexico, western state. It’s a little dry down there 
on a good day. And the drought has been hitting us horribly over 
the last few years. 

But what we’ve also seen as a result of climate, Mr. Chairman, 
is the forests are drier longer. It’s not just that they’re dry up on 
the surface, but all of that spongy, really good stuff that falls from 
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the trees and whatnot, it’s usually wet, and the fire rolls on top of 
it if a fire hits. 

This year what we saw is it was so dry the fire duck underneath 
the ground, not through a tree root, would just duck under that 
canopy and shoot. You didn’t know where it was going to pop back 
up as well. So while drought is a major concern to us as well. 

The other side of this is once you have an episode like that, or 
it’s so dry that all the good stuff dries up, and is not holding the 
dirt back anymore, what a normal rainfall can be turns into a hun-
dred or 500 year episode, and that mountain shed, that water shed, 
instead of it holding back that water it’s like a ice rink. Once that 
water hits it, it goes. And it’s just devastating. 

And right now we’re seeing farmers, producers all over New Mex-
ico that are impacted by what I just described, being devastated 
when we’re blessed with rain. And it’s just it’s terrifying to see, so 
I really want to thank you for this hearing as well, and I want to 
thank the witnesses for coming in. This is a very serious issue, and 
one that matters to New Mexico, western states, but all of America 
and around the world. Thank you Chairman, thank you to our 
Ranking Member. 

Chairman WHITEHOUSE. Well thank you, Senator Luján. I don’t 
think you could have teed up a better segue for your colleague from 
California than you just did, so with that let me turn to Senator 
Padilla. 

STATEMENT OF SENATOR PADILLA 

Senator PADILLA. I think that might even have been intentional. 
This 10 X, 20 X, however you want to scale up, but that’s precisely 
an issue starting with when forest fires act like brush fires. You 
can just imagine the devastation. But thank you all for partici-
pating in today’s hearing. 

As members of this Committee we need to obviously consider the 
economic impacts of extreme weather events holistically, including 
the many indirect costs to the agricultural industry. And I want to 
lead by referencing farm workers, who often bear the brunt of indi-
rect costs associated with extreme weather events, which includes, 
but is not limited to severe storms, floods, droughts, wildfire, and 
extreme heat. 

You know, we saw this in California when recent flooding dev-
astated large swaths of strawberry fields in the towns of Pajaro 
and Watsonville. It was farm workers who waded through flooded 
fields, or were forced to go without pay, are still being forced to go 
without pay because of lost crops. 

Mr. Willis, how often and to what extent do you believe federal 
agencies and programs factor in the incorrect costs of climate 
change in the agricultural industry such as loss of livelihoods, ex-
posure to various health threats, and lost productivity? 

Mr. WILLIS. I want to make sure that I understand the question, 
so I don’t answer it incorrectly. How often does a crop insurance 
program take those things into account? Is that the question, sir? 

Senator PADILLA. Yeah. That’s just that specific program, but 
programs in general, departments and agencies in general. 

Mr. WILLIS. I think every program is a little bit different. The 
crop insurance is very focused on the value of the crop and trying 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00023 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S



20 

to compensate for that, but other crops of the Department of Agri-
culture I think have a broader purpose to them, to be very blunt 
on that, but the crop insurance really doesn’t take those into ac-
count. 

What it does do though, I think is provide a lot of confidence for 
those growers who, you know, if you don’t have crop insurance, 
you’re going to make some decisions, letting people go off, et cetera, 
but you might take a much harsher reaction than crop insurance. 
So I think it provides somewhat of a buffer financially for pro-
ducers, and benefits the other industries involved, and the other 
people involved. 

Senator PADILLA. In the example I gave is when the floods right, 
that leads to lost crops, so therefore less of a need for the workforce 
to harvest. And what happens is the results are those individuals 
and those families that go without wages, but the community in 
general, goes with a declining tax base because of weather, same 
on the drought side of the equation. 

So any thoughts or suggestions on how to improve these federal 
programs to be more effective reaching out to workers and their 
greater community that relies on seasonal, or even permanent agri-
cultural jobs? 

Mr. WILLIS. The best answer I can give you is probably USDA, 
and they have individuals, probably need to continue to do out-
reach for those sectors. That’s a little out of my area of expertise, 
and that’s about all I would dare say sir. 

Senator PADILLA. Well I appreciate the honesty. But sadly I 
think it’s a little out of the expertise, or the attention of a lot of 
federal employees because of the programs, the agency that they 
work in. A follow-up question on a more specific topic. California 
proudly produces 80 percent of wine in the United States, and sin-
gle handedly is the fourth largest producer globally. 

But the vineyards, winery operations, and the jobs in the commu-
nities that they support are now routinely facing the threats of 
wildfires, and trying to deal with the impacts of wildfire smoke, 
which creates an ashy taste known as smoke taint, when absorbed 
into the grape. 

For growers in the northeastern part of the country, they’re look-
ing up at the skies right now, and looking at the smoke coming in 
from Canada. The impact of smoke isn’t always predictable. It de-
pends on how long the smoke lingers. The variety of the grape, and 
a number of smoke events, which is why Congress provided the De-
partment of Agriculture four and a half billion dollars to research 
the impact of smoke exposure on grapes and wines. 

So Mr. Willis, for an industry that generates more than 170 bil-
lion dollars in annual economic activity, and by one estimate suf-
fered 3.7 billion dollars in losses in 2020 alone, do you believe Con-
gress can do more to assist researchers to help protect this vital in-
dustry? 

Mr. WILLIS. I’m going to talk about crop insurance because one 
of the advantages of crop insurance is you do not have to wait 
every five years for a Farm Bill. USDA has the authority to adjust 
those programs to take into account new problems that are, you 
know, coming about, and they have a shorter timeline. 
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And so, I do think there are things they can do to address those 
types of situations, and I think crop insurance is a good tool be-
cause they can take the data, they can take the research, they 
don’t have to wait for a Farm Bill, they can adjust the policy so 
that it provides—and so it’s more responsive. 

Senator PADILLA. Thank you, and then I know my time is up, 
Mr. Chairman. I just have one follow-up item. I know the general 
topic of crop insurance has come up, including with Senator Stabe-
now, who Chairs the Agricultural Committee, but can you comment 
specifically on how it works for specialty crops which are different 
than non-specialty crops obviously? 

Mr. WILLIS. Certainly. Crop insurance started strong in the Mid-
west over time. There has been a significant effort there. There 
was when I was there, and I know there still is, to try to make crop 
insurance continually work better for specialty crops, fruits and 
vegetables. 

I think somebody in your shoes continually to encourage USDA 
to talk to those groups, to do those listening sessions in areas. 
There is improvement that needs to be made, but I can tell you 
from the seat I used to have it is challenging to know exactly what 
to do because the risks they suffer are not the same risks that the 
Midwest suffers. 

Senator PADILLA. And they’re called specialty crops. Thank you 
Mr. Chair. 

Chairman WHITEHOUSE. Senator Kaine. 

STATEMENT OF SENATOR KAINE 

Senator KAINE. Thank you Mr. Chairman. Thank you for calling 
this hearing, and to the witnesses for coming. I’m frustrated be-
cause I’m not on the Ag Committee. I wish I was. Ag and Forestry 
is the number one industry segment in Virginia. Most people would 
think it was high-tech or ship building, and those are big indus-
tries, but ag and forestry is still number one. 

Our state suffers, the primary climate challenges we suffer in 
Virginia are sea level rise in the eastern portion of Virginia. And 
then extreme rain events that aren’t changing the amount of rain 
we get annually, it’s just coming in much more violent episodes, 
rather than kind of smoothed out over the course of the year. 

But I actually want to take advantage of you for a different rea-
son because you’re all experts in farming. If I talked to my Farm 
Bureau and farmers around Virginia. The number one issue that 
they bring up these days is immigration reform. They bring up boy 
it’s really hard to hire the people that we need. So let me just start 
there. How important is a workforce from other parts of the world, 
other countries, the United States, to having a successful American 
agriculture economy? 

Mr. SIEVERS. If I might? 
Senator KAINE. Yeah. 
Mr. SIEVERS. Senator, thank you. Certainly there are industries 

within agriculture that are very dependent, certainly the dairy, 
swine industry have become very dependent on immigrant labor. 
But on the other hand I think it varies, certainly by region, and 
operation. When I look at our own operation I actually take a lot 
of pride in the fact that the six full-time employees that we have 
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on our farm all grew up in the area, and probably wouldn’t be 
farming themselves if it weren’t for a job opportunity that we pro-
vided on our farm for them. 

So I think that that sentiment, or approach to job creation is 
very important. We need to make sure we’re providing jobs for the 
people in our communities, whether they be immigrants, or people 
that might have been born and raised on that farm, and may have 
gone elsewhere, if not for that job opportunity. 

So the immigrant labor is very important, but we need to make 
sure that those job opportunities exist. 

Senator KAINE. That, and Mr. Johnson, I see you’re the President 
of the Iowa Farm Bureau, and I know the national federation of 
farm bureaus, the U.S. Federation has a strong position in favor 
of significant reforms to the H2A program, maybe even doing some-
thing different because it’s gotten so cumbersome for farmers. 

In addition to that, some additional focus on work visas. And I 
think the National Federation has taken the position that if we 
just enforce, like using E-Verify, or things like that, without doing 
significant revisions to work visas in the H2A program, we could 
have a significant negative impact on agriculture. Is that similar 
to the experience that you would have in Iowa? 

Mr. JOHNSON. So the experience in Iowa, first of all you’re correct 
in your comments. The experience in Iowa for farmers, for most ag 
producers in Iowa, immigrant labor is important at an arm’s 
length. They’re employed at the processor level, some of those 
things. 

Senator KAINE. Right. Which is a sizeable industry in Iowa? 
Mr. JOHNSON. Absolutely. Absolutely, not diminishing it, but as 

far as farmers employing immigrant labor directly within Iowa, the 
business structures that we have don’t require that at the proc-
essor level. Now I have had many conversations in the American 
level, the American Farm Bureau level as well. I actually went 
down to Arizona, and saw some of the lettuce fields, and some of 
those things, and to see that migrant labor come across and watch 
them come to the fields, understand what they’re doing. 

And then the Port of Yuma actually, I think there’s 15,000 immi-
grants that come and go every day through that one single port. 
So immigrant labor is very important to those folks, clearly. But 
you know, the dairy industry, and Mr. Sievers is correct. It’s re-
gional, and it’s industry, so I think it’s a wide, broad topic. 

If you talk about labor to any fraction of any company anywhere, 
labor is a concern right now, and that includes labor from immi-
grant work force. 

Senator KAINE. I agree with you. There’s no one thing that’s 
going to fix these labor challenges. You know, America’s birth rate 
is not going to dramatically change, and if it did we wouldn’t see 
anything for 20 years, so I think immigration is a piece of it. There 
are others as well. Mr. Larsen, how about from your perspective in 
Minnesota? 

Mr. LARSEN. Well it’s a little outside of my wheelhouse. I do not 
hire anyone to help me get my work done. I’m kind of a one man 
show. 

Senator KAINE. You’re kind of like our John Tester colleague 
here right. 
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Mr. LARSEN. Yeah. Jack of all trades and master of none. But I 
can say from my region, and my perspective that farmers do rely, 
it’s particularly the dairy industry relies on some help from outside 
the borders of the U.S. And it actually has gotten much harder for 
the co-ops who supply us our inputs to hire help, and to have good 
applicators, to have good people on their team. 

So they have actually accessed outside of U.S. borders now too 
for help. And I do think that it will remain an important topic to 
continue to help us, particularly my dairy farmer friends, to keep 
help, you know, in their parlors and in their barns. 

Senator KAINE. Mr. Chair, could I ask if Professor Willis could 
answer the question too, just from your perspective as a professor 
of agricultural economics, how important is the immigrant labor 
force as part of having a healthy agricultural economy in this coun-
try? 

Mr. WILLIS. Obviously, it’s huge. I can tell you I grew up on a 
sheep ranch. We had an individual from Peru herd the sheep. It 
was in a sheep camp up in the mountains all the time. And since 
my dad passed away I don’t have a sheep ranch anymore, but it’s 
a huge burden for the sheep producers who I talk to day to day. 
I think, you know, at the risk of putting some out of business quite 
frankly because of the challenges they face on that. 

Senator KAINE. Well it’s my hope that we as a Congress will lis-
ten to our employers, who are all telling us they’re having a hard 
time hiring, and we’ll find a way to do some things in immigration 
reform, particularly focused on work visas, work related immigra-
tion that will enable an American economy to really rocket ahead. 

We just have an Infrastructure Bill, who’s going to build it? 
We’ve just done a Manufacturing Bill. Who’s going to make it? Im-
migration isn’t the only solution—I think it’s part of it. I appreciate 
you all coming here today, and thanks for your answers. I yield 
back, Mr. Chair. 

Chairman WHITEHOUSE. Thanks, Senator Kaine. For my ques-
tion let me turn first to Mr. Willis, as to whether climate smart ag-
riculture is starting to show an effect in crop insurance claims? 

Mr. WILLIS. Specifically things just as cover crops, sir? Yeah. I 
mean there was a study put out recently, I think that looked at 
some potential benefits to cover crops as it related to prevent plant. 
I think we’re kind of at the early stages of data that could, you 
know, of really great data. 

I know USDA has the pandemic cover crop program, and they 
would have the ability to align, yield data with those who utilize 
that as well. And so, I think we’re at the beginning of some inter-
esting things. I don’t know that I dare say much more than that 
as far as you know, the benefits yet, but listening to the panelists 
it’s very impressive to hear what they are doing, and the impacts 
it’s having on their operations. 

Chairman WHITEHOUSE. And again, on crop insurance we’re see-
ing in the news State Farm and Allstate abandoning California. 
We’re hearing about Florida coverage difficulties, and frankly de-
faults as insurance companies go bankrupt. What are the lessons 
for the Federal Crop Insurance Program that we should extract 
from that current news? 
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Mr. WILLIS. I think the lesson is they need to stay on top of 
things. First of all, I have a tremendous amount of respect for 
those who oversee the crop insurance program. They’ve done a 
great job. I think their job is going to become more challenging in 
the future. You can see the last few years, it has become more chal-
lenging, even from the time that I left there. They’re going to have 
to be ahead of the curve, have new programs that address new sit-
uations. 

They recently introduced a program a few years back for hurri-
cane wind loss. Things like that are examples of where they need 
to be ahead of—to the extent they can, ahead of things so that we 
don’t have major disasters that are not covered. 

Chairman WHITEHOUSE. Yeah. And their colleagues in the flood 
insurance programs are going to have the same problems to see 
that we see very much in Rhode Island as a coastal state. Mr. Lar-
son, most of the harvesting in Rhode Island is done from the sea, 
and when I go out with fisherman, trawlers, I hear things like this 
is not my grandfather’s ocean anymore, or things are getting weird 
out there Sheldon. 

And you say in your testimony things aren’t the way they used 
to be. Would you elaborate a little bit on what you mean by that? 

Mr. WILLIS. I think that there is widespread agreement in my re-
gion that we can just we can say that with some level of comfort. 
And it may be talking to our parents or their parent’s generation 
if they’re still alive, and so I just never recall anything like this be-
fore. That’s pretty simple right? We can understand that. We can 
relate to that because those are our family members and our com-
munity members. 

Chairman WHITEHOUSE. Yeah. This was a guy who started out 
working on his grandfather’s boat, so same experience of passed on 
knowledge. 

Mr. WILLIS. Yeah. But then there’s also, you know, the data. I 
am a data person. And, you know, we look at that as well, and that 
shows a pretty strong trend to that same phrase. And in December 
of last year, December 16th, we had our winter derecho. We had 
never recorded a tornado in the state of Minnesota prior to that in 
December, and we had over 20. 

And as my son and I were hunkered down in the house, and as 
it shook with 70 mile an hour winds that evening, and such wide-
spread damage across the region to buildings, to CHS, our local co- 
op, it really resounded. Like no one had experienced that. No one 
had experienced the warm temperatures earlier that day that were 
similar to what we feel here today in D.C., and we were experi-
encing that in our winter in Minnesota. 

So I guess that’s what I mean by that widespread agreement, 
that these are our experiences that are occurring, and what we 
need to manage and farm around, and that’s what I mean. Thank 
you. 

Senator WHITEHOUSE. Yeah. Mr. Johnson, you mentioned the 
danger of ill-fitting regulations squelching innovation and progress. 
Is it your view that well-crafted incentives can be a powerful and 
positive influence? 

Mr. JOHNSON. I think progress is always made better with car-
rots instead of sticks. Now voluntary incentive based programs 
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have made a lot of positive progress in agriculture, in the entire 
history of the industry as this country has been known. And as I’ve 
said before, you know when I was a kid, and Mr. Grassley was a 
young, Farm Bureau member back then, you know our family was 
plowing our fields. 

And the progression of practices through the years, and through 
the generations were something that was inherently built, bred, 
and innovative on farms across the entire country. Just it’s natural 
to a farmer to want to make progress, to want to do better, to want 
to be more efficient. 

And if you remove that incentive through burdensome regula-
tions, my focus changes to meeting a regulation instead of meeting 
innovation, instead of finding new opportunities that maybe nobody 
has even thought of yet, so how can you regulate something that’s 
a brand new idea. 

So that’s where my comments are based on. 
Chairman WHITEHOUSE. Yeah. That makes a lot of sense. 
Mr. JOHNSON. To not stifle new ideas and future progress. 
Chairman WHITEHOUSE. I’m going to recognize Senator Braun in 

a second, but while he gets squared away let me ask Mr. Sievers. 
You’ve been a member of the partnership for climate smart com-
modities. That has been a success I gather? 

Mr. SIEVERS. Well we’re still actually going through due diligence 
with USDA. 

Chairman WHITEHOUSE. Okay. 
Mr. SIEVERS. So we’d like to speed that process up, but we under-

stand there’s a lot of scrutiny that’s going to be placed on that pro-
gram as it evolves and develops. Roeslein Alternative Energy, our 
partner, was awarded an 80 million dollar climate smart commod-
ities grant last fall, and we think we’re getting very close. We just 
actually had a call with folks at USGA and RCS here about a week 
ago, and they provided a timeline, so we hope that within 30 days 
we’ll have a grant agreement in front of us that we can review, and 
then sign, and then get moving forward. 

But yeah, we’re really looking forward to that because of the eco-
logical services that we think it can provide, we’re going to start 
to integrate and provide incentives for producers to adopt practices 
such as seeding cover crops on their farmland, and then potentially 
being able to use that feedstock as well as that from native prairie 
as a feedstock for anaerobic digestion, so. 

Chairman WHITEHOUSE. Okay. Well there’s going to be a period 
after the hearing closes when if you want to add something in writ-
ing, you’re welcome to. So if you would like to expand on your rec-
ommendations for that program please don’t hesitate to do so. If 
you’re satisfied with your comments here today that’s fine also, and 
now Senator Tester has been mentioned as perhaps the leading 
farmer in the Senate, and now I’m turning to I think the leading 
forester in the Senate, Senator Braun. 

STATEMENT OF SENATOR BRAUN 

Senator BRAUN. Thank you Mr. Chairman. That’s how I got 
started as a tree farmer back in the late 80’s, and fell in love with 
that, and then inevitably got involved in row crops, and had the 
blessing of starting with a few acres where I wanted to build a 
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home someday, and then found out it had a timber resource on it, 
and as soon as I bought it, it was land locked. 

I got access to it, and the loggers called me, wanted to help me 
out with my trees. So, I took the Perdue short course and learned 
a lot about silviculture in a short period of time. This is an excel-
lent topic, cultivating stewardship. I’ve been doing it my entire life. 
You actually, I think have more opportunity on the farm, but 
there’s a lot in the forest as well. 

I want to ask the two farmers here. I’ve been involved in Wet-
lands Reserve Program (WRP), CRP, EQIP, all that stuff over the 
years. I haven’t done much recently because I started just incor-
porating that naturally into the practice of managing the woods or 
farm ground. I notice often, especially now, that farming has gotten 
a lot more corporate. 

I remember the days when you could put with direct inputs a 
corn crop out for $140.00, soybeans for 70.00. Board of Trade has 
been nice to farmers, but look at input costs. Look at how much 
more complicated it is. And when you’re trying to weave land man-
agement and stewardship into it, I think it’s gotten kind of com-
plicated. 

What I’d like to hear from Mr. Larsen and Mr. Sievers would be 
farmers by nature are conservationists, and we went through some 
periods where I don’t think it was paid attention to, decades ago. 
I don’t know of any farmer that doesn’t want to keep his dirt on 
his ground. Then, on the other hand, you have something like 
waters of the U.S. It’s been ping-ponging back and forth. 

And right after I got in the Senate I had a dust up with a local 
conservation officer chasing somebody down on their back farm, 
and maintaining a ditch that hardly ever has any water in it. 
That’s kind of a metaphor for sometimes the good the government 
can do, and then when it becomes overbearing. 

If you would each, weigh in on how that tug of war has been an 
issue on your own farm. I’ll start with Mr. Sievers, and then I’d 
like to hear from Mr. Larson as well. 

Mr. SIEVERS. Thank you, Senator. Thank you for all you’ve done 
for forestry, and for advocating for forestry as a critical natural re-
source for the United States. Our family has implemented, I think 
just about every conservation program through the USDA that I 
can think of. 

We’ve implemented field borders and buffer strips, and grass wa-
terways, and terraces. We’ve implemented no till and site specific 
farming practices as Mr. Johnson has talked about. More recently 
obviously, when we built our anaerobic digester, and commissioned 
that in 2013, we received a $500,000.00 REAP Grant for that 
project to be built and constructed. 

We received a $300,000.00 EQIP Grant for that for some of the 
storage of either the manure before it goes into the digester, or for 
the digestate once it comes back out. So I’ve been a huge advocate 
of those kinds of conservation programs, and would continue to do 
so as well going forward. 

I’m probably not going to weigh in on waters of the United States 
as much because it’s really not an issue that’s addressed to us, but 
I think that protecting our water quality is extremely important, 
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but I also think property rights is a valuable and noble cause to 
embrace as well. 

And so, doing things on our farm that improve water quality by 
capturing any excess nitrate nitrogen for example, by utilizing 
cover crops, by making sure—by filter strips are another way to 
capture any excess nitrates that night run off that field in the 
event of an untimely rain. 

Senator BRAUN. Let me ask you this. Do you think farmers 
would do as much of that without the help from the federal govern-
ment on that particular stuff? Would it be in your own best interest 
to do it? It sounds like you haven’t been impacted much by the reg-
ulations that have come along with it in other areas. There are 
stipulations in terms of how that works, but do you think farmers 
would employ those practices otherwise? 

Mr. SIEVERS. Yeah. I think farmers would be willing to employ 
those practices because of what you just described, the reverence 
that we have for our soil. 

Senator BRAUN. Yes. 
Mr. SIEVERS. And keeping that soil in place. The problem is how 

do you monetize or quantify the loss of that soil to the public, and 
to that farmer, and that’s where the incentives really help because 
they can help monetize the value of that soil, staying on your farm 
rather than going into a creek or river or stream. 

Senator BRAUN. Thank you. Mr. Larsen. 
Mr. LARSEN. On our own farm, and you know it’s something that 

the Byron Area farmers we talk about is like being ahead of the 
curve, so to speak, on conservation. So all these programs that, you 
know, you’ve discussed we enroll in many of them. I appreciate 
that you bring up forestry. I really take that to heart. I try to plant 
1,000 trees a year in marginal productive areas. 

I do have a sawmill. I know how to fell trees. So that’s one side. 
The forestry definitely cannot be forgotten, and I appreciate that. 
And there’s programs to support that as well. In regards to your 
specific point about the tug of war, and I kind of walk the line be-
cause I work for a conservation district, right? 

So, but I’m also a farmer. I own a tiling machine, you know, I 
install my own drain tile and of course wetland laws that come into 
play with that. But I experienced those wetland laws from the 
other side, at the conservation district too. I witnessed these water 
protection laws from the other side. 

So, from a farmer, you know, I think we really need to look at 
that from the perspective of being ahead of the game, but it is hard 
to be ahead of the game when we see that we need to learn how 
to be ahead of the game. So that’s where the programs really come 
in to help us. And in Olmstead County, where is the county where 
I farm and then work, I think the county is ahead of the game be-
cause they took 3 million dollars of American Rescue Plan Act 
(ARPA) funding, and dedicated it towards local soil health funding. 

And because I work at the conservation office we wrote that pro-
gram, but the most important goal of that program was the effi-
cient delivery, so that a farmer could do everything he needed to 
do to get that funding right here on his phone, and it could be out 
on the tractor, he could take the pictures he needed to get his pay-
ment from it, and upload them, and start the payment process. 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00031 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S



28 

So that an efficient delivery is really important. So I do see, you 
know, the ying and the yang, or the balance of things just because 
of my perspective of working both sides. 

Senator BRAUN. Thank you. Keep up your good stewardship, and 
I found that I’ve actually had a better return on managing my for-
est ground than my farm ground, once you get used to the nuances 
of it. A lot of farmers don’t pay attention to that component of it. 
Thank you. 

Chairman WHITEHOUSE. Senator Merkley. Thank you Senator 
Braun. 

STATEMENT OF SENATOR MERKLEY 

Senator MERKLEY. Thank you, Mr. Chairman, and thank you all 
for bringing your expertise to bear. I go and do a town hall, and 
I’ll put my 36 counties each year, and beforehand meet with the 
local elected officials of that country, and the city officials. And just 
before COVID I was very surprised in the very southeast corner of 
my state, in an area that’s extremely rural, and extremely allergic 
to any form of government involvement. It was requested that I get 
them help with monitoring wells. 

And I nearly fell out of my seat because this is a place where it 
would be like the last thing anyone would ever ask for is govern-
ment oversight. And so, I said I’m kind of stunned at the question. 
Give me more background, and they said well listen, we’ve always 
been against any form of government oversight, but we lost three 
feet on our groundwater last year on top of many, many dozens of 
feet losses over previous years, and we’re all going to be out of 
business soon if we don’t monitor our groundwater use. 

And we need help figuring that out. 
It’s both the drought in many parts of Oregon that has been per-

sistent over a long period of time now. It’s also the reduced snow 
pack. The cascades have approximately 20 feet less snow pack on 
average than they did 90 years ago. This year was a good snow 
pack year, but that’s an anomaly. 

So, in your all’s experience are we seeing a growing concern 
about climate impacts in terms of groundwater recharge, and drop-
ping levels of groundwater in the places that you come from? I’m 
just quick surveying your sense of this as an issue. 

Mr. LARSEN. Quick survey of southeast Minnesota is we do not 
have a groundwater supply problem, we have a groundwater qual-
ity problem, and a lot of work is being done in regards to nitrates, 
and nitrate sequestration, and the eroding zone of rural crops. 

Senator MERKLEY. Okay. Anyone else have groundwater issues, 
or not really in your parts of the country? 

Mr. JOHNSON. I’m from northwest Iowa, and when we’ve been ex-
periencing droughts, but I’m from a very, very, flat part of the 
state, and so our groundwater, we don’t irrigate. We don’t have any 
of those issues that change our practices. 

Senator MERKLEY. Okay. 
Mr. SIEVERS. Thank you, Senator. And I’d have to say I echo the 

comments that Mr. Larsen and Mr. Johnson just said. In eastern 
Iowa it’s more a water quality issue that we want to continue to 
monitor and make sure we keep excess nutrients out of our ground. 
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Senator MERKLEY. Well my ag world is very jealous. We also 
have a nitrates problem in different parts of the state, but when 
your wells are dropping dramatically, and you can’t afford to keep 
drilling deeper, you’re looking at the kind of the foundation of the 
community at risk, so a huge concern. 

I wanted to turn, Mr. Johnson, to the organic farming. Oregon 
is at the forefront of organic farming. And the recent data from the 
National Agriculture Statistics Services shows that Oregon doubled 
its acreage within a few years between 2008 and 2021. What role 
does organic farming industry have in perhaps being a positive 
force in helping to address some of the climate change issues? 

Mr. JOHNSON. Well, first of all organic farming—there is a frac-
tion of Iowa agriculture that is growing in the organic productions 
systems as well, and I know many farmers across the state actually 
who are farming I’ll say traditionally, for the lack of a better de-
scription, versus organically. And they’re adopting organics as well, 
so they run in both modes of farming operations. 

I think they’re doing that as a market opportunity, and also as 
a risk mitigation opportunity for their own personal operations. 
There are benefits to both systems to be quite frank about it. I’m 
what you would consider probably a relatively conservative farming 
operation. 

I’ve adopted strip till and no till, so I can conserve some of the 
water resources that you were just talking about. I can manage nu-
trients better, and take care of pests, whether it’s weeds or insects, 
a little bit better in some of those. And there’s tools in that system 
that allows me to do that very efficiently. 

And then there’s the market segment of organic farming, which 
seems to be an opportunity for other people. And I can’t—I don’t 
farm in that system, but I know farmers who do, and you know, 
they spend a lot of time in their fields, and they do, they have a 
lot of passes, and it’s more labor intensive. And so, there’s good and 
bad, and ying and yang in both systems, and I frankly see it as a 
diversification opportunity. 

Senator MERKLEY. Thank you. Mr. Chairman, do I have time for 
another question? 

Chairman WHITEHOUSE. Sure. 
Senator MERKLEY. So we have a big nursery industry in Oregon, 

and there’s constant concern about the ability to ship plants, and 
make sure that they’re healthy throughout, and not have anything 
get banned. And what we’re seeing is a lot of pests that are spread-
ing. Is the climate problems accelerating that? 

And I’ll just give you one example. It isn’t nursery related, but 
the—we didn’t use to have much of a pine beetle problem in Or-
egon, but now we have a huge problem with it because mainly the 
impact of drought has meant that the trees have less sap to fight 
off the beetles, and then the longer, warmer summer season means 
that the pine beetles can go through two generations of infestation 
rather than one. 

But are there—are you seeing other pest issues that are aggra-
vated by in our more traditional ag sector by the climate impacts? 
To whomever has any insights. 

Mr. LARSEN. I guess I can’t specifically say because it’s outside 
of my knowledge base about the effect that climate change has had 
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on some of our significant pest issues. But what I can say is that 
it absolutely needs to be on the radar because for example, emerald 
ash bore has cost our cities and our communities millions of dollars 
to remove dead ash trees, or soon to be dead ash trees. 

So it’s not just limited to that one insect of our experiences, but 
it absolutely needs to be on the radar because of the potential cost 
it has to communities, including rural land owners that have to re-
move a few trees around their house because they’re dead now, so. 

Chairman WHITEHOUSE. I’m going to recognize Senator Grassley 
now for a few additional questions, and then if no one else has 
come we’ll close the hearing. Senator Grassley. 

Senator GRASSLEY. For Mr. Larsen, I heard you talk about how 
you meet regularly with a lot of other farmers. Does that involve 
the pooling of their resources to better market their oats, or do you 
have organizations beyond just your regular meeting of fellow 
farmers? 

Mr. LARSEN. So, so far we are still very loosely held. That is we 
do not have an entity that we meet under, but we are pooling re-
sources, and that could be equipment to get the work done. You 
brought up oats, it may be to plant the oats. It may be to harvest 
the oats, and to market them together, so that we have a strength 
in numbers. 

And you know, I think that was kind of the basis of farmers get-
ting together was to, you know, leverage what we have together 
rather than on our own. And it’s also again, the knowledge sharing 
that comes with it with something specific. 

But the resources are very important, especially when a farmer 
is considering something, so they’re not ready to take the leap into 
buying new equipment, which would be quite costly, but the neigh-
bor has that equipment in the group per se, and can be hired to 
get that done. 

They can experience it. They can go through some cropping sea-
sons, and see if it’s a good fit for them. You know, equipment and 
financing new equipment for conservation practices, or climate re-
lated practices, climate farming practices is an opportunity because 
that funding, you know, it’s a leap again. 

Like if we’re thinking about something different, if we want to 
learn about it, we need that equipment to do it, and funding for 
it outside of our farmer group is something we should look into. 

Senator GRASSLEY. Mr. Willis, I’ve heard you mention crop insur-
ance in your opening statement, and to a couple questions that 
have been asked of you, so I want to ask about President Biden’s 
USDA estimates that crop insurance premiums subsidies would in-
crease somewhere between 3 and a half percent to 22 percent by 
the end of the century due to climate change. 

A broad range, which is extrapolated from using unrealistic RCP, 
8.5 scenario. What factors do you believe will cause the greatest in-
crease in crop insurance premiums subsidies as this century 
evolves? 

Mr. WILLIS. I’m not sure it will be that much different than what 
has increased in the last 20 years, and not all of those things are 
actually bad. One of those will be crop prices, as prices, you know, 
the value of what you insure increases, the insurance is going to 
cost a little bit more. 
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The other thing is increased yields. Obviously, that one right 
there is something that has you know, increased the liability his-
torically. The study brought that a little bit into question moving 
forward, but the program naturally will cost a little bit more over 
time just because the value of the crops, if it weren’t that way, we 
would have, you know, bankruptcies in rural America if it didn’t 
increase a little bit. 

But it would be value of the crops, and it would be acreage in 
large part. 

Senator GRASSLEY. Maybe one other question for anybody that 
can speak to it, and this comes from my reading business papers 
that have suggested when it comes to selling carbon credits, and 
getting income from it, I’ve read of one African country, west Afri-
can country and I read of people in Ecuador that have been able 
to make money selling carbon credits. 

So why aren’t we getting advantage, or making any income from 
carbon credits for those things that we’ve already done like no till 
cover crop, minimum till, and anything else you can do that se-
questers carbon? Or what you’re doing, for instance, in your di-
gester as an example. Is there an answer to that, or is it just rhe-
torical? 

I don’t mean it to be a rhetorical question, but it might be a rhe-
torical question. 

Mr. SIEVERS. Well I think that’s an excellent question, Senator, 
and thank you for asking that. I’ve been advocating for that. I was 
a member of the Governor’s carbon sequestration task force here a 
couple of years ago, and it’s an evolving industry, so there’s a lot 
of answers that haven’t been provided yet, a lot of questions. A lot 
more questions than answers, certainly in the whole carbon credits 
arena. 

But I advocate, as you’ve just indicated, that a baseline for that 
effort to create the value of those carbon credits is absolutely the 
most important part. It’s just like Mr. Johnson said. You have to 
be able to measure before you can monitor and monetize, and once 
you start measuring, well where do we start measuring? 

And I’ve just half seriously jokingly said it’s when I park the mo-
bile plow 25 years ago. Maybe that was a good place to start to cre-
ate my baseline, and in so doing the monetization of our carbon 
credits on our farming operation would be far greater than maybe 
the $20.00 or $30.00 an acre that are being proposed. 

You know, they might be upwards of several hundred dollars an 
acre when you aggregate and stack those additional carbon credit 
benefits. And what we’ve really started to see the acceleration of 
those benefits to ourselves once we implemented the anaerobic di-
gesters. 

And the utilization of livestock manure and biomass, and there-
fore the advocation that I have been certainly in favor of is we need 
more livestock to be able to monetize more carbon credits, so that 
we need fewer livestock. 

And so in Iowa, and in the upper Midwest, I think that that’s 
a revelation we’re going to come to at some point that more live-
stock will actually enhance the ability for farmers to sequester and 
capture carbon and create more value in the credits there. 
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Senator GRASSLEY. Isn’t it a little ironic that you’re asking for a 
situation you described based upon previous practices, and it’s not 
here, but it’s here for people in Africa and Ecuador to benefit from 
it. It just doesn’t make sense. 

Mr. SIEVERS. Right. 
Senator GRASSLEY. So if there’s a market out there for that, why 

isn’t there a market for what you’re talking about? 
Mr. SIEVERS. I couldn’t agree more. 
Chairman WHITEHOUSE. And that’s a very useful question to end 

on. I’d offer two observations. One, the offsets market has been 
loaded up with fake offsets, which doesn’t mean that there aren’t 
real ones out there. It just means that there’s been a terrible expe-
rience with fake offsets, or double counted offsets, or misunderstood 
offsets. 

It doesn’t necessarily mean that they were fraudulent, but they 
were ineffectual at a minimum, and I think some were probably 
even fraudulent. So the market was started off on a bad footing. 

We tried in the Growing Climate Solutions Act to give the U.S. 
Department of Agriculture a mechanism to look at what actually 
really works, and is entitled to a proper offset, so that the farmer 
can get the benefit from taking the step that the USDA has identi-
fied. 

Highly localized thing, we sort of were thinking that it might go 
like the old farm agents who know the county, know the farms, 
know the locality, and could provide good credentialing of the cli-
mate effects, the sequestering effects, whatever, of different prac-
tices so that in fact at the end of the day the farm does get the 
reward. 

The USDA has not with great alacrity, picked up the Growing 
Climate Solutions Act problem, despite the fact that it passed 
about two years ago now I think, so that would be a good place to 
put a little bit of attention, I think, on like where are they with 
that. What offsets are credible, and how should they be scored be-
cause it is useful to our question, Mr. Johnson, about incentives. 

If you’re going to be paid to do something that you want to do 
anyway, that’s a good outcome, and if it encourages better behavior 
and more behavior of that kind, so much the better. So I’m going 
to wrap up. 

Thank you very much again, Ranking Member Grassley, for 
making this a bipartisan hearing. I can’t help but note that as we 
sit here in this hearing we are under air quality warnings in Wash-
ington, D.C. 

The air quality warnings in New York City right now are so bad 
that we are I think only behind New Delhi in terms of global bad 
air quality. It’s coming from wildfires. They’re coming from Can-
ada. They relate to combustibility that we’ve talked about already 
in forests, it tracks back to the changes in the climate that we are 
experiencing as a result of fossil fuel emission. 

So, it’s happening in real life right around us, even as we sit in 
this air-conditioning room in this Senate chamber. And I would 
close by asking unanimous consent that we put into the record the 
report that was done by the Commodities Futures Trading Com-
mission during the Trump administration, actually, with excellent 
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7 Document submitted by Chairman Whitehouse appears in the appendix on page 59. 

leadership by the former risk manager for Goldman Sachs, a firm 
that has to know quite a lot about risk and get it right quite a lot. 

Who was actually a witness of ours in an early hearing, Bob 
Letterman, and supported by a very powerful array of American 
corporate interests, including particularly agricultural interests, 
and I think putting that report from the Trump administration into 
the record would be a useful way to close out.7 

Chairman WHITEHOUSE. So with that I will thank the witnesses. 
We have a little bit of time, like a day. All right. 24 hours for any 
member who wants to ask additional questions to all of you to get 
those things in writing. We’ll get them to you. We would ask that 
you respond in a week if you do get such questions. 

You can take Mr. Sievers, my question about your partnership 
program as a question if you care to answer further, you’re most 
welcome to. Let me thank you for bringing your experience here 
again, for a guy from a state, most of whose harvesting comes from 
the ocean, this has been very helpful to hear, so thank you very 
much. 

[Whereupon, at 11:53 a.m., Wednesday, June 7, 2023, the hear-
ing was adjourned.] 
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Opening Statement of Chairman Sheldon Whitehouse 
Senate Committee on the Budget 

"Cultivating Stewardship: Examining the Changing Agricultural Landscape" 
June 7, 2023 

Ranking Member Grassley, members of the committee, witnesses, and guests, welcome to our 
thirteenth committee hearing. Today, we return to our series on the economic toll of a changing 
climate, this time with a bipartisan hearing with witnesses both sides agreed to. We will hear 
from farmers on the front line about climate risks to the agriculture sector, the associated 
economic and budgetary costs, and the important steps that we can take to help mitigate them. 

As we've highlighted in this series, the ongoing climate crisis poses enormous threats to peoples' 
well-being on this planet, and to our industries, our livelihoods, and our entire economy. 

Our nation ' s agricultural landscape is changing. Unpredictable weather has always been a 
challenge to raising crops and livestock, but farmers are seeing more frequent and extreme 
weather variability than ever before. Events that used to be considered anomalies now occur 
with increasing regularity. 

For decades, California faced record-breaking droughts; this year, California crops face record 
floods. Last year, Kansas suffered a triple-digit heat wave that killed thousands of cattle; this 
year, Kansas is struggling with a drought forcing farmers to abandon their wheat fields. In 2018, 
Hurricane Michael swept through Florida and Georgia damaging cotton, pecan, and poultry 
farms; last year, Florida citrus farms hit historic production lows after twin hurricanes, Ian and 
Nicole. Atypical events are the new norm, leading to lower crop yields, lower livestock 
productivity, worse pests and disease, and reduced soil fertility. 

Consumers are seeing the impacts of climate change on their grocery bills; and will continue to 
bear the brunt of lower crop yields and increased production costs. 

As climate change affects food production in our country, it's also affecting food production 
around the world. The United States imports a third of our fresh vegetables, more than half our 
fresh fruit, and 94 percent of the seafood we consume. Global weather variability disrupting 
supply chains and global agricultural productivity will have far-reaching effects on food prices 
and supply. U.S government programs that protect growers and stabilize the agricultural 
economy move the costs of damaging weather events to the federal government 

The largest is the Federal Crop Insurance Program . In 2022, the federal government spent over 
$15 billion on that program, which included over $11.6 billion in premium subsidies. 
Indemnities - what the government paid out to those affected - in the last year were around 
$18 billion dollars. As climate change makes farming and raising livestock more unpredictable, 
it is a cost that will continue to grow. 

1 



35 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00039 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197 In
se

rt
 o

ffs
et

 fo
lio

 1
08

 h
er

e 
53

19
7A

.0
02

lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S

Spending on other disaster assistance programs is also likely to grow as extreme weather events 
become more prevalent. In just three years of the Emergency Relief Program, the federal 
government has already disbursed more than $7.4 billion to help agricultural producers. This is 
on top of the Wildfire and Hurricane Indemnity Program, which provided payments to farmers 
for losses caused by hurricanes, wi ldfires, and other natural disasters . 

Ranking Member Grassley and I agree that the agriculture sector can play a role in the climate 
solution. As we' ll hear today, climate-smart agriculture can drive down greenhouse gas 
emissions, such as methane. It can improve soil health and sequester carbon, and it can help 
make farms stronger in the face of a changing climate. Farmers know that climate-smart 
practices - such as cover crops, no-till , and diversification - increase food production and 
make agriculture more resilient. 

Farmers like those here today are on the front lines of building resilience and adapting to a 
changing agricultural landscape. Major agricultural corporations like Cargill warn that 
midwestern production of some commodities, like wheat and corn, could drop by as much as 
69% by the end of the century absent significant emissions mitigation or adaptation. 
Our collective future depends on getting it right on climate. 

2 
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BUDGET COMMITTEE 
RANKING 1I EMBER CHUCK GRASSLEY 

Prepared Statement by Senator Chuck Grassley (R-lowa) 
Ranking Member, Senate Budget Committee 

Hearing titled "Cultivating Stewardship: Examining the Changing Agricultural Landsca pe" 
June 7, 2023 

VIDEO 

Today, we' re holding our ninth hearing on climate change. In each of these hearings, I've taken an 

opportunity to remind everybody ,,vhat the Budget Committee's about. So, I urge the Committee to focus 

more on ow· country's unsustainable debt and my reminding every opening of this Committee that isn ' t 

going to stop today. 

However , I appreciate yow· holding this bipartisan hearing that will shine a light on actions farm ers in Iowa 

and across the nation are already taking to reduce emiss ions and improve the environment. Rem ember , the 

famil y farm ers of America are only 2 percent of the popula tion. They feed the other 98 percent in America , 

but they also export about one-third of production, so feeding people elsewhere on this globe. 

During my time in the Senate, I' ve discovered that finding a seemingly small area of bipartisan agreement 

can lead to lasting change for the sake of om constituents. So, Mr. Chairman, I hope today's base of 

goodwill and comradery will serve as a springboard for our future work on bipartisan budget process 

reform. 

There are millions of family farm ers across the country and 86,000 in Iowa . VVhile they may not ask for it, 

they deserve a pat on the back from the standpoint of what they do about global warming, and I thank the 

Chairman for making that very dear in his opening statement. 

Iowa has a global reputation as an agricultural powerhouse. \,Ve' re a leading producer of pork, corn , 

soybeans, and eggs. We feed and fuel millions of people around the wodd. From the farm to the fork , 

Iowa's agricultural abundance creates jobs in multiple sectors. 

The economic benefits of agriculture are easy to see throughout the food supply chain. But a farm er 's 

relationship with the environment is often difficult for folks on the west and cast coasts to understand . I can 

tell you from personal experience, as a farm er myself, that farmers are the greatest stewards of their land. 

They know that it' s good for the land, they kno,v it 's good for future generations, they know it' s good for 

prosperity. And , it's the right thing to do. 

From the use of no-till , to cover crops, to precision agriculture technologies, farm ers have proven that they 

place the highest priority on a healthy environment. 

That's because farming is often times a family business . And family farms want to make sw·e that they leave 

the land better for the next generation than when it ,vas entrusted to their care. O ften that next generations 

comes from within that very family. 
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The fu· st step to running a sustainable farm is for the farm to at least be able to pay the bills. Only then can a 

farmer implement practices that reduce emissions and improve soil health. 

When governm ent adds red tape to farming operations, it can add cost and in turn reduces the ability for 

farmers to add sustainable pra ctices . 

One of those regulations that EPA' s putting out - maybe it' II be halted now because of a recent Supreme 

Court decision last week - is Waters of the U.S. the Iowa Farm Bureau put out a map during the O bama 

administration, but it would still be applicable during the Biden administration , that governm ent regulation 

would affect 97 percent of the land in the state of Iowa. I-low can you farm if every tim e you go to the field , 

you' re having to worry about if you 're violating some regulation? That's just one example of a lot of 

government help that farm ers don ' t need if they' re going to be prosperous and do for the environm ent 

what must be done. 

Today's panel is an impressive group from rw·al America. They illustrate that farm ers are actively working 

to confront the impacts of weather events like flooding and drought. 

Moreover, they're a testament to the fa ct that we can reduce emissions, improve soil conditions, increase 

crop yie ld , and yet run successful farming operations at the sam e tim e . And , we can do this without 

destructive government regulations . 

I'm going to take the rest of m y time to introduce the two Iowans who are her e. I probably won 't do them 

justice with my short introduction. But, I want to welcome Brent Johnson . He grows corn and soybeans on 

his family farm in Calhoun County. He's a precision agricultw·e expert , agronomist , and certified crop 

advisor. He also happens to serve as the President of the Iowa Farm Bw·eau- I've been a member of that 

organization for longer than you 've been alive, 67 years, so I know that it's a good organization and you ' re 

going to be a good spokesman for them. He was the 2020 recipient of the Iowa Department of Agricultw·e 

and Land Stewardship, Environmental Leader Award. Few know Iowa farming better than Brent does . 

I also welcom e Mr . Bryan Sievers, who operates a grain and livestock farm in Scott County. Following two 

t erms in the Iowa State legislatw·e, he commissioned his ana erobic digester system in 201 3. It processes 

beef cattle manure, food waste, and biomass with nutrient dense fertilizer and biogas. He is the Vice-Chair 

on the American Biogas Council Board of Directors and recently joined Roeslein Alternative Energy to 

produce renewable natural gas from his digesters. Bryan exemplifies tha t it takes an innovative, "all of the 

above" approach to achieve energy security . 

The other two people I won' t introduce, but I want to welcome you as well. 

-30-
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Brandon Willis Testimony 
Senate Committee on Budget 

Cultivating Stewardship: Examining the Changing Agricultural Landscape 
June 7, 2023 

Chairman Whitehouse, Ranking Member Grassley, and members of this Committee - thank you for 
allowing me to testify today on climate-related costs of the agriculture sector. My testimony will focus 
on crop insurance. 

My name is Brandon Willis, and I'm currently a Professional Practice Assistant Professor at Utah State 
University . I also own an insurance agency that helps li vestock producers access the USDA' s insurance 
programs. I grew up on a third-generation sheep ranch in northern Utah. I also spent several years in 
Washington, DC. I began as an agriculture staffer for Senator Max Baucus (D-MT), then I had the 
opportunity to work at the USDA, where I served as the Deputy Administrator for Farm Programs at the 
Farm Service Agency, following that I was a Senior Advisor to the Secretary of Agriculture, and finally , 
as the Administrator for the Risk Management Agency (RMA), which oversees the Federal Crop 
Insurance Program. 

In each of these roles, I saw the devastating impacts that Mother Nature could have on America' s 
farmers and ranchers. I also witnessed the value of the USDA' s safety-net programs, particularly the 
Federal Crop Insurance Program. We often discuss the financial impact of crop insurance. Yet, I also 
saw significant value in the peace of mind that it provided to producers struggling through challenging 
circumstances. 

Ultimately, crop insurance is every farmer' s first line of defense against extreme weather events, 
including those worsened by climate change. A discussion on the impacts of climate on the Federal Crop 
Insurance Program (FCIP) and its costs is important to ensure that both agricultural producers' and 
taxpayers' interests are protected. 

Background 
Before going into depth on the potential impact of climate on crop insurance, I would like to offer a few 
thoughts on the program in general. Years ago, Benjamin Franklin said, "I have sometimes thought it 
might be well to establish an office of insurance for farms against the damage that may occur to them 
from storms, blights, insects, etc. A small sum paid by a number would repair such losses and prevent 
much poverty and distress." 

Today we have that program. It is not perfect, yet, it is the envy of many other nations because of the 
value and stability it provides. When I was the Administer ofRMA, the Chief Actuary and I were asked 
by Brazil , India, and China to visit those countries to educate their agriculture leaders on our crop 
insurance program. It's easy to overlook what we have- a well -run insurance program that allows 
farmers to farm and Congress to focus on other issues rather than constantly passing ad hoc disaster 
programs. 

Farmers pay approximately half of the cost of their insurance. Crop insurance also requires farmers to 
meet a deductible - on average more than 25 percent of their crop - before any payment is made for a 
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loss, and the program is designed so as not to make a farmer whole but to make them able to plant 
another year. Crop insurance is also flexible and can be customized to the needs of individual farmers in 
terms of their risk tolerance and the types of risk they face on their farms. 

Congress has set the program up to balance the unique strengths of the private and public sectors. USDA 
is responsible for program oversight, including premium rates, rules, and, ultimately, program integrity. 
Private insurance companies shoulder some of the risks of the policies purchased by farmers, so the 
American taxpayer does not have to. These private insurance companies don't compete on price, but 
rather, they compete on service. Working directly with farmers are approximately 12,000 agents who 
provide outstanding customer service. The results are that farmers receive payments quickly, and the 
Federal Crop Insurance Program has one of the lowest improper payment rates of any government 
program. 

When considering the impact of climate change on crop insurance, a few key points are useful 
background. Historically, RMA used a longer period when setting rates, i.e., what insurance should cost. 
This meant that these rates were not as responsive to climate change and other production patterns and 
methods changes. After a lengthy study into the methodology, RMA adjusted the methodology, and the 
results continue to be used to set rates today successfully. This shorter timeline should allow the 
program to adapt quicker to changing climate conditions. 

I would be remiss ifI didn ' t credit the Risk Management Agency for their excellent work setting rates. 
The Crop Insurance Act requires that RMA set rates in an actuarially sound manner with a loss ratio of 
1.0. This means that total premiums should equal total indemnities paid, and RMA includes a buffer to 
maintain a reasonable reserve and cover administrative and operating expenses. The result is a program 
consistently running at a loss ratio of approximately .88. RMA has maintained this loss ratio despite a 
changing climate. 

How will climate change impact crop insurance? Numerous reports have been written on the topic. The 
consensus is that climate has already impacted crop insurance costs and will continue to impact program 
costs. However, the exact extent is subject to debate. 

A Stanford study from July 28, 2021 titled "Historical warming has increased U.S. crop losses," 
examined how climate change has affected crop insurance costs. The researchers found that climate 
change has increased crop insurance expenses from 1991-2017 by approximately 19 percent. Their 
research showed that increased costs, primarily due to heat and drought, have risen due to climate 
change, leading to more crop losses and damages. However, the study also acknowledged some 
limitations, such as the challenges in precisely attributing specific weather events to climate change and 
the uncertainty surrounding future climate projections. 

The USDA Economic Research Service study titled, "Climate Change Projected To Increase Cost of the 
Federal Crop Insurance Program due to Greater Insured Value and Yield Variability" analyzed the 
potential impacts of climate change on the cost of the Federal Crop Insurance Program . The study found 
that climate change is expected to raise the program's costs due to two main factors: increased insured 
value and increased yield variability. As temperatures rise, the insured value of crops is projected to 
increase as farmers aim to protect higher-value crops from potential losses. Additionally, climate change 
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is likely to result in more frequent and severe weather events, leading to greater yield variability and 
increased insurance claims. 

The study also emphasized that these projections are subject to uncertainties, such as the effectiveness of 
adaptive measures and changes in farm management practices. The USDA Economic Research Service 
study examined two emissions scenarios to assess their impact on the Federal Crop Insurance Program. 
The moderate emissions scenario predicted a gradual increase in greenhouse gas emissions, while the 
higher emissions scenario represented a more rapid and extensive rise. Under the moderate emissions 
scenario, crop yield projections indicated a moderate increase in insured value and a moderate rise in 
yield variability due to climate change. In contrast, the higher emissions scenario projected a more 
substantial increase in insured value and a significant rise in yield variability, primarily driven by more 
frequent and severe weather events associated with climate change. The study estimated that the 
moderate emissions scenario would lead to a 3 percent increase in FCIP costs, while the higher 
emissions scenario would result in a 22 percent increase in costs. However, if adaptation of farm 
management practices isn ' t considered, the cost increase was projected at 10 percent and 37 percent, 
respectively . 

The stark differences in projected costs between scenarios where adaptation takes place and where 
adaptation doesn ' t take place highlight a need for all USDA programs, particularly crop insurance, to 
ensure that program rules do not inhibit the ability of farmers to adapt to changing conditions. 

Finally, what should Congress do to ensure crop insurance continues functioning properly during 
uncertain conditions? I have two thoughts for your consideration. First, it needs to stay affordable so that 
producers purchase crop insurance coverage at levels high enough so that ad hoc disaster isn't necessary . 

Second, during my time at RMA, I was impressed by the strength of the team that oversees the program. 
They are some of the brightest in government. Yet, with the Federal Crop Insurance Program, now 
USDA' s second-largest program, Congress must ensure RMA has the resources to hire and retain highly 
trained employees who properly oversee extremely complex insurance products. Asking RMA to 
continue to oversee this program with stagnant funding isn ' t realistic and would be penny-wise but 
pound-foolish. With proper oversight, small investments on the front side could save Congress time and 
money by positioning crop insurance at the forefront of climate issues, therefore reducing the need for 
Congress to address ad hoc disasters. 

Conclusion 
In conclusion, I would like to thank this Committee for your willingness to seek perspectives on the 
impact of climate change on agriculture and the Federal Crop Insurance Program, specifically. I look 
forward to answering any questions you have for me. 
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Written Testimony for the United States Senate Committee on the Budget 

Hearing: Climate-related costs of the Agriculture Sector 

June 7, 2023 

Testimony of: 

Martin Larsen 

Larsen Family Farm and Byron Area Farmers Group 

Byron, MN 

Thank you, Chairman Whitehouse, Ranking Member Grassley and members of the committee, for the 

invitation to speak with you today. 

The Larsen family has been farming near Byron in southeast Minnesota for five generations. Parts of the 

farm have been in continuous ownership of my family for seven generations, my son will be the eighth. 

In addition to corn and soybeans, we raise food grade oats, barley, and forestry - including a sawmill. I 

also work off the farm for the Olmsted County Soil and Water Conservation District (SWCD.) I was raised 

as many farm kids are, and I started helping with fieldwork when I was 13. I worked on the farm after 

high school and put in " sweat equity." In 2010, I officially filed my first schedule F. I took on a decision­

making role at that time as well. My father and uncle began phasing out and handing more 

responsibility to me. 

Experiences 

My first alarming weather experience was the endless rain and record flooding of August 18 and 19'h of 

2007 when the small nearby community of Hokah received 15.1 inches. At home, I received just under 7 

inches. The Minnesota Department of Natural Resources (DNR) has titled these rain events "mega­

rains." According to the DN R, Minnesota has experienced 16 mega rains from the years 1973 to 2021. 

However, 11 of these 16 events have been in the most recent 22 years, compared to just 5 in the 27 

years prior. 

Our region is getting wetter outside of these 

mega-rain events. Historically, my area of the 

state typically has received a little over 30 

inches of rain a year. In some years, recently 

we have been receiving nearly twice that. In 

2018, the community of Harmony officially set 

a precipitation record of 60.21 inches. In 

2019, I received over 50 inches of rain during 

the growing season. But also, the rain isn't 

coming in nice, gentle showers: we are 

experiencing short duration - high intensity Figure 12019 Storm Clouds Over Larsen Farms 

1 
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rainfalls. It is common to receive 2 inches or more in less than an hour. Many times, in less than 20 

minutes. This high-intensity rain is too much for most soils to handle, and it is common for large 

amounts of water to run off the land during these rainstorms, increasing erosion and flash flooding. 

In early May of 2013, a historic snowfall took place in southern Minnesota. Much of southeast 

Minnesota received 14 inches of snow. At that time of year, we should have been planting corn, instead 

we were shoveling roofs to avoid collapse, rescuing new calves, and plowing out neighbors. This was 

our first widespread experience with accessing the prevented planting coverage within USDA's Risk 

Management Agency (RMA) crop insurance. Saturated soils prevented many farmers from planting 

their intended crops-such acres are referred to as "prevent plant (PPL)" acres. For corn, farmers may 

access indemnity payments if they are not able to plant due to field conditions by May 31. For 

soybeans, the final planting date is June 10 in this region . Almost half of the region's crops were never 

planted. National corn prevent plant acres in 2013 were 3.5 million. 

Finally, in December 2021 (the same year my farm took a direct hit from a tornado) there was a historic 

December 15 tornado outbreak. It was titled a "winter derecho." According to the national weather 

service, Minnesota reported a total of 57 "significant severe" wind gusts (75+ mph), breaking the daily 

record of 53 set on August 10, 2020. There were nearly 30 tornadoes reported . Minnesota had never 

recorded a tornado in December prior to 2021. 

There are many other events that should be included. Many are officially recorded in weather data. 

Farmers love to talk about the weather - our livelihoods depend on it. There is wide-spread agreement 

that "things aren't the way they used to be." 

Costs 

Farmers have a phrase called "a million-dollar rain." That is, when a gentle, timely rain fall s it makes 

(farmers) money. A rain can make a farmer sleep easy at night. However, in each of the events I've just 

mentioned, I' ve experienced the stress, concern, and costs to the farmers in my community firsthand . 

We are experiencing more extremes and less certainty, and the costs are apparent. 

There are costs to our infrastructure. In 

December of 2021, many farmers had 

livestock buildings, machinery storage 

buildings and grain bins damaged or 

destroyed by wind. In 2019, many farm 

buildings collapsed during a record blizzard. 

Later that year, the Zumbro River crested 

nearly two feet above record flood stage -

sweeping away cattle during the night. 

Figure 2 Damage to Agricultural Infrastructure in Grand Meadow, 

MN from the December 21, 2021, derecho 

2 
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There are costs to our agricultural production. 

In 2019, many farmers had a 50% reduction of 

yield in Olmsted County. Wildfire and 

Hurricane Indemnity Program Plus (WHIP+) as 

well as large crop insurance indemnities were 

accessed so that we could bridge the enormous 

loss of production. Prevent Plantings also set a 

record nationally at 20 million acres in 2019. 

The previous prevent planting record was in 

2011, just shy of 10 million acres. RMA 

reported that total prevented planting 

indemnity payments in 2019 were over $4.2 

billion. 

There are costs to our soils. Due to the 

Figure 3 A July 2019 Aerial photo showing crop stress in southeast 

Minnesota 

increased runoff events, soil erosion has increased exponentially. The continued loss of fertile soil from 

farmland will decrease its future productivity, 

and unfortunately make the land less able to 

soak up the increasing amounts of heavy 

rains. Short duration, intense rainstorms may 

move tons of soil per acre during one storm 

event. These erosion events may lead to a 

significant cost to communities that may need 

to remove eroded soil from rural road ditches 

and neighboring properties or increase 

dredging of navigable and recreational water 

bodies. 

Most importantly, there are costs to our 

mental health. Rural mental health declined 

during these events and may induce stress for 

years to follow. In 2019, I spoke with a 

neighboring farmer following the collapse of 

his dairy freestall barn to snow. The stress of 

moving the cattle to new housing, cleaning up 

the building and negotiating with his 

insurance company took its toll. Because 

farmers are intimately connected with their 

farms, many are deeply affected by crop 

failures and destruction of their farms. 

Figure 4 A Runoff and erosion from a 1.8" Rain on May 29, 2018. 

Figure 5 A Dairy Freesta/1 Barn Collapsed due to excessive snow in 

2019 in Olmsted County, MN. 

3 
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Climate Resiliency 

My experiences have changed the way I farm. 

My perception has changed. Climate resiliency 

is now something I manage and plan for. Since 

2013, I have integrated several different 

farming practices to battle extreme weather. 

In between cash crops, I plant cover crops like 

cereal rye during the late fall and winter 

months to protect the soil and improve water 

quality. I don't till anymore for the same 

reason. Finally, in our region 1 and across most 

of the country, it's common to just plant a 

couple cash crops - in my region it's corn and 

soybeans. I've been adding additional crops 

like oats and barley, to spread out my risk and 

build my soil health. All these practices help 
Figure 6 Rudy Larsen Scouting a food grade oat crop in 2021 

improve soil health, prevent crop failures, and hopefully improve my long-term profitability. But, short-

term, there are learning curves and challenges. 

In 2015, farmers in the Byron area began to 

meet and talk about their experiences and 

changes we were making to our farms. We 

knew that farmers learn best from other 

farmers. At first, the numbers were small, and 

experiences were limited. As the group grew, 

so did the knowledge and the ability to share 

with a larger audience what we were 

experiencing. Currently, up to 75 farmers 

meet at various events and field days. 

Discussions include no-till, cover crops, 

diversifying our crops, nitrate, water quality 

and carbon sequestration. We are a network 

and share resources, including the machinery 

necessary to implement soil health practices. 
Figure 7 Byron Area Farmers Meeting in June, 2022 

Through my work at the Olmsted County SWCD, my colleagues and I research soil health practices which 

are vital for farmers to protect their farms from adverse climate and weather. In 2016, my coworkers 

and I started a soil health farm, which includes 40 acres of demonstration and research plots. In 

addition, farmers participate in contributing data. Farmers contribute water samples, on-farm trials and 

"real world" experiences. Our research includes feasibility of implementation, profitability and 

environmental benefits of the soil health practices. Environmental measurements include nitrate 

reductions to groundwater, soil loss, pollutant loss to surface water, carbon sequestration and many 

other metrics. As a result of this work, in 2022, Olmsted County Board of Commissioners voted to 

approve $3,000,000 of funding for soil health practices, which reduce nitrate in groundwater. Many 

farmers access cost share programs to help mitigate the real and perceived risk of making substantial 

4 
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changes to their farming systems. These programs are supported by federal, state, and local funding. 

Programs that help farmers make their working lands more resilient, such as the Environmental Quality 

Incentives Program - EQIP, and the Conservation Stewardship Program - CSP are imperative to building 

more resilient rural communities. 

Conclusion 

Weather extremes will increase risks for 

farmers and there will be increased costs 

associated with reduced crop production, 

crop insurance indemnities and 

infrastructure damage. 

We know that broadly, cropping diversity 

mitigates risk in our farming systems. Our 

federal programs should support farmers in 

building more diverse farming operations 

that help make their soils and farms more 

resilient. Cover crops and crop rotations 

that include many different crops in 

succession build the soil, allowing it to soak 

in more rain when it rains a lot and hold on 

Figure 8 Sunset over Larsen Farms 

to more rain when it doesn't rain enough. Healthier soils cost the federal government less money not 

only because they allow farmers to better ride out extreme weather, but because they stay in place, out 

of our public roads and waterways. Diversified farms are less risky to insurance providers and the 

federal government that provides subsidies to farmers for insurance: if farmers have more enterprises, 

any given one is going to be less susceptible to disaster. Generally, we need a federal crop insurance 

program that supports farmers in diversifying. 

5 
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Testimony to the United States Senate Committee on the Budget 
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June 7th, 2023 
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Good morning, Mr. Chairman, Ranking Member Grassley, and members of the Committee - thank you for the 

opportunity to comment today. My name is Brent Johnson, and I am a fifth-generation farmer from Calhoun County, 

Iowa. I also serve as President of the Iowa Farm Bureau. The Iowa Farm Bureau represents 154,000 members across 

the state of Iowa, and I am pleased to offer my testimony today on their behalf. 

Farm Bureau policy is crafted by our grassroots members: these are hard-working Iowa farmers who take time away 

from their operations and busy schedules to volunteer in their communities, participate in our organization, and 

advocate for the betterment of agriculture and the environment. These folks recognize the value of a voluntary, 

market-based system of incentives for planting crops and adopting sustainable farming practices. In interacting with 

our members1 several themes have become apparent in what they view as necessary for successful policy in 

incentivizing climate solutions. 

First, policy which addresses proactive measures to influence climate conditions cannot be one-size-fits-all. Every 

individual region, state1 county1 and farm can explain ways in which any given climate policy may or may not work for 

them. Every farm is unique in its financial capabilities, landscape, and resources. Each farmer knows what works best 

on their land, and it is imperative that our federal policy recognize and reflect that. Second, any policy debate should 

acknowledge the effect of the contributions, efficiency gains, and impact agriculture has had on reducing climate 

impact. Third, priority must be given to funding for effective voluntary conservation programs. Much of the current 

success of agriculture1s sustainability model must be attributed to voluntary stewardship investments and practices, 

such as those in the Farm Bill. 

Iowa - A Leader in Conservation 

Agriculture is no stranger to the conversation about climate and sustainability. Iowa farmers play a critical role in 

promoting soil health, conserving water, efficiently using nutrients1 and caring for their animals. For decades, they 

have embraced innovative technology thanks to investments in agricultural research and adopted climate-smart 

practices to improve productivity, enhance sustainability, and provide clean and renewable energy. 

Iowa farmers have been a consistent leader in these efforts. In terms of protecting the land, Iowa producers are 

active participants in government and voluntary programs. Iowa ranks first nationally in CRP acres as a percentage of 

state area, as well as first in the use of buffer strips, grass waterways, filter strips, pollinator habitats, bioreactors, 

saturated buffers, and constructed wetlands. Additionally, conservation tillage and no-till represent 74% of all the 

tillage types in the state. We are ranked 3rd in no-till acres, and first in conservation tillage acres. Iowa also had 

nearly 3 million acres of cover crops in 2021, which represents an increase of over 300% since 2009. Iowa also has 

506,100 terraces stretching 85,320 miles which would circle the world nearly 3.5 times. 

In terms of protecting our water, through the Iowa Nutrient Reduction Strategy, data shows that farmers have 

reduced phosphorus loss by 27% since the 1980s. This has also been achieved through a voluntary, incentive-based 

approach. This is largely due to the conservation practices Iowa producers have implemented on their farms to 

reduce runoff and soil loss. We have 246,100 water and sediment control basins stretching 121209 miles1 340,248 

acres of contour buffer strips, 85,056 acres of strip cropping, and 103,814 ponds all aimed at conserving water. We 

also have 195 water quality wetlands built (or under development) since 2003 which protect 212,471 acres of 

watersheds within the state. These wetlands are responsible for removing 3,046,240 pounds of nitrogen a year from 

our surface waters. 

As you can see, Iowa farmers are certainly doing their part, and that trend continues when you begin to look at the 

country as a whole. America's farmers see agriculture as part of the solution to our climate challenges, and the data 
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already shows us doing so. According to the EPA, U.S. agriculture contributes around 10% to overall greenhouse gas 

emissions by economic sector. Thanks to farmers 1 dedication to conserving natural resources, that share drops to 

negative 2% when additional carbon absorbing practices are factored in. More than 140 million acres of U.S. 

farmland are used for conservation efforts and wildlife habitats-an area is equal to the size of California and New 

York combined. 

Efficiency Gains - Feeding and Fueling More with Less. 

Over the last 70 years, U.S. agricultural production has nearly tripled while the amount of resources used (including 

land, energy, and fertilizer) has remained relatively stable. Compared to 1990, farmers would have needed almost 

100 million additional acres to harvest the same amount of corn, cotton, rice, soybeans, and wheat that they 

produced in 2018. 

Livestock emissions continue to make up less than 4% of overall GHGs by economic sector. Meanwhile, U.S. farmers 

have increased production while decreasing per-unit emissions. In the past nearly 30 years dairy and milk production 

has increased 48% while per-unit emissions for dairy have declined by almost 26%, beef production has increased 

18% while per-unit emissions have fallen more than 8%, and pork production has increased 80% while per-unit 

emissions have dropped nearly 20%. 

Farmers aren't just adopting eco-friendly solutions; they are also growing solutions through clean and renewable 

energy. Homegrown biofuels are playing a significant role in reducing emissions on our roads. According to a study 

by Harvard and Tufts University and Environmental Health and Engineering, Inc., increased utilization of biofuels 

under the RFS has led to a 980 million metric ton reduction in greenhouse gas emissions between 2008 and 2020. 

Which is the equivalent to taking 18 million cars off the road annually. 

Agriculture as a Partner 

Farmers have been able to be at the forefront of climate-smart practices because of the voluntary, market-based 
approaches taken by various federal and state programs. The priority going forward should be to build on those 
successes. Government mandates are not the solution. Additionally, our climate goals cannot be achieved by 
farmers or the ag industry alone. Should family farms be forced to bear the burden of solving our nation's climate 
issues, they would disappear. Environmental sustainability lacking long-term farm viability and profitability is not 
sustainability at all. However, if agriculture is viewed as a partner, rather than the sole industry tasked with solving 
these issues, there is potential for tremendous progress and success. 

Our traditional voluntary and market-based approach has allowed American agriculture to lead the world in climate­
smart farming. This is evidenced by the fact that U.S. agriculture contributes only 10% of our nation's overall 
emissions, while globally, agriculture accounts for 24% of emissions. What we need now is increased investment in 
agricultural research, advancing innovation and technologies that can move us forward faster. It is important that, as 
Congress drafts a farm bill, farmers and ranchers are respected and seen as partners in the development and 
implementation of climate-smart policies. 

The Farm Bill 

The farm bill is a critical tool to ensure our nation's food supply remains secure in all seasons. We must modernize it 
to meet the challenges facing farmers today. The farm bill is key to sustainable advancements in U.S. agriculture 
being achieved through an array of conservation programs and investment in research, which is urgently needed as 
we work to feed a growing population using fewer resources. We believe that a farm bill based on voluntary, 
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market-driven, and science-based outcomes is what is needed to best serve our nation's ag producers and our 

environment. 

Managing on-farm risk is critical to keeping food on our tables. We all depend on the success of American agriculture, 
so it's important for America's farmers and ranchers to be supported by strong farm programs in the face of weather 
disasters, high supply costs, and inflationary pressures. The two previous farm bills both included significant farm 
program reforms to ensure government support is market-oriented and serves as a safety net. Crop insurance is 
critical to the sustainability of our farms and our environment. Simply put, a robust crop insurance program is vital to 
our survival. 

The 2018 farm bill, called the Agriculture Improvement Act of 2018, expanded conservation programs designed to 
help farmers and ranchers improve water quality and wildlife habitats and populations, protect natural resources, 
and provide many other benefits to surrounding ecosystems. Of the $867 billion of mandatory funding required for 
farm bill programs over 10 years, $60 billion is allocated for the conservation title of the farm bill, equal to 7% of the 
bill's total projected mandatory spending in that timeframe. 

The conservation title has provided farmers and ranchers with voluntary, market-based incentives to adopt various 
conservation practices through land retirement programs like CRP, and working lands programs like EQIP and CSP. 
While the 2018 farm bill increased enrollment limits in CRP, the actual number of acres enrolled has declined. The 
adjusted CRP rental rates implemented in the 2018 farm bill better align the program with current local farmland 
market conditions to prevent the government from barring farmers and ranchers from accessing prime farmland. So 
far1 this change has encouraged farmers to install resource-conserving practices on environmentally sensitive 
farmland and helped keep highly productive land in production1 using good stewardship practices that can preserve 
soil and water. Working lands programs like EQIP and CSP have allowed private land to continue to be in production 
and have provided cost-share assistance to implement conservation practices. However1 the demand for these 
programs has consistently outpaced the amount of funding provided in the 2018 farm bill. 

In the next farm bill 1 we would like to see Congress maintain funding for federal conservation programs which 
maintain environmental benefits. In doing so1 we would like Congress to prioritize working lands conservation 
programs over retirement lands programs and streamline the NRCS conservation practice approval process. We 
would also like to see the CRP program maintain its acreage cap for enrollment and maintain the county rental rate 
cap to a percentage of average county rental rates, encourage prime farmland to come back into production but 
retain program support for marginal land, and prioritize water quality and soil health benefits over wildlife 
protections. 

As for the working land provisions, we would like to see EQIP funds be focused towards livestock producers, and 
allow for increased flexibility when addressing local and regional challenges, such as groundwater sustainability and 
drought relief, resilience, and preparedness. We would also like to see greater flexibility within the CSP program to 
increase accessibility in general for farmers. 

Conclusion 
Iowa farmers, such as myself, want to care for and preserve their land so future generations can live the legacy we 
live today. We want to be responsible stewards of our available resources while providing food and fuel for our 
nation and the world. We take both of those responsibilities seriously, and we look forward to working with this 
committee, and the rest of Congress, to make sure that is possible, not only for the farmers of today, but also those 
of the future. 
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Opening Comments from Bryan Sievers 
Sievers Family Farms and Roeslein Alternative Energy 

United States Senate Budget Committee 
"Cultivating Stewardship: Examining the Changing Agricultural 

Landscape" 
June 7, 2023 

Good morning! Chairman Whitehouse, Ranking Member Grassley, 

and the Senate Budget Committee thank you for offering me the 

opportunity to discuss how new stewardship practices that farmers are 

implementing on their farms and ranches are leading the way in our 

changing agricultural landscape. 

My wife, Lisa, and I operate a diversified grain and livestock farm in 

eastern Iowa. We own and operate a 2,400 head beef cattle feedlot and 

raise corn, soybeans, hay, winter wheat, cover crops, and native prairie 

grasses on approximately 2,000 tillable acres. Along with our partner, 

RoesleinAlternative Energy, we also own and operate on-farm 

anaerobic digesters which process the livestock manure from our 

feedlot, food waste from nearby food processors, and biomass from 

our cover crops to produce renewable energy and sustainable, natural, 

renewable fertilizers for our farmland. 

The relationships we have established with Roeslein Alternative 

Energy and its founder, Rudi Roeslein, along with organizations such 

as the American Biagas Council, Solutions from the Land, the Iowa 

Smart Agriculture group, Iowa State University's and Penn State 

University's "Grass2Gas" grant program, and a large number of 
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conservation and wildlife organizations, veterans groups, and 

commodity trade organizations will help grow the opportunities to 

enhance stewardship in our farming and livestock operations in the 

very near future. This coalition has increased significantly as 

scientific study of anaerobic digestion has demonstrated the benefits 

from biomass harvest and processing of winter-hardy cover crops, 

such as cereal rye, along with biomass feedstocks from new or 

previously established native prairie along with more traditional 

feedstocks such as swine, dairy, and beef cattle manure and food 

waste. These recent advances in science, research, and technologies, 

coupled with new federal incentives will allow the anaerobic digestion 

industry to grow significantly in the near future. This growth will 

allow the agricultural sector to provide significant, yet practical, 

solutions to enhancing soil health, water and air quality, food security, 

energy security, environmental and ecological services, wildlife 

habitat restoration, and carbon sequestration efforts. 

If I told you there was a way to increase farm sustainability and urban 

recycling, reduce municipal costs, and produce renewable energy in 

many forms plus fossil fuel free fertilizers, would you say it's worth 
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supporting? All of this and more is what anaerobic digestion 

technology offers, and we need to do more to embrace it, putting it on 

par with other renewables from a policy standpoint, but also 

recognizing that these anaerobic digestion systems offer communities 

so much more than just renewable energy. Digesters are unique in 

being able to produce an "all of the above" set of solutions with 

respect to energy production, while also returning all of its organic 

inputs back to the soil to improve soil health including soil carbon, 

organic matter, fertility, microbial activity, ecological services, and 

wildlife habitat. Anaerobic digestion is unique with its ability to 

provide multiple benefits including economic security, energy security, 

food security, and fertilizer security, while addressing our changing 

climatic conditions. While enhancing the health of our soils, our 

water, and our natural resources, a growing biogas and anaerobic 

digestion industry can also provide vibrant, exciting new ways for 

rural economic growth, development, and job creation, using recent 

advances in the technology of anaerobic digestion of organic 

f eedstocks. 
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There are a few policies that can help ensure Americans can benefit 

from these wide-reaching solutions which stem from a circular 

approach to agricultural production. While approximately 500 farm­

based anaerobic digesters have been built in the US so far, we see the 

opportunity for at least 8,000 more systems to be built. The energy and 

conservation titles of the 2023 Farm Bill, including the REAP program 

and its under-utilized technologies reserve, are key to this deployment 

and need full funding. Cuts to the grants or loans portion of the REAP 

program will reduce rural investment, jobs, and sustainability. Farmers 

and small businesses around the United States believe the REAP 

program is a model of public-private partnering which promotes rural 

economic development and environmental stewardship with common 

sense flexibility. 

Finally, we recognize that many of the Senate Budget Committee 

members will also be active in Farm Bill deliberations, and we ask 

you to support and incentivize Farm Bill changes that allow the use of 

CRP acres as a feedstock for on-farm anaerobic digestion. Current 

policy on CRP acres has not kept pace with innovation. We also ask 

that winter-hardy cover crops, such as cereal rye, are recognized by 
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Congress as a cellulosic feedstock under the Renewable Fuel Standard 

so they can be fully and fairly utilized in anaerobic digestion systems 

and provide renewable transportation fuel. 

Mr. Chairman, our ask of the Senate Budget Committee and Congress 

is simple. Evolve our policies in these ways to keep up with the 

innovations in agriculture, modern stewardship of our lands, and 

renewable energy production, so our industry can deliver multiple 

economic benefits and ecosystem services to Americans. 

Mr. Chairman, Ranking Member Grassley thank you, again, for the 

opportunity to be here today to provide this testimony and I look 

forward to answering any questions you might have. 
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United States Senator 

Questions for the Record 
From: Ranking Member Chuck Grassley 

To: Mr. Brent Johnson 
"Cultivating Stewardship: Examining the Changing Agricultural Landscape" 

June 7, 2023 
Senate Budget Committee 

Mr. Johnson, you mentioned the wonderful work Iowa farmers are doing to address water quality 
concerns and the 85 thousand miles of terraces and almost 250,000 water and sediment control 
basins that have been implemented to reduce water runoff and improve the Mississippi River' s 
health. 

Farmers, counties, and the State of Iowa have been leaders in implementing these strategies to 
improve soil health and water quality. Moreover, it is crystal clear that the Inflation Reduction 
Act (IRA) spending, allegedly aimed at reducing greenhouse gas emissions, increased inflation. 
Should Congress consider moving unused IRA funds to locally led conservation models, which 
are more broadly popular and proven to be effective? 

Yes, IRA funds should be targeted to local communities, as they are best equipped to determine 
where it is most appropriate to utili ze them effectively and efficiently. 



56 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00060 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197 In
se

rt
 o

ffs
et

 fo
lio

 1
29

 h
er

e 
53

19
7A

.0
23

lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S

Question: 

Questions for the Record 
From: Chairman Sheldon Whitehouse 

To: Mr. Bryan Sievers 
"Cultivating Stewardship: Examining the Changing Agricultural Landscape" 

June 7, 2023 
Senate Budget Committee 

The Partnerships for Climate-Smart Commodities funds projects that help to build markets and invest in 
climate-smart producers. Your farm, Sievers Family Farms, is a major partner on one of these 
projects. How do you see these partnerships helping to enhance climate-smart markets, and what can be 
done to engage more producers in this effort? Do you have recommendations for this program moving 
forward? 

Response: 

Thank you for your question regarding the Climate Smart Commodities Grant Sievers Family Farms 
along with its partner, Roeslein Alternative Energy, were awarded a grant through the USDA Climate­
Smart Commodities Grant program announced by Secretary of Agriculture Tom Yilsack Titled Horizon 
II, the grant looks to expand the use of alternative energy systems utilizing biomass feedstock from native 
prairie, prairie strips, and cover crops. 

The Horizon II Climate-Smart Commodities grant that Sievers Family Farms, Roeslein Alternative 
Energy, and twelve additional partners are planning to participate in a novel, innovative partnership united 
in advancing a new climate-smart system for US agriculture. The system will reduce greenhouse gas 
(GHG) emissions and improve carbon sequestration for corn, soybean, pork, and beef commodities, while 
creating transformational opportunities for smaU and historicaUy underserved producers. 

When deployed nationwide, the overall expected gross energy generated by the system is I . 8 billion 
dekatherms (Dth), with $70. 7 billion per year in new gross revenue generated and a CO2e 
reduction of 250 million metric tons through agriculture. The project will verify on a large scale 
that prairie grasses and cover crops are economicaUy viable, low-CO2e commodities that provide a stable 
income stream to farmers. It will also expand the existing supply chains to produce renewable natural gas 
(RNG), biofertilizer, and carbon credits through the smarterutilizati on and connection of resources. The 
proposed climate-smart system will add further value in terms of soil health, clean water, flood control, 
and habitat for native wildlife . The Horizon II system will leverage $700 million in capital spent on 
Horizon I projects to produce over 5 million Dth RNG in the next 5 years, and also use the existing 
natural gas transmission and distribution system. The new climate-smart system provides a transitional 
source of renewable energy that is distributive, dependable, and supplements, rather than competing with, 
food systems. Providing energy independence and security for the US and allies is vital in these times of 
uncertain supply from unreliable and sometimes even hostile countries. 
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Through the grant, a pilot program for renewable natural gas production (RNG) will be developed, 
deployed, and verified in Iowa and Missouri, where much of the nation ' s corn, soybeans, and pork are 
produced. Horizon Il seeks to incentivize improved management of nitrogen fertilizer and other inputs on 
agriculture land, which is critical to the success of climate-smart practices. 

Farmers, livestock producers, and landowners will be compensated for GHG reductions and 
carbon sequestration in the soil through an outcomes-based carbon credit program. 

Cover cropping and grassland restoration will be further incentivized through a novel, market­
based program that supports renewable natural gas (RNG) production through the anaerobic 
digestion of herbaceous biomass combined with manure. 

This renewable energy can be fed into the national grid and become part of the sustainable 
new value chain. 

• Program partners will collaborate with farmers, livestock producers, landowners, and other 
stakeholders, including early adopters of practices and historically underserved producers, to 
ensure equitable access to the opportunities offered by the sustainable, low-carbon agriculture of 
the future. 

The Horizon Il grant will be collaborating directly with agricultural producers to implement practices and 
participate in the pilot project. We have not yet fmalized all the grant paperwork with USDA but hope to 
have that completed to start implementing this fall . 

Outreach directly to farmers will occur to educate and inform them about the project and potential 
benefits - environmental, agronomic, and economic for their operation. Farmer education and 
understanding the impact on their operations will be key to expanding participation in the Horizon II grant 
and all other grants. A specific goal is to provide additional revenue streams through carbon credits and a 
market for grassy biomass that will allow smaller farms to be more profitable. This vision will be turned 
into reality by a seasoned partnership working together to achieve three major goals: 

Goal 1: Implement climate-smart food, feed, fuel production practices, activities, and systems by 
introducing a novel, resilient, and reliable source of renewable energy from cover crops and 
restored prairie that provides significant reductions in CO2 and other emissions, while improving 
soil health, clean water, flood control, and habitat for native wildlife . 

Goal 2: Transparently measure, monitor, and verify the carbon and greenhouse gas (GHG) benefits 
associated with those practices; and, 

Goal 3: Provide equitable access to new positions, markets, products, and value chains and allow 
for an inclusive rural economy of the future. 

While focused on expanding a new, renewable source of energy, reducing GHGs, and improving soil 
carbon storage, the proposed climate-smart agricultural systems will add further value by cooling the 
atmosphere, rebuilding soil, improving soil organic matter content, cleaning water, 
preventing flooding, and providing vital, quality habitat for our diminishing wildlife The proposed 
climate-smart production can be seamlessly integrated into current practices and 
will neither disrupt markets nor interfere with safe and secure food supply goals. 

This pilot project will prove out the integration of grassy feedstocks, technologies, and markets, 
and determine processes to expand digester profitability to small-to-midsized farms in the US 
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that may or may not have livestock The overaU vision for Horizon II is to incentivize the planting of 100 
million acres of cover crops and 30 million acres of native grassland in the continental US by 2040. 
Through integration of Horizon I and II, this climate-smart commodities partnership is poised to deliver 
significant revenue and CO2e benefits for US agriculture when deployed nationwide. Together, the 
Horizon I and II systems will be developed and tailored to other agricultural commodities (i.e. , dairy, 
poultry) and regions of the country once fully developed, deployed, and verified through this project. 

Our recommendations for moving the Horizon II Climate-Smart Commodities grant program 
forward are : 

Roeslein Alternative Energy and its partners in the grant are particularly interested in being able to receive 
biomass, for anaerobic digesters, which can be harvested from acres enroUed in prairie strips, rnter strips 
and other CRP enrollments. However, the current reduction in payment levied by USDA for this harvest 
exceeds the value of the biomass. We would like to see the payment reduction waived for biomass 
harvested from CRP going into renewable energy production. 

We also want to ensure that using biomass from cover crops as a feed stock for our anaerobic digesters 
can be accomplished in a way that maximizes the value of the ecosystem services it delivers . We believe 
biomass harvest should be an approved cover crop termination method under the crop insurance program. 

FinaUy, we want to ensure that biomass, such as cover crops and native prairie, when used for biogas 
production from anaerobic digestion is eligible as a D3 CeUulosic Biofuel feedstock under the EPA' S 
Renewable Fuel Standard. 

Respectfully submitted on June 15, 2023, by: 
Bryan J. Sievers, Chief Operating Officer 
Sievers Family Farms, LLC 
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Executive Summary 

Climate change poses a major risk to the stability of the U.S. financial system and to 

its ability to sustain the American economy. C limate 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 significant act ion 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 

cont inue to cope with some measure of cl imate change-re lated impacts. 

This reality poses complex risks for the U.S. financial system. Risks include disorderly 

price adjustments in various asset classes, w ith possible spillovers into different parts of 

the financial system, as well as potential disruption of the proper functioning of financial 

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 financial 

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 act ivity, for example, by limiting the availability of credit 

or reducing access to certain financial 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 financial 

system vu lnerabilities 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 financial system to future shocks. 

EXECUTIVE SUMMARY 
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The central message of this report is that U.S. financial regulators must recognize 

that climate change poses serious emerging risks to the U.S. financial 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 financial institutions and market participants 

do the same. And it calls for policy and regulatory choices that are flexible, 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 financial community should not simply be reactive-it should 

provide solutions. Regulators should recognize that the financ ial 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 financial 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 finding-financial markets will only be able to 

channel resources efficiently to activities that reduce greenhouse gas emissions if an 

economy-wide price on carbon is in place at a level that reflects 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. ln the absence of such a price, 

financial markets will operate suboptimally, and capital will continue to flow 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 financial regulators: it is the job of Congress. 

A central finding of this report is that climate change could pose systemic risks to the 

U.S. financial 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 financial system 

simultaneously. In addition, systemic shocks are more likely in an environment in which 

financial assets do not fully reflect 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 financial stability. 

ii MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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At the sa me time, this report finds that regulators should also be concerned about the 

risk of climate-related "sub-systemic" shocks. Sub-systemic shocks are defined in this 

report as those that affect financial markets or institutions in a particular sector, asset 

class, or region of the country, but without threatening the stability of the financial system 

as a whole. This is especially relevant for the United States, given the country's size and 

its financial system, which includes thousands of financial institutions, many regulated at 

the state level. Sub-systemic shocks related to climate change can undermine the financial 

health of community banks, agricultural banks, or local insurance markets, leaving small 

businesses. farmers, and households without access to critical financial services. This is 

particularly damaging in areas that are already underserved by the financial system, which 

includes low-to-moderate income communities and historically marginalized communities 

The report finds that, in general, existing legislation already provides U.S. financial 

regulators with wide-ranging and flexible authorities that could be used to start addressing 

financial climate-related risk now. This is true across four areas-oversight of systemic 

financial risk, risk management of particular markets and financial institutions, disclosure 

and investor protection, and the safeguarding of financial sector utilities. Presently, however, 

these authorities and tools are not being fu lly 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 refinement , especially as understanding 

of climate risk continues to advance and new data and tools become available 

Insufficient data and analytical tools to measure and manage climate-related financial 

risks remain a critical constraint. To undertake climate risk analysis that can inform 

decision-making across the financial system, regulators and financial 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 financial products. At 

the same time , proprietary data and analytical products can introduce innovations that 

improve cl imate 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. 

EXECUTIVE SUMMARY iii 
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The lack of common definitions and standards for climate-related data and financial 

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 definitions 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 classificat ion systems can 

help foster greater transparency and comparability in markets for financial produc ts 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 connec tions 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 specific 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 financial 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 financial 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 financial risks 

is an essential building block to ensure that climate risks are measured and managed 

effectively. Disclosure of such infonnation enables financial regulators and market participants 

to better understand climate change impacts on financial 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 firms , margins, cash flows, 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 financia l risks 

continues to grow, and reporting initiatives have led to important advances. Investors 

and financial market actors have long called for decision useful climate risk disclosures, 

and in 2019, more than 630 investors managing more than $37 trill ion signed the 

iv MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Global Investor Statement to Governments on Climate Change, which called on governments 

to improve climate-related financial 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 CTCFrn. Also, in 2010, the U.S. Securities 

and Exchange Commission CSEC) 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 sufficiently 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-rela ted information, but 

significant variations remain in the information disclosed by each company, making it difficult 

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 

firms: 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 flowing 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 financial 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 financial 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 regu lation 

affecting the financial 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 credi t guarantees and other means of attracting private capital 

by reducing the risks of low-carbon investments---catalyze capital flows toward innovation 

and deployment of net-zero emissions technologies. A new, unified federal umbrella could 

help coordinate and expand these government programs and leverage institutional capital 

to maximize impact and align the various federal programs. Climate finance labs, regu latory 

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 specific areas of need. In addition, clarifying 

existing regulations on fiduciary duty, including for example, those concerning retirement 

and pension plans, to confirm the appropriateness of making investment decisions using 

c limate-related factors- and more broadly, ESG factors that impact risk-return-can help 

unlock the flow of capital to sustainable activities and investments 

EXECUTIVE SUMMARY v 
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Derivatives markets can be part of the solution. Refinements or modifications 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 financial system risk; 

international engagement by the United States could be significantly 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 CIOSCO) 

sustainable finance network, and relevant committees within the Financial Stability Board 

CFSB) to study climate-related financial 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 CNGFS), the Coalition of Finance Ministers for Climate Action, or 

the Sustainable Insurance Forum CSIF). The Group of Seven CG7) 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 

• 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) 

• All relevant federal financial 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) 

• The Financial Stability Oversight Council CFSOC)---of which the Commodity Futures 

Trading Commission CCFTC) is a voting member-as part of its mandate to monitor 

and identify emerging threats to financial stability, should incorporate climate-related 

financial risks into its existing oversight function, including its annual reports and other 

reporting to Congress. (Recommendation 4.2) 

vi MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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• Research anns of federal financial regulators should undertake research on the financial 

implications of climate-related risks. This research program should cover the potential 

for and implications of climate-related "sub-systemic" shocks to financial markets and 

institutions in particular sectors and regions of the United States, including, for example, 

agricultural and community banks and financial institutions serving low-to-moderate 

income or marginalized communities. (Recommendation 4.3) 

• 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) 

• Financial supervisors should require bank and nonbank financial firms to address 

climate-related financial 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 firms ' governance frameworks, 

including by means of clearly defined oversight responsibilities in the board of directors. 

(Recommendation 4.7) 

• Working closely with financial institutions, regulators should undertake-as well as 

assist financial 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. CRecommendation 

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) 

• 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) 

• 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 fulfill its mandate in light 

of climate change and identify relevant gaps in the CFTC's regulatory and supervisory 

framework. (Recommendation 4.11) 

EXECUTIVE SUMMARY vii 
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• 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 

CRecommendation 4.12) 

• 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. CRecommendation 5.1) 

• Financial regulators, in coordination with the private sector, should support the devel­

opment of U.S. -appropriate standardized and consistent classification systems or 

taxonomies for physical and transition risks , exposure, sensitivity, vulnerability, adapta­

tion, and resilience, spanning asset classes and sectors, in order to define core terms 

supporting the comparison of climate risk data and associated financial products and 

services. To develop this guidance, the United States should study the establishment 

of a Standards Developing Organization CSDO) composed of public and private sector 

members. (Recommendation 5.2) 

• 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, financial 

regulators should clarify the definition of materiality for disclosing medium- and long­

term climate risks, including through quanti tative and qualitative factors, as appropriate. 

(Recommendation 7.2) 

• 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. CRecommendation 7.5) 

• 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 , financ ial regulators should require their disclosure, to the extent they 

are material. (Recommendation 7 .6) 

• The United States should consider integration of climate risk into fiscal policy, partic ­

ularly for economic stimulus activities covering infrastructure, disaster relief, or other 

federal rebuilding. Current and ongoing fiscal policy decisions have implications for 

climate risk across the financial system. CRecommendation 8.1) 

viii MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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• 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 centra lize 

existing clean energy and climate resilience loan authorities and co-investment programs 

into a coordinated federal umbrella. <Recommendation 8.2) 

• Financial regulators should establish climate finance labs or regulatory sandboxes to 

enhance the development of innovative climate risk tools as well as financial products 

and services that directly integrate climate risk into new or existing instruments 

<Recommendation 8.3) 

• The United States and financial regulators should review relevant laws, regulations 

and codes and provide any necessary clarity to confirm 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 fiduciary 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 " fi nancial factors, 

without creating additional burdens. (Recommendation 8.4) 

• The CFTC should coordinate with other regulators to support the development of a 

robust ecosystem of climate-related risk management products. (Recommendation 8.5) 

EXECUTIVE SUMMARY ix 
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Foreword 

Bob Utterman, Chairman, 

C/imate,Related Market Risk Subcommittee 

As this report is being finalized, the United States is in the midst of a worldwide pandemic, 

with deaths already exceeding 180,000 from COVJD, 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 wi ll 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 wi ll lead to a higher mean global temperature increase and to greater 

probabi lity 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 financial community must prepare for climate-related 

risk management challenges. The smooth funct ioning of the financial markets is crucial 

to economic prosperity generally, and in particular to facilitating the flow 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. financial 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 financial markets is critical. We hope our recommendations can play 

an important role in guiding the management of climate risk in the U.S. financial system. 

FO REWORD xvii 
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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 financial professionals. 

In convening the subcommittee, Commissioner Behnam asked many of the most important 

institutions that participate in the commodity and financial markets to pick a representative 

who would not only convey their interests, but who cou ld 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 financial 

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 financial markets have 

in facilitating the efficient allocation of capital in our market economy, and the importance 

of appropriate regulation, oversight , and risk management 

I have a broad background including economics, finance, and risk management, but also 

a long-term interest in biology, climate change, natural capital , and sustainable finance 

As an undergraduate I majored in human biology at Stanford University. My first 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 five years at the Federal Reserve Bank of Minneapolis working as a staff economist 

focused on economic forecasting. In 19861 moved to Goldman Sachs and began a career 

on Wall Street as one of the early financial engineers. I started in fixed income research 

building financial models, followed by a promotion to partner in 1994 when I became the 

head of firm-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 firm 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 po licy 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 financial system is required 

xviii MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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The Heart of the Matter 

A fundamental flaw 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 financial 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 reflected in 

prices. Unfortunately, that is not happening: emissions remain mispriced and capital is flowing 

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 tight 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 v..-hat 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 

reg ressive. 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 financial markets and regulators respond in the face of this enormous market 

failure? Nearly everyone in the financial markets understands several fundamental principles 

of risk management. The first is that you must think about worst case scenarios. Of course, 

only rarely is there a well-defined "worst case." In the financial community, we generally use 

FOREWORD xix 
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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. financial 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 reflect 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 financial (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 financial 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 (VaRl. 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 financial 

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 first 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 financial risks, climate risk has unique characteristics , such as the extended 

time horizon over which damages are expected to occur, which make it more difficult to 

measure and manage. For the financial 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 wi ll affect the valuations of financial instruments. To understand this, 

regulators, investors, and financial 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. financial system. The commissioner 

asked for a consensus document, and a process that facilitated meaningful conversations 

among relevant parties on complex issues that do not fit neatly into the current regulatory 

xx MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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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 efficient allocation of capital. They are 

urgent, they are missing, and need to be addressed. Financial markets today are not pricing 

climate risk. The financial markets cannot do that on their own. Until this fundamental flaw 

is fixed, capital will flow in the wrong direction. That is the context for. but not the focus . 

of th is report 

This report reflects agreement around a set of fundamental principles beyond pricing carbon, 

such as the need for collaboration with international efforts to address climate -related 

financial market risk. Ultimately, these principles coalesce around the need for leadership 

by the financial regulators to guide an iterative process forward while leaving room for 

American financ ial innovation. It also reflects 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 definitions 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 difficult 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 financial community and Congress 

Investors and financial 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 financial 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 wildfires, larger storms, more 

frequent floods , 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 

FOREWORD xxi 
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Chapter 1 

Introduction to Finance in 
the Face of Climate Change 

While this report wi ll be presented to the U.S. Commodity Futures Trading Commission 

<CFTC), its conclusions and recommendations wi ll also be relevant to other federal and 

state financial regulators, federal and state lawmakers, leaders in finance and business. 

and the general public. Its objective is to analyze the existing and emerging risks that 

climate change poses to the soundness and stabi lity of the U.S. financial system, and 

offer recommendations. The report considers the risk of climate change impacts, such as 

sea-level rise, extreme weather events, and rising temperatures, for economic activity and 

financial markets. It also takes into account the risks posed to the U.S. financial system 

by shifts in policy, technology, and consumer preferences- shifts that will be necessary 

to stabil ize concentrations of greenhouse gases (GHGs) and reduce the risk of the most 

damaging impacts of climate change. 

Importantly, since climate change will remain a matter of growing legislative interest, the 

report should help inform policy debates in the U.S. Congress and state legislatures. Finally, 

the report's recommendat ions should be of interest to the American people, who would 

ultimately benefit if our country can better manage one of the most significant threats it faces. 

Over the past decade, financia l regulators, business leaders, and legislators around the 

world have recognized the urgency of the chal lenge and embraced the need to better 

manage climate-related financial and market risks. Many countries have adopted legisla­

tion, guidance, and other initiatives to advance this goal. In addition, myriad international 

initiatives , working groups, task forces , coalitions, and other efforts have emerged to 

facilitate collaborative solutions and accelerate learning and information exchange. The 

United States has been involved in, and has even led, some of these international efforts; 

but it is noticeably absent in others. As the world's largest economy and second-largest 

emitter of GHGs, the United States must engage in-and lead-these initiatives. They 

are in the best interest of the nation , particularly since neither climate change nor financial 

crises respect national boundaries . 

CHAPTER 1, INTRODUCTION TO FINANCE IN THE FACE OF CLIMATE CHANGE 
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At the same time, managing climate-related financial risks requires close attention to the 

unique circumstances of the United States. They include the idiosyncrasies of our complex 

system of financial regulation, as well as existing and proposed legislation. It also must 

take into account the central role that the private sector plays in our financial system, and 

the importance of consultation and collaboration between the private and public sectors 

in the design of new policies 

Finally, it is worth noting two interrelated challenges. One is safeguarding the soundness 

and stability of the financial system in the face of climate change. The main goal here is 

to responsibly manage climate risk to protect the system's ability to serve the American 

public , support economic activity and entrepreneurship, and safeguard the assets of millions 

of savers, retirees, institutions, and businesses. The second challenge involves helping 

the financial system facilitate the transition to a low-carbon, c limate-resilient economy. 

Central to this challenge is identifying ways financial markets and institutions can channel 

significantly more capital toward sustainable investments and net-zero-emission activities, 

including low-carbon and renewable energy, energy efficiency, other net-zero or low-carbon 

technologies for transportation, industry and agricu lture, and resilience against climate 

impacts. " Net-zero" refers to activities or investments that seek a net neutral balance 

between GHG emissions produced and removed from the atmosphere 

This report focuses primarily on financial stability in the face of climate change. However, 

the report devotes a chapter to sustainable investment , recognizing its role in climate risk 

management and that , ultimately, a stable and well -functioning financial system is incompat­

ible with unmitigated climate change. A world racked by frequent and devastating shocks 

from climate change cannot sustain the fundamental conditions supporting our financial 

system. Promoting the transition to a net-zero emissions economy and safeguarding 

financial stability are consistent , mutually reinforcing objectives. 

The State of Play 

As a starting point , this report acknowledges the U.S. government's official position on the 

scientific consensus on the causes, occurrence, and impacts of climate change. Departments 

and agencies of the U.S. government, as mandated by the Global Change Research 

Act of 1990 and operating through U.S . Global Change Research Program (USGCRP), 

must record and report on the scientific consensus on the causes and impacts of climate 

change. The most recent , officially promulgated report to Congress is known as the Fourth 

National Climate Assessment CNCA). As reflected in the NCA, the consensus of the U.S. 

government is that it is "extremely likely that human activities , especially emissions of 

greenhouse gases, are the dominant cause of the observed warming since the mid-20th 

century" CWuebbles, et al. , 2017, p. 1 ). 

2 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Limiting GHG concentrations to a level consistent with a warming of well below 2 degrees 

Celsius above pre-industrial levels- the core objective of the Paris Agreement on climate 

change-is therefore essential to achieve a reasonable probability of avoiding irreversible, 

catastrophic impacts. The best current science suggests that, to reach that goal. global 

emissions must peak during the current decade and then decline rapidly, reaching net-zero by 

mid-century Limiting warming to 1 .5 degrees Celsius would yield very significant additional 

benefits in the form of avoided damage to human populations as well as ecosystems 

(IPCC, 2018) 

But , despite efforts by many countries, progress remains insufficient. Current policies put 

the world on a path toward a future well in excess of 2 degrees Celsius. Despite a short­

term reduction in carbon dioxide (CO2) , largely attributed to a transition away from coal , the 

United States is not on track to meet either its 2020 or 2025 goals under the Paris Accord 

<UNFCC, 2015; EIA, 2020; EPA, 2020) While the COVID-19 pandemic and its attendant 

economic contraction will almost certainly significantly reduce emissions globally in 2020 

and possibly beyond, those reductions are expected to be temporary in the absence of 

structural change. In any case, economic collapse is not a viable strategy for stabilizing 

the world's climate 

The United Sta tes' involvement is crucial in global efforts to combat climate change because 

of its size and economic weight. It is currently second only to China in emitting GHG. 

Cumulatively, the United States has put more GHGs into the atmosphere than any other 

country (including the European Union as a whole). It has contributed roughly one-quarter of 

all CO2 emitted since the beginning of the Industrial Revolution CRitchie and Roser, 2017) 

At the same time, the United States also remains the world's largest and most dynamic 

economy, as well as one of the largest producers and consumers of fossil fuels and energy 

generally. The scope and scale of U.S. industrial activity, long-tenn assets, and large population 

significan tly expose the United States to climate change impacts (USGCRP, 2018). 

While climate change is a global phenomenon, with the United States accounting for 

roughly one-sixth of annual global GHG emissions, U.S. leadership, historically, has been 

indispensable to global cooperation on climate change. For example, the United States 

played a key role in negotiating the United Nations Framework Convention on Climate 

Change, signed by President George H. W. Bush in 1992 and ratified by the U.S. Senate 

the same year. The United States also played an important role in negotiating the 1997 

Kyoto Protocol, while its subsequent failure to ratify the agreement undermined its effec­

tiveness. Ultimately, the United States was a driving force in the design and international 

adoption of the 2015 Paris Agreement. which has been ratified by 189 countries. That 

agreement is designed to achieve broad global participation, with all countries accepting 

responsibility to reduce emissions while balancing national autonomy with a clear expec­

tation of continually increasing ambition. It also promotes transparency about countries' 

commitments and how well they are meeting those commitments. 

CHAPTER I, INTRODUCTION TO FINANCE IN THE FACE OF CLIMATE CHANGE 3 
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While the United States has formally indicated its intention to withdraw from the Paris 

Agreement in November 2020, other countries are moving ahead. Most notably, the 

European Union has pledged to reduce emissions by 40 percent below 1990 levels by 2030 

and is now moving forward with policies to increase that reduction target to 55 percent 

Yet. no country or bloc can meet the global challenge by itself. Renewed U.S. engagement 

in international climate efforts , and its embrace of policies aimed at decarbonizing the 

economy, will be necessary to achieve significant, coordinated reductions in global emissions. 

The Centrality of Carbon Pricing 

The British economist, Lord Nicholas Stern, in his influential Review of the Economics of 

Climate Change, famously called climate change "the greatest and widest-ranging market 

failure the world has ever seen " CS tern, 2007'. From an economic perspective, greenhouse 

gas pollution is a powerful example of a negative externality. Emissions of CO2 and other 

GHGs impose significant damages on society at large in the form of future climate impacts, 

but at least in the absence of government policy, these damages remain "external" to the 

calculus of individual economic agents (Stern). In effect, the environmental costs of burning 

fossil fuels, cutting down tropical forests, and other emitting activities have been treated 

as if they were "free. " 

Without an effective price on carbon, financial markets lack the most efficient incentive 

mechanism to price climate risks. Therefore, all manner of financial instruments- stocks, 

bonds, futures, bank loans-do not incorporate those risks in their price. Risk that is not 

quantified is difficult to manage effectively. Instead , it can build up and eventually cause a 

disorderly adjustment of prices. 

The global damage from an additional metric ton of CO2 is uncertain but is captured in the 

concept of the "social cost of carbon " (SCC). The U.S. government's central estimate for 

the 2020 SCC, calculated in 2016, amounts to $52 per metric ton of CO2 in current dollars 

CIWG, 2016). However, some scholars have argued that a more comprehensive consider­

ation of damages or risk aversion would likely lead to a significantly higher SCC CRevesz 

et al. , 2014; Daniel et al., 2019). Recent empirical evidence also finds that some measures 

of climate damages are much higher than previously understood <Hsiang et al., 2017'. 

The economist's standard policy prescription in such cases is to correct the" missing price," 

by either imposing a tax equal to the marginal social cost of pollution or by establishing an 

emissions trading system (ETS) that creates a market for emissions reductions (subject 

to a cap on total pollution across covered facilities) and thus a market price for pollution. 

Putting a price on GHG emissions, creates an economic incentive to allocate capital 

toward the development of new, lower-emitting technologies, promoting dynamic efficiency. 

In many ways, the two types of carbon pricing policies are broadly equivalent in practice. 

4 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Some jurisdictions have adopted carbon taxes or emissions trading systems. Eleven 

U.S. states and two Canadian provinces currently have an ETS. States in the Northeast 

established the Regional Greenhouse Gas Initiative CRGGD in 2008. With the addition of 

Virginia in 2021, it will cover emissions from power generation in 11 states, capturing about 

18 percent of total emissions in the region. Launched in 2013 , the California Cap-and-Trade 

Program represents the broadest carbon pricing system in the world, covering 80 percent 

of the state's GHG emissions. The California program is directly linked to the Quebec 

system under the umbrella of the Western Climate Initiative CWCD, the first international 

mechanism linking different sub-national entities. As with RGGI , there are derivatives 

markets for California carbon allowances, including futures contracts. 

The European Union Emission Trading System (EU ETS) remains the largest ETS worldwide, 

accounting for almost 90 percent of global emission trading volume. The EU ETS is 

supported by a large secondary market, in which allowances are traded bilaterally or on 

an exchange-cleared basis. In its next phase (2021 to 2030), the EU ETS will align its 

goals to the goals of the 2015 Paris agreement. Meanwhile, China is expected to launch 

a national ETS in 2020 that will initially cover the power sector before expanding to cover 

seven other industrial sectors by 2025. It has the potential to become the world's largest. 

Finally, carbon taxes are in place in jurisdictions, including Canada, Chile, Colombia, Mexico, 

South Africa, Sweden, and the United Kingdom 

Yet , despite these efforts, carbon remains underpriced worldwide. Today, various carbon 

pricing policies operate in 78 countries, states, provinces, and cities. Together, these 

initiatives cover about 22 percent of global GHG emissions. However, prices in many 

jurisdictions remain low, with half of the emissions covered by carbon pricing initiatives priced 

at $ 10 per metric ton or less CWorld Bank, 2020). In 2017, the High-Level Commission on 

Carbon Prices concluded that a carbon price in 2020 in the range of $40 to $80/tCO2 and 

rising to $50 to $1 OO/ tCO2 by 2030 would be consistent with meeting the temperature target 

in the Paris Agreement (High-Level Commission on Carbon Prices, 2017)_ In the absence 

of effective, broadly applied carbon pricing, financial markets will continue to struggle to 

motivate economic agents to act in ways compatible with long-term temperature targets. 

Various coalitions of governments, non-governmental organizations, and companies in 

different sectors have issued myriad statements in recent years affirming the importance 

of carbon pricing. Notable examples include: Ci) the Carbon Pricing Statement signed by 

73 countries and more than 1,000 companies and investors in 2014; Cii) the 2019 Global 

Investor Statement to Governments on Climate Change signed by 613 investors with 

more than $37 trillion in assets; (iii) the Guiding Principles announced by the CEO Climate 

Dialogue made up of 21 companies and four non-governmental organizations CNGOs) 

in 2019; (iv) the Economists' Statement on Carbon Dividends signed in 2019 by more 

than 3,500 economists including all four former chairs of the Federal Reserve, 27 Nobel 

laureates, and 15 former chairs of the Council of Economic Advisers; and, (v) the Vatican 

Dialogues Participant Statement on Carbon Pricing signed by the CEOs of 10 major oil 

companies along with major asset managers and others in 2019. 

CHAPTER 1: INTRODUCTION TO FINANCE IN THE FACE OF CLIMATE CHANGE 5 
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These and other similar statements commonly cite principles for carbon pricing policy that 

include, CO fairness, with respect to both the incidence of a carbon pricing policy Cin other 

words, how the impacts are distributed among different income groups, as well as how 

revenue is allocated); Cii) scope, in particular v-.rhether the carbon pricing policy covers specific 

sectors or the entire economy; and, (iii) effectiveness in achieving emissions reductions 

and thus limiting warming-a function of the initial price level and how fast it rises , as well 

as whether the policy establishes an enforceable and stringent limit on emissions 

This report recognizes that all climate policy frameworks should be sensitive to the inequitable 

burdens of climate change, particularly current and future market fai lures impacting low­

and moderate-income households and historically marginalized communities. To th is end, 

this report highlights the extent to which business-as-usual represents significant risks 

for not only American financial institutions, but also for American households. However, 

where there are risks, there are also opportunities for broader advancement in achieving 

equitable and sustainable prosperity 

U.S. and Global Action on Climate in the Financial Sector 

Despite the absence so far of effective carbon pricing globally and in many key jurisdictions, 

financial regulators and market participants increasingly recognize the need to measure and 

manage climate risks. Central banks have been especially prominent in calling for efforts to 

advance that goal. The Central Banks and Supervisors Network for Greening the Financial 

System <NGFS), chartered in 2017 , is a group of central banks and supervisors, "willing, on 

a volun tary basis, to share best practices and contribute to the development of environment 

and climate risk management in the financial sector and to mobilize mainstream finance 

to support the transition to a sustainable economy " CNGFS , 2019). As of June 2020, the 

group had 66 members and 13 observers, including members from most of the largest 

global economies and from the New York State Department of Financial Services-but no 

U.S. federal government enti ty (NGFS, 2020). 

The views of cen tral bankers are illustrative of growing concern about climate risk anxmg 

financial regulators. U.S. Federal Reserve Board Governor Lael Brainard gave remarks 

titled Why Climate Change Matters for Monetary Policy and Financial Stability, stating, 

"Congress has assigned the Federal Reserve specific responsibilities in monetary policy, 

financial stabi lity, financial regulation and supervision, community and consumer affairs, 

and payments. Climate risks may touch each of these" (Brainard , 2019). In 2018, Benoit 

Cceure, then a member of the Executive Board of the European Central Bank (ECB> , noted 

that climate change may warrant monetary policy action , if climate change impacts are so 

persistent that central banks can no longer "look through" climate change as a short-term 

shock (Cceure, 2018). Guy Debelle, deputy governor of the Reserve Bank of Australia, 

echoed that statement in 2019, saying that central banks should view climate change as 

a " trend change " with an ongoing rather than temporary impact <Debelle, 2019). 

6 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Central banks are increasingly researching climate risk, including parts of the Federal 

Reserve System. The Federal Reserve Bank of San Francisco organized a conference in 

November 2019 on "The Economics of Climate Change. " The Bank of England, the Bank 

of Canada and the ECB are all researching how clima te change could affect macroeconomic 

forecasting, systemic risks, and monetary policymaking <Wilkins , 2019: Carney, 2019; 

Lagarde, 2020). The Basel Committee on Banking Supervision published a survey of its global 

membership of financial regulators in April 2020. Twenty-four of 27 responding members 

and observers have conducted research on climate-related financial risks (BIS, 2020) 

Central banks and other financial regulators from major economies are focusing on greater 

disclosure of climate-related risks and opportunities by corporations. In 2015, the Group of 

Twenty (G20) asked the Financial Stability Board (FSB), composed of ~nancial regulators from 

the world's largest economies, to consider climate risk. In response, the FSB established 

the industry-led Task Force on Climate-related Financial Disclosures (TCFD). The FSB 

initially focused on disclosure because, as noted in the its 2015 response to G20 leaders, 

"[alppropriate disclosure is a prerequisite for both the private sector and authorities to 

understand and measure the potential effects on the financial sector of climate change, 

as markets evolve and as the wider economy transitions towards a low-carbon economy " 

<FSB, 2015, p. 2). The TCFD called for voluntary climate-related financial disclosures that are 

"consistent, comparable, reliable, clear, and efficient, and provide decision-useful infonnation 

to lenders. insurers , and investors" <TCFD, 2020a). It also issued recommendations for 

implementing disclosures. As of February 2020, more than 1,000 companies and other 

organizations, including private sector organizations with a collective market capitalization 

of $12 trillion and financial firms responsible for $138.8 trillion of assets. have declared 

support for the recommendations <TCFD , 2020b) 

Insurance regulators are also thinking about the management of climate risk. The Sustainable 

Insurance Forum (SIF), a network of 31 insurance supervisors and regu lators from around 

the world , was created in 2016 to work on sustainability challenges. Membership includes 

the U.S. National Association of Insurance Commissioners, the California Department of 

Insurance, the New York Department of Financial Services, and the Washington State 

Office of the Insurance Commissioner (SIF. 2020). Its goals are to strengthen insurance 

supervisors' and regu lators' understanding of, and responses to, both sustainability and 

climate -related challenges and opportunities for the insurance business . The SIF has 

focused on developing and sharing supervisory best practices to address risks posed by 

climate change to the insurance sector as a whole and to individual insurance firms as 

underwriters and investors (SIF/IAIS, 2018; SIF/IAIS, 2020). 

Investors- through a variety of formal and informal bodies- also are increasingly focused 

on climate-related risks. For example, Climate Action 100+ is a group of 450 investors 

with more than $40 trillion in assets. The group has encouraged " systemically important 

emitters" to reduce their GHG emissions, as we ll as to increase board oversight and 

disclosure (CA100, 2019). The Net-Zero Asset Owner Alliance, established in 2019, is 

CHAPTER I, INTRODUCTION TO FINANCE IN THE FACE OF CLIMATE CHANGE 7 
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a group of major institutional investors , managing nearly $4.7 trillion in assets, who have 

committed to shifting their investment portfolios to net-zero GHG emissions by 2050. 

Another example is the United Nations Principles for Responsible Investment (PRD initiative, 

which requires strategy- and governance-focused climate risk reporting for all of its more 

than 3,000 signatories, which manage more than $100 trillion in assets CPRI, 2020). 

The leaders of some large asset owners and managers have made significant statements 

about the need to take climate risk seriously. The $1 trillion Norwegian government pension 

fund, the world's largest sovereign wealth fund. has adopted a detailed set of climate-related 

expectations for all portfolio companies, covering strategy. risk management, disclosure, and 

policy (Norges Bank, 2019). The fund has also divested its holdings in certain coal-mining 

and coal-burning power companies. The California State Teachers ' Retirement System 

(CalSTRS), one of the largest U.S. public pension funds, divested from U.S. thermal coal 

companies in 2016 and from non-U.S. thermal coal companies in 2017 (CalSTRS, 2016) 

Larry Fink. CEO of U.S. asset manager BlackRock, which managed nearly $7 trillion in 

assets in late 2019, has publicly equated climate risk with investment risk and pledged 

that his company will be increasingly likely to vote against company managers and board 

directors when companies are not making sufficient progress in sustainable business 

practices (fink, 2020) 

While U.S. financial institutions have taken some significant steps, rnost financial sector 

leadership on climate action has, in recent years, come from outside the United States 

European and British regulators , banks , asset owners, and insurers have been especially 

active. Authorities from China, Mexico, and Canada have also been very engaged 

International organizations, including financial standard-setting bodies and the International 

Monetary Fund have devoted significant time and attention to climate risk management. 

Yet , because of its financial system's size and scope, engagement by the United States 

is crucial if global financial markets are to effectively manage climate risk and facilitate 

the transition to more resilient, low-to-no-carbon economy. U.S. capital markets, both 

equities and fixed income, are the largest in the world and among the deepest and most 

liquid. The largest futures exchange in the world is based in the United States and offers 

the widest range of products across all asset classes. Four of the five largest asset 

managers in the world are based in the United States, and the United States represents 

the largest insurance market globally by premium volume. Without active leadership by 

U.S. regulators and financial institutions, the mission of prudent climate risk management 

will remain incomplete at best, and those gaps will remain a key weakness in the U.S. and 

global financial systems. 

8 MANAGING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Road Map of the Report 

The rest of this report focuses on the climate-related risks the U.S. financial system faces 

and on how regulators and financial institutions can address them. It is divided into eight 

chapters. This chapter has provided the policy and global context for this report. Chapters 2 

and 3 explain the climate-related physical and transition risks that the U.S. economy and 

financial system face. Chapter 4 examines the challenge of climate risk management from 

the perspective of financial regulators. It reviews their existing authorities and recommends 

actions to address the risks ou tlined earlier in the report. 

The remaining four chapters delve into topics of special interest to policymakers and the 

private sector. Chapter 5 focuses on how financial institutions and firms can manage climate 

risk, including by using consistent, comparable and reliable climate data and analytics. 

Chapter 6 looks more closely at climate scenarios and explains how they can provide 

useful insights that help regulators and companies plan. Chapter 7 looks at the disclosure 

of climate risk, outlining the evolution of the current disclosure regime and how it can be 

strengthened. Finally, Chapter 8 explores how the financial system can better facilitate 

capital flows toward activities and technologies that promote the transition to a resilient, 

net-zero emissions economy, including new and existing instruments that integrate and 

help effectively manage climate risk. 

Collectively, these chapters provide recommendations that highlight a range of innovations 

in the public and private sectors that help advance the economic resilience of the U.S 

financial system. More fundamentally, these innovations offer the opportunity to adapt 

the American economy to provide new financial products, services, and technologies to 

advance a broader global transition that removes or eliminates GHG emissions from the 

global economy. These innovations and opportunities provide a foundation for Americans 

to invest in a transition to a more environmentally sustainable and socially equitable future. 

Recommendation 

Recommendation 1: 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. 

CHAPTER I, INTRODUCTION TO FINANCE IN THE FACE OF CLIMATE CHANGE 9 
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Chapter 2 

Physical and Transition Risks in 
the Context of the United States 

Climate-related physical and transition risks are already impacting, or are anticipated to 

impact , nearly every facet of the U.S. economy-a broad cross-section of markets, products, 

instruments, and services. How material these climate-related risks wi ll be varies depending 

on time horizon, geographic region , and segment of the economy, as well as on climate 

mitigation and adaptation act ions. If these risks are misunderstood and mismanaged, they 

could affect financial assets and financial markets, and in turn the ability of the financial 

system to serve the American economy. As summarized in this chapter, some climate 

change impacts already can be seen in various asset classes. These impacts ultimately 

undermine the economic welfare of American households and often disproportionately 

burden low-to-moderate income (LMI) and historically marginalized communities-further 

undermining environmental justice. 

The risks associated with climate change are many and complex, but for simplicity, they 

are often divided into physical and transition risk. Physical risk is defined as risk that arises 

from the material. operational. or programmatic impairment of economic activity and the 

corresponding impact on asset performance from the shocks and stresses attributable 

to climate change. Transition risk, on the other hand, is defined as risk associated with 

the uncertain financial impacts that could resu lt from a transition to a net-zero emissions 

economy. These risks could arise, for example, from changes in policy, technological 

breakthroughs, and shifts in consumer preferences and social norms (Bolton, et al., 2020). 

Figure 2.1 summarizes the causal chains through which physical and transition risk could 

affect economic activity and the financial system. While both physical and transition risks 

can directly impact asset values, the distribution of indirect wealth effects may further impair 

assets. This chapter focuses on the causal chains ending with impacts on asset values. 

Chapter 3 focuses on the impacts on financial institutions and possible feedback loops. 

CHAPTER 2, PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 11 
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Figure 2.1: Relationship Between Physical and Transition Risks 
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Physical Risks 

Feedbackloop,asfinancialsystems 
stress further exacerbates 

disruptions in economic activity 

The measurement and understanding of physical risk vary considerably from sector to sector 

and remains, overall, in an early stage of development. The impacts of physical risks may 

also vary significantly within a sector depending on the risk and firms' climate management 

practices and capacities. In general, physical risks may be either acute or chronic. Their 

severity depends on the physical exposure o f assets, infrastruct ure, and populations. 

Advances in attribution science that help distinguish climate trends from natural variability 

CNASEM, 2016), together with advances in measurement technology, are improving the 

understanding of physical climate lisk (Keenan, 2019). With further advances in technology 

and standardized disclosure practices, additional physical risks may be discovered, and 

existing risks wi ll be measured and reported with increasing precision and sophistication 

Through stress testing, scenario planning and other analytical measures, sectors and firms 

may be better prepared to mitigate and adapt to c limate change. 

Estimates of physical risks are based on a variety of assumptions, scenarios, and Repre­

sentative Concentration Pathways CRCPs). RCPs are widely used, consensus-based 

models that estimate how climate systems may respond to specific concentrations of 

greenhouse gas in the atmosphere. Currently, no standardization exists within or across 

sectors on which parameters to use for evaluating physical risk, and so these estimates 

12 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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remain first-order approximations. For instance, there is an ongoing debate concerning the 

assumptions in RCP 8.5 (the most severe of the RCPs) and whether it underestimates 

business as usual (Christensen, Gillingham, and Nordhaus, 2018) or overestimates physical 

and economic impacts by disregarding gradual shifts in the global energy economy (Ritchie 

and Dowlatabadi, 2017)_ However, these pathways and associated estimates neverthe­

less importantly help shape awareness among policymakers and the private sector on the 

magnitude and nature of the risk 

With those caveats, the latest research suggests that, by the end of this century, the negative 

impacts on the United States from climate change will amount to about 1 .2 percent of annual 

gross domestic product CGDP) for every 1 degree Celsius increase (Hsiang, et al., 2017) 

This is roughly the equivalent of wiping out nearly half of average annual GOP growth rates 

in recent years. There is great uncertainty about how those losses may be distributed across 

the United States and within any given sector or asset class. But the research suggests 

that the South, Central and mid-Atlantic regions likely will be more heavily impacted than 

northern regions. This could affect how capital is distributed among regions (Hsiang, et al. ; 

NGFS, 2019a). The relationship between climate change, warming temperatures, and 

economic output is not antic ipated to be as linear as described in this chapter. Beyond 

certain ecological and economic thresholds, economic losses could be significantly greater. 

Agriculture and Ecosystem Services 

Agriculture is an important part of the U.S. economy. In 2017, agriculture, food, and 

related industries contributed more than $1 trillion, or 5.4 percent of GDP (USDA 2020) 

Agricultural producers alone provided more than 3 million jobs in 2019 (USDA). Physical 

risks to agriculture include a wide range of shocks and stresses. They include, for example, 

localized heat stress impacting livestock (Rojas-Downing, et al., 2017) and farm workers 

(Lundgren, et al., 2013; Gubernot, et al., 2014), as well as potential annual productivity 

declines of 2 to 4 percent under moderate to severe emissions scenarios across the U.S 

agricultural economy (Liang, et al. , 2017l. One study projects that each degree-Celsius 

increase in global mean temperature could, on average, reduce global yields of wheat by 

6 percent; rice by 3.2 percent; maize by 7.4 percent: and, soybeans by 3.1 percent (Zhao, 

et al. , 2017). These potential declines in crop yields undermine the domestic capacity to 

feed a global population that increases roughly 1.1 percent a year CWorld Bank, 2019) 

While the magnitudes of the est imates and the extent to which adaptation may mitigate 

future losses vary (Burke and Emerick, 2016), there is general agreement that climate 

change will reduce average yields and total production for most crops in most regions. 

(Porter et al. , 2014). To this end, adaptation measures (for example, micro-irrigation) and 

resilience technologies (for example, drought-tolerant biotechnology) offer great promise 

for mitigating potential future declines in agricu ltural output. 

Other risks include degradation in water and soil quality (Gowda, et al., 2018), quantity 

CDai and Zhao, 2017), and increased uncertainty and variability in crop and fisheries yields 

CWalthall , et al., 2012), increased range and virulence of pests CTaylor, et al., 2018), and 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 13 
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more frequent disruptions of distribution and processing from extreme weather (Bakker, 

et al., 2018). More broadly, climate change is impacting, and is projected to impact, not 

only commercial agriculture in the United States, but also the ecological systems and 

biodiversity that agricultural systems rely on for everything from the provision of clean 

water to healthy forests (Lipton, et al., 2018). Logistical constraints that prevent or delay 

the shipment of crops, seeds and material, such as when the Mississippi River has too 

little or too much water to safely support barge traffic, also impact the agricultural economy 

CAttavanich, et al., 2013). 

Financial market participants dealing in agricultural commodities must adapt to this wide 

range of physical risks by devising new ways to value, price, and manage climate risk 

Another key challenge is the future capacity of the U.S. government to provide actuarially 

sound crop insurance, based on best available data, to support changes in underwriting 

and pricing attributable to climate change and natural variability CAnt6ni, et al., 2012: Rosa, 

2018). Crop insurance for extreme events that can financially devastate American farmers 

is a crucial protection. ln addition, future public and private investments in adaptation and 

resilience-water conservation, drought-tolerant crops, and logistics and storage infra­

structure-are needed to manage physical risk in the sector. 

Infrastructure 

Awareness is growing across infrastructure sectors, including energy, water, transportation, 

and communications, that physical risks do not just impact particular sites and locations 

CBertolotti, et al., 2019), but also shorten the lifecycle of infrastructure and degrade its 

operational reliability (Maxwell , et al., 2018). Even slight degradations in lifecycle perfor­

mance can compromise the long-term yields and creditworthiness of revenue-producing 

assets in both the public and private sectors. In addition, there is growing appreciation 

that disruptions in energy, transportation, and communications in frastructure can impose 

economic losses on communities, adding to the losses from damage to the infrastructure 

itself. Even in low-to-middle income countries with significantly less infrastructure than 

the United States, infrastructure disruptions already impose between $391 billion and 

$64 7 billion in annual costs to firms and households CHallegatte, et al., 2019). It is reason­

able to assume that under a business-as-usual scenario annual losses in the United States 

could far exceed these estimates. 

In the context of longstanding deferred maintenance chal lenges, the U.S. power infra­

structure faces significant vu lnerabilities from more frequent extreme weather attributed 

to climate change CASCE, 2017). Ag ing infrastructure and climate change will require 

significant capital investments to ensure compliance with existing reliability and engineering 

resilience standards for the delivery of electrical power and fuel <DOE, 2017). In addition, 

regulated utilities are facing increased legal liability from their inability to fully account for 

and mitigate physical risks (Gundlach, 2020). For example, the 2019 bankruptcy of the 

Pacific Gas and Electric Company CPG&E) marked the first-ever bankruptcy attributed, in 

14 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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part, to liabilities arising from climate change-related impacts, namely, record wildfires 

PG&E, with $71 billion in assets and $51 billion in debt, was confronted with $30 billion in 

estimated wildfire liabilities CMacWilliams, et al., 2019). 

In addition, the adaptation measures themselves-such as periodically cutting-off power 

in high-risk fire zones in California-may impose collateral economic costs COvaere, et al., 

2019). Early-stage research suggests electrical transmission and distribution infrastructure 

costs from climate change could increase 25 percent by 2090 (Fant, et al., 2020). Similar 

costs associated with climate adaptation and direct losses likely will strain existing utility 

credit quality and OOnding capacity, as well as increase customer costs-potentially limiting 

broader economic activity 

Transportation and water infrastructure share similar challenges from physical risk. For 

example, single-point and cascading failures in infrastructure systems can result from 

accelerated material degradation of concrete, steel. timber and earthen structures from 

extreme precipitation, extreme temperatures, and changes in relative humidity, salinization, 

and carbonization (Stewart and Deng, 2015; Bastidas-Arteaga, 2018). Location-specific 

exposure to extreme precipitation events, coastal flooding , inundation from rising sea levels, 

extreme heat, icing, subsidence and forest fires challenge nearly every element of trans­

portation systems, from bridges and airports to pipelines and ports (Jacobs, et al., 2018). 

The same can be said of infrastructure supporting the treatment , distribution and supply 

of water (Maxwell, et al., 2018). Even without climate change, significant resources will 

be required to safeguard water infrastructure. A survey of local governments by the U.S. 

Environmental Protection Agency estimated that state and local investments of $472 billion 

(2018) will be required over the next two decades just to maintain drinking water infrastruc­

ture CEPA 2018). One estimate puts future investments to maintain all domestic water 

infrastructure at $123 billion per year CAjami, et al., 2018). Climate change impacts likely 

will add to ongoing capital investment deficits in water infrastructure. Failure to adequately 

invest in water infrastructure could result in the loss by 2040 of nearly a million jobs that 

directly depend on water CEPA 2018) 

Growing demand for investments to protect infrastructure from climate-related physical 

risk are likely to increase fiscal pressure on state and local governments. Many of them are 

already straining under the weight of unfunded pension obligations and rising healthcare 

costs (Gilmore and St. Clair, 2018). The COVID-19 pandemic will add to pre-existing fiscal 

burdens. Some financial markets are beginning to price in the expected fiscal burdens of 

coping with physical risk. For example, municipal bond markets may already be pricing in 

exposure to sea level rise in some coastal jurisdictions (Goldsmith-Pinkham, et al. , 2019) 

With greater discovery and reporting of physical risk, many public borrowers may face 

higher capital costs to compensate investors for higher perceived default risk. That, in 

turn , will increasingly limit governments' capacity to invest in critical infrastructure and in 

infrastructure that supports and protects their tax base. It may also result in higher local 

property and sales taxes. 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 15 
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Figure 2.2: U.S. Billion-Dollar Disaster Events 1980-2020 (CPI-Adjusted) 
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As represented in Figure 2.2, the economic costs of disasters to the public and private 

sectors have been rising, as represented by the rising incidence of billion-dollar disasters 

This is a function of greater exposure o f cities, populations and assets, and the greater 

intensity and frequency of a variety of extreme weather events. Many of these extreme 

events are already attributable in varying degrees to climate change. For local governments, 

losses from such extreme events can have fiscal ramifications for many years. Even without 

climate change, the United States needs to make significant investments in building new 

infrastructure and maintaining existing infrastructure. Climate change and extreme weather 

events add additional barriers of cost, time, uncertainty, and risk to these investments 

Commercial and Residential Real Estate 

The real estate sector shares similar physical risks with the infrastructure sector. The real 

estate sector is not only dependent on infrastructure, it also generates local property tax 

revenue that supports most domestic infrastructure investment in the first place <Shi and 

Varuzzo, 2020). Since the value of real estate is closely linked to the value of the land it 

is built on, physical risks, such as wildfires and rising sea levels, can directly affect real 

estate prices 

Indeed, emerging research shows that exposure to climate-related risks already affects 

real estate values. For example, research has shown that increased perceptions of physical 

risk in a local housing market depress the prices of homes exposed to sea level rise 

16 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 



103 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00107 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197 In
se

rt
 o

ffs
et

 fo
lio

 1
76

 h
er

e 
53

19
7A

.0
70

lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S

(Giglio, et al. , 2015a; Giglio, et al. , 2015b). Bernstein, et al. (2019) and Baldauf, et al. (2020) 

provide evidence that perceptions of flooding-related climate risk are currently priced into 

some real estate markets. Even in high-value markets, such as Miami, evidence suggests 

that the price appreciation of properties that have a high risk of climate-attributed flooding 

may slow relative to lower-risk properties (Keenan, et al. , 2018). Similarly, early-stage 

research has demonstrated that the price of homes drops when they are designated to 

be in a wildfire risk zone (McCoy and Walsh, 2018: Garnache and Guilfoos, 2019). While 

climate risk already appears to affect real estate values , these effec ts likely will increase 

as physical risks become more frequent and severe. Commercial real estate is particularly 

vulnerable to the shocks and stresses of climate change that may lead to declines in local 

GDP. which drives demand for office, industrial. and retail space (BIi, 2019). 

A decline in real estate values can have larger implications for the U.S. economy and finan­

cial sector. For most U.S. households, housing constitutes the largest share of household 

wealth, and substantial evidence suggests that household spending varies with housing 

wealth (Mian, et al. , 2013: Stroebel and Vavra, 2019). Declining real estate values-driven 

by climate-related impacts or the perception of such impacts in the future-could substan­

tially depress economic activity. Some populations and local communities within the United 

States may ultimately be required to relocate , with potentially significant economic losses 

for households and investors. 

Since most residential real estate in the United States is purchased with a mortgage, 

physical risk could also affect the underlying mortgages. Early-stage research suggests 

that wildfires and flooding cause increased residential mortgage default rates (Issler, 

et al. , 2020). As Chapter 3 will discuss, declines in mortgage values could affect financial 

market participants. including banks that hold these mortgages on their balance sheets, 

investors in mortgage-backed securi ties , and government-sponsored enterprises CGSEs), 

primarily Fannie Mae and Freddie Mac, which guarantee the default risk of the mortgages 

they securitize (Ouazad and Kahn, 2019). Emerging evidence suggests that lenders are 

passing along riskier mortgages (Ouazad and Kahn) to the GSEs, in part , to remove risk 

from their own books <Keenan and Bradt, 2020). The federal guarantee of the GSEs 

suggests that U.S. taxpayers may ultimately be on the hook for prepayment and default 

risks associated with the impacts of physical risks on collateral values (Ouazad and Kahn, 

2019: Keenan and Bradt, 2020J. 

Human Health and Labor Output 

Human health is significantly exposed to climate-related physical risks. Health impacts from 

climate change include ext reme heat exposure: degraded air quality; infectious, water- and 

vector-borne diseases: food contamination and declining access to nutritious foods; chronic 

physical and mental stress; and, physical injuries and mental distress from extreme events 

(Ebi, et al. , 2018). Many of these health impacts and corresponding financial costs have 

been shown to disproportionately burden low-wage workers and historically marginalized 

populations (Schmeltz, et al., 2016; Wondmagegn , et al. , 2019). Thus , mitigating climate 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 17 
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change would reduce economic burdens that amplify economic inequality. For instance, a 

decline in the use of fossil fuels will improve air quality, which would have a disproportion­

ately positive impact in certain marginalized communities (Bullock, et al. , 2018). 

These impacts could also reduce labor capacity and productivity, which in turn could reduce 

the capacity of workers and employers to pay for healthcare services. Most critica lly, 

extreme heat is anticipated to greatly impact human health and lead to greater rates of 

premature mortality. From extreme heat alone, annual damages from premature death 

in 2090 were projected to be between $60 billion (2015) and $140 billion (EPA, 2017) 

States in the Southeast and Great Plains could see declines in labor capacity approaching 

3 percent (Dunne, et al., 2013; Houser, et al., 2015); some locations in Florida and Texas 

could see a total loss in annual labor hours of 6 percent or more (Gordon, 2014; EPA, 

2017). Six percent is the equivalent of losing two weeks of income a year. By 2090, total 

impacts from extreme heat attributed to climate change could result in more than 2 billion 

lost labor hours, corresponding to $160 billion (2015) in lost wages <Graff Zivin and 

Neidell, 2014; Hsiang, et al., 2017; EPA. 201 n Indeed, companies that rely on outdoor 

and manual labor may face physical risks from declining labor productivity and higher costs 

associated with workers' compensation, health insurance, and general liability insurance. 

They may also face pressure to increase wages to attract workers for such physically 

demanding employment <Day, et al. , 2019). In cumulative terms, these emerging impacts 

are anticipated to disproportionately impact LMI and historical marginalized communities. 

Finally, as the COVID-19 pandemic has made clear, healthcare and public health systems 

in the United States have limited excess capacity to treat patients during extreme events 

<Bein, et al., 2019). Such events could include, for example, events stemming from infec­

tious diseases and tropical cyclones attributable, in part, to climate change (Wu, et al., 

2016). Public health infrastructure in the United States and around the world has been 

affected by significant reductions of public investment in recent decades (Masters, et al., 

2017). Unless this trend is reversed, the U.S. healthcare system may not be able to cope 

with the burdens from climate-related physical risk. For instance, healthcare facilities, 

networks and enterprises could face financial challenges associated with the exposure of 

highly vulnerable and aging populations subject to increasing climate-attributed stresses, 

such as extreme heat and infectious disease, and shocks, such as stronger hurricanes 

and wildfi res <Desai, et al., 2019). 

Supply and Demand Shifts 

Climate change likely will fu rther affect both supply and demand in the economy. For 

instance, demand for electricity for space cooling and water for irrigation may significantly 

increase. However, direct and indirect measures of demand may also decrease. There 

is little empirical research on the extent to which output per worker may decline and the 

extent to which wage pressure and financial burdens may be redistributed demographi­

cally. However, climate change-within the context of broader trends such as the aging 

of society, and income inequality-likely will put additional and disproportionate pressure 

18 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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on consumers and taxpayers (Hallegatte and Rozenberg, 2017). In theory, with lower 

wages and greater fiscal and financial burdens, American consumers could have relatively 

less spending power to support existing demand for the financial se,vices, tourism, and 

retail sectors, with implications for manufacturing and wholesale trades. In some cases, 

local demand may be affected by climate-driven migration that may lead to depopulation 

in high-risk areas (Hauer, 2017). In these scenarios, historically marginalized populations 

and frontline communities likely would disproportionately bear the economic burdens 

(Kim, et al., 2018; Siders, 2019). 

Beyond consumption and demand effects, many sec tors of the economy face direct physical 

risks to their primary production and distribution, as well as to their supply chains <Goldstein, 

et al., 2019). Many sectors have benefited in recent years from firms within the sector 

coordinating their operations and supply chains to make them more resilient to increases in 

extreme weather that routinely directly impact 70 percent of all economic sectors CBrusset 

and Bertrand, 2018). The greater the complexity within a supply chain, the greater the 

system's resilience to climate shocks likely will be (Lim-Camacho, et al., 2017). However, 

increased redundancy in supply chains can come with the cost of reduced effic iency. The 

degree of supply chain re-optimization needed to respond to climate risks remains subject 

to a great deal of uncertainty. As climate change impacts increase, consumers, producers, 

and suppliers across all economic sectors will need to develop ongoing intelligence about 

direct and indirect physical risks in order to advance the economy's resilience and foster 

disciplined risk-taking in consumption and production (Keenan, 2019). 

Transition Risk 

Transition risks arise from both uncertainties and substantive changes. They include market, 

credit, policy, legal. technological. and reputational risks . These transition risks range from 

the introduction of an explicit or implicit price on carbon to the economic obsolescence 

of entire asset classes because of changing consumer preferences. Transition risks may 

lead to economic losses for some, while at the same time yielding benefits for others 

Transition risks may lead to both stranded capital. where asset-level capital is at-risk from 

devaluation , or stranded value, where the market-va lue of a project or firm is at-risk from 

devaluation or otherwise negatively discounted (NGFS, 2019a). In essence, transition risks 

arise when firms fail to prepare for or recognize broader market transitions. 

In a speedy transition to a net-zero economy, fossil fuel industry assets might become 

stranded (Harvey, et al., 2018). To provide some context, 75 percent of total U.S. energy is 

derived from fossil fuels CEIA, 2020). In 2019, fossil fuels provided the energy for 62 percent 

of electricity generation and 95 percent of transportation CEIAJ. One estimate for stranded 

capital from fossil fuel assets suggests a potential global loss of wealth between $ 1 trillion 

and $4 trillion (Mercure, et al., 2018). In an alternative estimate, current stranded assets 

within fossil fuel companies range between $250 billion and $1.2 trillion-depending on 

how fossil fuel firms respond to global emissions reductions <IEA, 2020). Many of these 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 19 
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assets may or may not be fully depreciable given the significant uncertainty around public 

policies and consumer preferences concerning the timing, mode, depth, and cost-sharing 

of many energy transition scenarios CKefford, et al., 2018). 

In terms of stranded value, emerging evidence suggests that, in some cases, markets 

may already be pricing in transition risk. For example, a recent study suggests that uncer­

tainty associated with policy risk is already penalizing oil companies that are investing in 

undeveloped fossil fuel reserves CAtanasova and Schwartz, 2019). Another study shows 

that, even with recent domestic policy support, market forces likely already have reduced 

domestic coal consumption past a point of no-return CMendelevitch, et al., 2019). Between 

2007 and 2017, total coal production in the United States declined by 32 percent, primarily 

because of persistently low natural gas prices (Morris, et al., 2020) . Modeling of climate 

policy shows that risks to coal producers in the future will be even higher. One study 

suggests that a price of $25 per ton of CO2 rising at 5 percent a year more than inflation 

could by 2030 reduce U.S. coal production to 77 percent below 2016 levels (Morris, 

et aU. Declines in coal may also negatively impact state and local tax and royalty revenue. 

Concerns over stranded capital in coal assets are already impacting the financing of assets, 

even in high-growth countries that have strategically planned to expand coal generation 

capacity <Ha-Duong, 2020). 

Financial market participants are already looking for ways to manage transition risk in their 

investment portfolios. For example, recent research suggests that portfolios that over-weight 

"greener" firms will outperform during periods with negative climate news (Engle, et al. , 

2020). Institutional investors already appear to be screening potential investments for 

direct carbon emissions and demanding compensation for associated transition risks 

(Bolton and Kacperczyk, 2019). This demand likely stems from the anticipated impacts of 

transition risks across the economy. Investors likely will increase their efforts to identify 

which assets are unduly exposed to a collapse in asset values that could threaten the 

economic viability of entire asset classes (Carney, 2018) 

As a subset of transition risk, technological risks also represent a challenge for financial 

and fiscal stability. A wide variety of new technologies are needed to advance net-zero 

energy production, distribution, storage, and utilization . Firms and public policies will 

inevitably seek to pick winners and losers among these technologies and among the 

users of these technologies (Zurich, 2018). The risk is that investments will be made in 

inferior technologies that either fail to achieve their stated level of performance or are 

surpassed by superior technologies be fore their full economic utilization or depreciation 

The extent of the technological risk often depends on the speed and diffusion of inferior 

technologies. Ultimately, consumers' preferences for products and services of varying 

degrees of sustainability represents its own category of transition risks, whether it is meat 

consumption, gas powered vehicles, or even investment products. 

20 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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By the same token, public policies that seek to advance specific technologies represent a 

policy risk if a technological beneficiary does not achieve the desired level of performance 

or economic return. Beyond misplaced technology preferences, policy risks may arise 

from a variety of legislative and administrative actions, or inactions, that fail to address the 

speed and depth of climate change. Risks for even the most well intended public policies, 

whether local sustainable investment protocols or federal tax policies, are defined by their 

distributional costs and benefits, timing, effectiveness, uncertainty, and continuity. Policy 

pathways could be classified along a continuum from smooth to disruptive. Disruptive policy 

pathways may be out of line with social momentum or technological capacity. A policy 

pathway may be disruptive because it is simply delayed too long or lacks the continuity to 

guide long-term capital investments. As Chapter 6 will discuss, poorly designed and poorly 

implemented policies can distort the allocation of capital across sectors and industries. 

In addition, a pathway may be disruptive because it leads to unmitigated sector-specific 

unemployment that is sensitive to the speed of energy transitions 

Current initiatives, such as the Inevitable Policy Response promulgated by the United 

Nations' Principles for Responsible Investment (PAD, have begun to provide a resource 

for financial markets to forecast short- to mid-term climate policies <PAI, 2019). Key policy 

domains include coal phase-outs: bans on internal combustion engine vehicles: carbon 

pricing: carbon capture and storage; net-zero power: energy efficiency; land use-based 

carbon management: and agricultural technologies and infrastructure policies. Each of 

these policies is evaluated based on institutional, political, and technological readiness , as 

well as metrics associated with social momentum and social equity CPRD. These are just 

a few of many metrics and models for evaluating policy risk that are discussed in more 

detail in Chapter 6 

Public and private sector actors also face a variety of climate-related legal risks, both physical 

and transition , from litigation and contract liability. As of the date of publication, more than 

1,100 climate-related lawsuits have been filed in the United States (Sabin Center, 2020) 

The most high-profile litigation has centered on complaints advanced by state attorneys 

general for violations of state securities laws, among other allegations, against a fossil 

fuel legacy firm for its alleged failure to adequately disclose material climate-related risks 

to investors. In securities law, future legal risks likely will involve decisions about whether 

climate-related risk factors are material enough to require disclosure, as well as the 

adequacy of disclosures <Vizcarra, 2018: Vizcarra, 2020). 

Finally, state and local governments have filed more than a dozen lawsuits under various 

tort theories, including state common law public nuisance claims, to recover climate-change 

related expenses from energy industry defendants. None of these lawsuits have ultimately 

satisfied the plaintiff's cause of action or theory o f damages. However, a great deal of 

uncertainty is associated with an unbounded range of potential claimants and defendants. 

In such a mass tort scenario, federal legislation may be needed to organize claims and 

damage allocations, as with the tobacco litigation of the t 990s (Olszynski, et al., 2017). 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 21 
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Legal issues beyond tort and consumer protection claims may directly impact the financial 

economy. First, there are open questions about the extent to which officers, directors and 

other fiduciaries may be violating fiduciary duties by investing in, or failing to disinvest in, 

various carbon-intensive or otherwise highly exposed assets, companies, and industries 

(Gary, 2019). A second challenge arises from uncertain legal liability for public and private 

sector actors who fail to adequately disclose material physical risks on debt offerings and 

other contracts (Keenan, 201 8). For public entities, a broader range of legal liabilities relate 

to limits on sovereign immunity arising from negligent mismanagement of physical ri sks 

(Klein, 2015). Finally, pro fessionals such as, architects, engineers, and corporate directors 

face significant questions about the consideration of climate change risks and their duty 

of care <Hill and Martinez-Diaz, 2019) 

An additional technical cha llenge relates to the evidentiary application of attribution science 

to connect climate change with damage-specific events, as wel l as the causal relationships 

associated with demonstrating legal standing to bring claims CMarjanoc and Patton, 2018). 

Overa ll , the occelerated pace of climate change is reorienting longstanding commercial 

relationships, memorialized in public and private law, faster than governing principles can 

be developed through appellate litigation. Additional legislation and regulation wi ll ultimately 

be required to calibrate many facets of the law and the regulatory state-adding additional 

policy risk 

Integrating Physical and Transition Risk 

Whi le usually discussed as distinct concepts, physical and transition risk wi ll not remain 

in neatly separated boxes in the real world. The two are likely to interact in complex ways. 

For example, dedicating more resources to accelerate the transition to net-zero energy 

generation could create trade-offs, diverting resources from climate adaptation measures, 

thereby amplifying vu lnerability to physical risks . Conversely, adaptation investments that 

mitigate the exposure and sensitivity of assets without regard for carbon management may 

ultimately amplify transition risks. Importantly, the longer governments wait to adequately 

cut emissions, the more rapidly physical and transition ri sks are likely to increase in 

parallel. The physical impacts of climate change will intensify while the magnitude of the 

response needed to arrest further warming grows. The public and private sectors must 

simultaneously advance both climate mitigation and adaptation to effectively manage both 

physical and transition risks 

In other areas, such as real estate, assets may be devalued simultaneously as a function 

of both absolute losses from physical risks and from the transition risk of consumer 

preferences shifting away from "non-green" assets that lack sustainability and resilience. 

Even within sec tors with high measures of physical or transition risks, organizational 

resilience and risk management may dictate a wide variation in climate-related risk to any 

given firm <S&P Global, 2019) 

22 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Figure 2.3: High-level Framework for the Scenario Analysis 
of Physical and Transition Risks 
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Physical risks 

Figure 2.3 highlights four high- level scenarios that may be useful to frame assumptions 

and parameters for future analysis of the adequacy of measures to address physical 

and transition risks . The two primary factors represented in this framework are the total 

amount of emissions reduction and the orderliness and continuity of any transitions <NGFS, 

2019b). Understood along a continuum, these factors likely will shape emerging strategies 

for managing market, credit, policy, legal. technological. and reputational risks. The goal 

is for the public and private sectors to manage an orderly transition that also recognizes 

and internalizes physical risks. As the following chapters will discuss, understanding the 

various modes of the transmission of these physical and transition risks into the various 

markets, instruments and assets classes of the financial system is critical for understanding 

the parameters shaping future investment analysis and prudential oversight 

CHAPTER 2 PHYSICAL AND TRANSITION RISKS IN THE CONTEXT OF THE UNITED STATES 23 
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Chapter 3 

Implications of Climate Change 
for the U.S. Financial System 

As desctibed in Chapter 2, climate-related physical and transition risks, if not well-managed, 

likely will materially impact the value of a wide range of assets . This chapter explains how 

those impacts may manifest throughout the financial system, first considering general 

implications and then covering risks to financial markets and institutions. 

A Unique Challenge for Financial Stability 

Our understanding of how climate change and societal responses to it will affect financial 

markets, institutions, and systems remains in its infancy. It is clear. however, that climate 

change presents a uniquely complex set of financial risks for three reasons. First, climate 

change will affect multiple sectors, geographies, and assets in the United States. sometimes 

simultaneously and within a short timeframe. This is no longer theoretical. For example, 

in a recent span of 24 months, the United States experienced several unprecedented 

extreme events. In 2017 , for the first time in history, three Category 4 hurricanes made U.S. 

landfall in a single year. causing extensive damage to the Gulf Coast. In 2018. California 

experienced its deadliest and most destructive wildfire season in recorded history. And 

in the year through May 2019, the United States experienced its wettest 12 months on 

record , including devastating floods affecting 14 million people in the Midwest and South . 

In the future, such impacts could compound, magnifying economic and financial shocks. 

Second , climate-related financial risks are large but remain uncertain because climate 

change is shifting fundamental environmental parameters, pushing planetary systems 

to new extremes. This is true for both acute and chronic physical risk As a result, the 

climate in the future will fundamentally differ from today's climate. Traditional risk-modeling 

techniques, which rely heavily on historical data, wi ll become increasingly unhelpful guides 

to the future. That presents a significant challenge to financial market participants and 

regulators, whose decisions hinge on having good information and data on which to ground 

their views about future conditions. Thus, society's ability to understand climate risk will 

require forward-looking analysis. which is still being developed (Barnett. et al .. 2020). 

CHAPTER 3, IMPLICATIONS OF CLIMATE CHANGE FOR THE U.S FINANC IAL SYSTEM 25 
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Third, the impact of climate change on a wide range of variables involves tipping points 

and what economists call "discontinuities" - situations in which conditions can remain 

stable for a long time but then deteriorate sharply and suddenly. Studies suggest that 

variables such as economic growth, crop yields, and labor productivity deteriorate more 

quickly and suddenly once a certain threshold temperature has been crossed (Burke, et al., 

2015) . lf these variables deteriorate non-linearly in response to climate change impacts, 

sudden and disorderly price adjustments in financial markets become more likely (Hong. 

et al., 2020). Breakthroughs affecting low-to-zero carbon technologies can also lead to 

discontinuities, and consumer preferences and energy consumption patterns can change 

unexpectedly and rapidly (Kuran & Sunstein , 1998) 

Systemic Shocks 

Because of their scale, breadth, and complexity, the impact of climate-related risks could be 

systemic. While no official definition of systemic financial risk exists under U.S. law, the most 

widely-accepted definitions contain several elements: <D shock amplification, which refers to 

conditions in the financial system that allow a given shock to propagate widely, magnifying its 

disruptive effect; Cii) disruption or impainnent of all or part of the financial system, meaning 

that portions of the system cease to effectively support economic activity: and Ciii) severe 

externalities, meaning spillovers affect the real <non-financial) economy CAdrian, et al., 2014: 

IMF, BIS and FSB, 2009). Climate-change related risks can produce all three of the elements. 

Systemic shocks are more likely when the prices of a wide variety of financial assets do 

not fully reflect climate-related physical and transition risks. Standard asset-pricing theory 

suggests that market participants will demand a premium to hold assets exposed to 

climate-related physical and transition risk. When those risks are not fully priced in, market 

participants will accumulate larger exposures to risky assets than would otherwise be 

desirable. A sudden revision of market participants' perceptions about climate risk could 

trigger a disorderly repric ing of assets, which could have cascading effects on portfolios 

and balance sheets and, therefore, systemic implications for financial stability. 

Evidence is accumulating that markets are pricing in climate-related risks imperfectly, 

and sometimes not at all. As the previous chapter explained, the U.S. property market is 

beginning to price in risk of sea level rise and climate-attributed flood risk- but unevenly. For 

example, one study found that investors purchasing U.S. rental properties are demanding 

risk premiums well aligned with scientific projections for homes exposed to sea level rise but 

people purchasing homes for primary occupancy, on the other hand, are less likely to do so 

(Bernstein, et al. , 2019). Another study examined stock prices across multiple countries , 

including the United States, and found no association between current stock prices and 

measures of predicted changes in climate-related physical hazards, even after controlling 

for fundamentals and for countries· capacity to adapt to climate change (IMF, 2020). 

An emerging body of research suggests that climate risk is curren tly underpriced in some 

markets, and that climate-exposed financial assets may be overvalued. Sudden and disruptive 

repricing is therefore possible should market participants revise their perceptions about 

26 MANAG ING CLIMATE RISK IN THE U.S FINANCIAL SYSTEM 
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physical and transition risk. A variety of factors could trigger revised investor perceptions, 

including election outcomes, reports of technological breakthroughs that reduce the cost 

of zero-carbon technologies, new research findings about the speed and nature of physical 

climate impacts, and the occurrence of major catastrophes that raise awareness of new risks. 

In addition, the fact that climate-related risks do not operate in isolation makes a systemic 

shock more likely. As Chapter 2 suggests, transition and physical risks could interact and 

compound the disruption either would exert on its own. In addition, climate-related risks 

could interact with existing, non-climate-related vulnerabilities in the financial system. For 

example, U.S. regulators have identified historically high levels of corporate leverage and 

the expansion of mortgage origination by nonbanks as existing risks to financial system 

stability CFSOC, 2019). Another, even more important, vulnerability is the likely legacy of the 

COVID-19 pandemic in the form of stressed financial-institution balance sheets, depleted 

household wealth, and growing business and government debt. Climate-related shocks 

could magnify any of these already serious vulnerabilities, increasing the probability of an 

overall shock with systemic implications. 

Sub-Systemic Shocks 

Climate-related risks need not threaten the entire financial system to merit attention 

from fi nancial regulators. Climate-related risks may well produce "sub-systemic" shocks, 

which are defined here as those that affect financial markets or institutions or a particular 

sector, asset class, or region , but without threatening the stability of the financ ial system 

as a whole. Such shocks are especially relevant for the United States, given its size and 

its financial system, which includes thousands of financial institutions, many regulated at 

the state level. 

Sub-systemic shocks can result, for example, in businesses, farmers, and residents in 

particular communities losing access to hedging instruments, insurance, credit, and other 

critical financial services. In turn, that loss of access can result in business disruptions, lost 

income, and reduced household wealth. Over time, repeated sub-systemic shocks could 

lead to the gradual accumulation of stress in the U.S. financial system and to escalating 

economic and financial losses- a systemic crisis in slow motion. 

The spatially-concentrated nature of economic activity in the United States compounds 

this risk. As shown in Figure 3.1, in 2018, just 31 counties-accounting for 1 percent of 

all counties-were responsible for generating one third of U.S. gross domestic product 

(GDP) CTartar and Pickert , 2019). A majority of those counties are located along coastlines 

and are exposed to physical climate risk. Depending on how interrelated physical and 

transition risks become, economic activity in some of those counties could be adversely 

impacted both by transition and physical risk. Multiple shocks affecting several of those 

economic hubs over a short time horizon-a more intense version of what the country 

experienced in 2017-19, for instance-could cumulatively translate into an economic and 

financial shock with nationwide consequences 

CHAPTER 3, IMPLICATIONS OF CLIMATE CHANGE FOR THE U.S. FINANCIAL SYSTEM 27 
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Figure 3.1: Spatial Concentration of Gross Domestic Product 
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Source: Adapted from Bloomberg (2019); Bureau of Economic Analysis (2020) 

Risks to Financial Market Operation 
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Climate-related risks may affect the function ing of markets essential for economic activity. 

This could happen through liquidity disruptions and through disruptions to financial market 

utilities. 

Liquidity Disruptions 

To function properly, financial markets require adequate liquidity. However, liquidity can 

deteriorate very quickly during shocks, for example when concerns about counterparty risk 

spike, or when financial intermediaries are unable or unwilling to perform certain func tions. 

For example. U.S. issuance of commercial paper maturing beyond one week seized up 

in March 2020 during the COVID-19 pandemic, as did primary- and secondary-market 

liquidity for financial and nonfinancial commercial paper. This occurred partly because 

prime money market funds, anticipating investor outflows, rushed to raise cash and build 

liquidity buffers by selling commercial paper. Also, dealer banks were reportedly less 

will ing to intermediate, as they faced balance sheet and risk-limit constraints (IMF, 2020). 

Intermediation difficulties were also reported in the municipal bond market. Dealers, faced 

with large outflows from municipal bond funds, could not warehouse the surging supply 

of bonds. Conditions eased only after the Federal Reserve injected liquidity into these 

markets through large purchases of the relevant assets 

28 MANAGING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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A confluence of physical and transition risks in a short time cou ld plausibly cause liquidity 

problems in key markets. For example, a combination of highly destructive, climate-related 

extreme events affecting key economic hubs, in the context of already-stressed balance 

sheets and historically high levels of corporate and municipal debt, could trigger widespread 

concern about creditworthiness across multiple sectors and regions. In turn, that could 

lead to a sudden spike in risk aversion, pushing investors to scramble for cash by selling 

commercial paper and rushing out of certain bond funds-causing liquidity shortages and 

intermediation difficulties. 

A similar scenario is plausible in futures markets. A combination of slow-onset and sudden 

extreme weather events in major agricultural states, for example, could lead to high volatility 

in certain agricultural commodity prices. Commodity prices can become especially volatile 

when storage facilities are damaged or storage capacity is otherwise constrained, forcing 

contracting parties supplying the physical commodity to incur additional costs. High volati li ty, 

in tum, could result in calls for variation-margin payments to clearinghouses and to greater 

pressure on short-term funding markets at the same time as other institutions, such as 

insurers and reinsurers, may be tapping the markets to fund large payouts related to the same 

extreme weather events. The result could be a liquidity crunch that temporari ly interferes 

with the smooth functioning of the commodi ty futures market. Transition risk could plausibly 

cause similar disruptions, for example with challenges to liquidity or energy futures markets 

Disruptions to Financial Market Utilities 

Financial market utilities (FMUs) transfer, clear, or settle payments, securities, commodities, 

or other financial transactions among financial institutions. 

The CFTC is primarily concerned with commodities and derivatives clearinghouses (o therwise 

known as designated clearing organizations, or DCOs), futures commission merchants, 

swap dealers, and major swap participants. Some DCOs are so critical that the Financial 

Stability Oversight Council has designated them as systemically important, which means 

that their failure "could create or increase the risk of significant liquidity or credit problems 

spreading among financial institutions or markets and thereby threaten the stability of the 

U.S. financial system" (Agnese, et al. , 2017 , p. 51 ). 1 

The CFTC has primary jurisdiction over two of the eight designated entities, the Chicago 

Mercantile Exchange <the CME Groupl and ICE Clear Credit LLC. The CME Group, through 

its U.S. clearing division, is one of the largest central counterparty clearing services 

providers in the world. It clears all contracts traded on the designated contract markets 

owned by CME Group, Inc., which includes the largest and most liquid futures contracts 

Currently, eight clearing organizations have been designated as systemically important: (i) the Clearing 
House Payments Company LL C. on the basis of its role as operator of the Clearing House Interbank 

Payments System; (ii) CLS Bank International; (iiO Chicago Mercantile Exchange, Inc.: Ov) The Depos­

itory Tn1st Company; (v) Fixed Income Clearing Corporation; (vi) ICE Clear Credit LLC: (viii) National 

Securities Clearing Corporation; and, (viiO The Options Clearing Corporation 

CHAPTER 3, IMPLICATIONS Of CLIMATE CHANGE FOR THE U.S. FINANCIAL SYSTEM 29 
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based on the S&P 500 Index, Eurodollars, U.S. Treasuries, and energy products, as well 

as interest rate swaps. Significant disruption of its operations would cause liquidity to dry 

up in futures and options markets, which could threaten the stability of the U.S. financial 

system (Treasury, 201 n. ICE Clear Credit clears a majority of the credit default swap CCDS) 

products in the United States that are eligible for clearing by a central counterparty. Its 

clearing members include global systemically important financial institutions. Disruption of 

its operations could lead to cascading defaults, which could create instability in U.S . CDS 

and securities markets CTreasury, 2017). 

Climate-related disasters , such as storms, floods , or damaging winds, could disrupt the 

operations of FM Us, perhaps even systemically important ones, depending on the location 

and climate-vulnerability of the FMU's physical in frastructure. Prolonged disruptions could 

have severe consequences for the markets they serve, including paralysis. While markets 

have yet to experience major FMU disruptions, smaller episodes suggest this risk must 

be considered. In 2012, for example, Superstorm Sandy flooded a vault of the Depository 

Trust and Clearing Corporation <DTCC>, an important clearing and settlement company 

with three subsidiaries designated by regulators as systemically important FMUs. The flood 

damaged or destroyed 1. 7 million stock and bond certificates, as well as millions of other 

documents. It took the company weeks to recover, restore, and reconcile the documents 

The company was unable to begin even a preliminary assessment of the damage for two 

weeks, until water had been pumped out of its vault (OTCC, 2014). 

Risks to Financial Institutions 

In addition to affect ing financial market functioning, climate-related risks may also affect 

financial institutions , potentially including systemically important ones . Three sets of 

questions are important here: Which combinations of assets could be affected by climate­

related risks , by how much , and how quickly? Who holds those assets, and what is their 

ability to absorb the losses? And, to what extent are losses mitigated by public and private 

shock absorbers? 

Which combinations of financial assets are affected, 
by how much, and how quickly? 

As explained in Chapter 2, climate change will likely present a material risk to certain compa­

nies and asset classes. But the extent to which the value of those securities and assets 

is affected, and in what combination, also will have important implications for the holders 

of those securities and for financial markets more generally. As shown in Table 3.1, the 

financial assets most likely to be impacted fall in several categories- those tied to: (i) real 

property; Cii) infrastructure; Ciii) companies whose business is affected by climate-related 

risks; Civ) coverage providers (namely insurers and reinsurers); and, (v) government revenue. 

Key uncertainties include the size and frequency of the losses and the potential for simul· 

taneous losses across different asset classes. ln the case of physical risk, for example, 

30 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 
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Table 3.1: Categories of Assets Exposed to Climate Change Impacts 

Categories Examples 

Financial assets directly • Commercial mortgage-backed securities (CMBS) 

tied to real property • Commercial real estate (CRE) bank loans 

Financial assets 

tied to infrastructure 

Financial assets tied 

to companies with 

businesses models or 

operations likely to be 

impacted by physical 

or transition risk 

Financial assets 

tied to insurance 

coverage providers 

Financial assets 

tied to streams of 

government revenue 

• Government-sponsored enterprise (GSE) Credit 

Risk Transfer securities 

• Real Estate Investment Trusts (REITs) 

• Residential mortgage-backed securities {RMBS) 

• Residential mortgages 

• Debt and equities of power and water utilities 

and communications companies 

• Debt and equities of public and private 

transportation infrastructure 

Equities and debt of firms in the following sectors· 

• Agricu lture 

• Airlines and the broader transportation sector 

• Automobi les 

• Cement, steel, chemicals, plastics 

• Energy, including coal, oil, and gas production 

• Hospitality 

• Metals and mining 

• Power generation 

• Service and infrastructure providers to oil and gas 

• Tourism 

• Insurance and reinsurance company debt 

and equities 

• Insurance linked securities (ILS) 

• Municipal bonds 

• Sovereign bonds 

major flooding of residential and commercial property over a large region could result, in 

a short time, in rising mortgage delinquency and prepayment rates and fall ing values of 

residential mortgage-backed securities, securitized commercial real estate (CRE) loans, 

the bonds of affected municipalities, and the stock of insurance companies (if insurance 

companies must make large payouts for flooded commercial property). Importantly, the 

extent of the climate~related damage and the financial losses associated with them can 

be reduced through investments in resilience. business continuity planning, and effective 

climate risk management more generally. 
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In the case of transition risk , a sudden adoption of ambitious climate policy-or, more 

likely, a sudden shift in perceptions about the likelihood of a major policy change-aimed 

at limiting greenhouse gas emissions, even if the policy is phased in gradually, could impact 

the debt and equity values, investment, and payrolls of companies across several sectors, 

assuming that the costs of compliance are not fully passed through to consumers. Aside 

from companies in the oil, gas, and coal mining business, the shock could affect sectors 

including electric and gas utilities, motor vehicles and parts, and transportation and ware­

housing (Jorgenson, et al., 2018). On the other hand, investments that incorporate climate 

considerations, such as sustainable investments, can also provide financial upside and 

help hedge against climate-related losses. 

Who holds the assets, and what is their ability to absorb the losses? 

How climate-related losses impact financial markets and institutions depends in part on 

which entities hold affected assets, the entities' risk management capability, and their 

loss-absorbing capacity. A nuanced understanding of different types of financial institutions 

is required. The degree to which climate risks become material for specific banks and other 

firms will depend in part on those institutions' capability of measuring and managing those 

risks . As Chapter 5 describes , financial institutions can integrate climate into their risk 

management framework in various ways. Subsequent chapters also describe how tools such 

as scenario planning and climate stress testing can help regulators and fi nancial institutions 

understand whether and how climate risk may constitute material risk for particular firms. 

Credit-Providing Institutions. Commercial banks and other credit-providing institutions 

lend to entities in locations and sec tors that may experience climate-related impacts . 

Banks could both suffer losses from impaired loans and be left less able to provide credit 

to affected entities or even entire sectors. 

In the case of transition risk, banks that lend to companies in carbon-intensive sectors 

may have some time to course-correct when facing policy or technological change that 

effectively increases the price of carbon and limits their clients' financial prospects. Average 

commercial and industrial loans in the United States typically have a maturity of one-to-three 

years. That gives banks frequent opportunities to modify loan terms and conditions and 

incorporate newly understood credit risks. In extreme circumstances, banks can refuse to 

roll over loans if they believe a company remains at high risk from sudden shifts in climate 

policy, technology, and changes in consumer demand 

Over the medium and long-run, however, the risk for banks would grow if they stopped 

lending to carbon-intensive companies and sectors but could not replace these loans 

with enough new credits to companies better able to adapt to higher carbon asset risk. 

If a bank, even a large one, was unable to adapt quickly enough, its financial soundness 

could be at risk. Certain policy paths-particularly major shifts in climate policy, or a shift 

in perceptions about the likelihood of such a policy change-could trigger an abrupt 

downturn in revenues and valuations for companies in carbon-intensive sectors, possibly 
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forcing banks to recognize credit losses on their loans and marked-to-market losses on 

their securities holdings. It is worth noting that several large U.S. banks have set sizeable 

"green·· or "sustainable" finance goals, which suggests they are confident in their capacity 

to expand that side of their business. 

In the case of physical risk, it is worth distinguishing between large, well-diversified banks 

and smaller institutions that serve particular regions or communities. In general, the largest 

U.S. banks are relatively well positioned to cope with sudden climate-related extreme 

events, such as storms, floods, and wildfires. Large credit providers' portfolios typically 

are geographically and sectorally diversified. Research suggests that bigger banks may be 

better able to offset temporary regional losses from natural disasters with earnings from 

other regions (Landon-Lane, et al. , 201 D. Large banks also are more resilient to particular 

climate-related extreme events than smaller banks because they have more diversified 

business models and are required by regulators to hold more capital relative to their assets. 

However, large banks are not immune to chronic physical risks, such as prolonged drought 

and sea-level rise, which may materia lize over multiple years or even multiple decades, and 

they are not immune to major disasters of increasing frequency and pervasiveness. Both 

these risks are more likely to simultaneously impact multiple sectors and regions, increasing 

credit risk across many borrowers. For example, in 2017, nine major international banks 

with combined assets of more than $10 trillion, including one large U.S. bank, conducted 

a scenario analysis to assess how water stress might affect creditworthiness among a 

sample of their borrowers CUNEP Fl. 2017)_ The banks undertook the exercise voluntarily 

to help them integrate and strengthen climate risk management. 

The exerc ise showed that extreme droughts would increase loan default losses 10-fold for 

certain bank portfolios. Even under milder climate change scenarios, most companies in 

the analyzed portfolios experienced credit downgrades. The most affected sec tors were 

water supply, agriculture, and in certain countries, power generation. In several cases, most 

of the financial losses came from slow-onset, chronic impacts such as drought, not from 

sudden extreme events. A key question for large banks remains not only how to manage 

these longer-term physical risks, but also how to manage them in a context of potentially 

growing transition risk 

Regional and community banks, in contrast , are more vulnerable to regionally concentrated 

physical risk, including to sudden extreme events. In 2019, community banks held 30 percent 

of all CRE loans, worth about $700 billion <FDIC, 2019) These banks' property loans tend 

to be more geographically concentrated than the loans of larger banks. In addition, CRE 

loans consti tute a much larger share-nearly a third--Of the loan books of small banks, 

as shown in Figure 3.2. In contrast , CRE loans represent only a small fraction (just over 

5 percent) of the total loans of the largest banks. For this reason, climate-related shocks 

that affect commercial property in a particular region can take a much heavier toll on small 

institutions, which tend to be regional and community banks, than on banks with nationwide 

or global balance sheets. Figure 3.3 highlights the regional nature of depository banks' 

exposure to commercial real estate lending. 
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Figure 3.2: Commercial Real Estate Mortgages as a Percent(%) 
of Total Loans, by Bank Size Measured in Assets 
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Figure 3.3: Regional Exposure to Commercial Real Estate Lending 

Dots on map represent banks with commercial real estate loans 
above 300 percent of total capital 

Source: Adapted from FDIC (2019) 

Similarly, small banks in the Midwest, in particular, hold proportionately more of certain types 

of agricultural loans that could be affected by climate impacts. Flooding and extreme heat 

reduce crop yields and disrupt agricultural production. For example, following severe flooding 
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Figure 3.4: Regional Exposure to Agricultural Lending 

Dots on map represent banks with total agriculture loans 
above 300 percent of total capital 

Source; Adapted from FDIC (2019) 

in the spring of 2019, bankers lending in the Midwest reported to the Federal Reserve Bank 

of Chicago that about 70 percent of their borrowers were at least moderately affected by 

extreme weather events in the first half of the year(Oppedahl , 20 19). At the same time, the 

portion of the region's agricultural loan portfolios reported as having "major" or "severe" 

repayment problems hit its highest level in 20 years <OppedahD 

Agricultural banks- those whose combined agricultural production and farmland loans 

account for at least a quarter of total loans-hold nearly half of all agricultural loans originated 

by U.S. commercial banks (Humston, 2019). Most of those banks are in the Midwest, as 

shown in Figure 3.4. Many agricultural banks are small and highly exposed to impacts that 

reduce tanners' ability to service their debts, including climate-exacerbated extreme weather 

events. Indeed, more than 70 percent of nonperforming agriculture loans in the Midwest 

sit on the balance sheets of banks with less than $ 10 billion in assets <Tariq and Duren, 

2019) . Should agricultural banks become credit-stressed, farmers could lose access to 

affordable credit , making it more difficult for them to recover from climate-related shocks 

Institutions Holding Climate-Impacted Assets. This category includes a diverse range 

of financial institutions, including banks, pension funds, endowments, mutual funds, and 

insurance companies. These institutions operate along a wide spectrum of investment 

horizons and risk appetites, but prudent management of climate risk is essential for all 

Most of them hold assets that may be affected-and in some cases are already being 

affected- by transition or physical risk. Ineffective management of these risks could 

lead to large financial losses, which in tu rn could tri gger asset fire sales and elevated 
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counterparty risk. These events can channel financial contagion. Also, because climate 

risk is expected to increase over time, asset holders with longer asset-liability structures 

are more exposed to climate risk. 

Commercial mortgage-backed securities (CMBS) offer one example. CMBS are made up 

of commercial mortgages pooled together and secured by commercial property, such as 

hotels, office and retail buildings, and warehouses. About half a trillion dollars of CMBS 

were outstanding as of 2019 <MBA 2019), much of it held by institutional investors. Some 

of these loans, and the property that secures them, are at risk from flooding, wildfires , 

windstorms, storm surge, and sea level rise. As of March 2019, properties in New York, 

Houston , and Miami-cities that are highly vulnerable to climate change-exacerbated 

flooding because of sea-level rise and more intense storms-alone made up one-fifth of 

CMBS properties by market value in the Bloomberg Barclays Aggregate Index (BIi, 2019). 

The risk likely will rise. One analysis estimated that about 6 percent of the properties in the 

CMBS market lie in Federal Emergency Management Agency <FEMA) flood zones, which 

are at elevated risk of inundation (BI i, 2019). Another recent study identified 2,000 CMBS 

loans, worth more than $56 billion, that are exposed to climate change-exacerbated flooding 

along the East and West coasts (Morgan Stanley, 2019). Alarming ly, more than half of 

that exposure is estimated to lie outside FEMA flood zones. That means those properties 

are at higher risk of being underinsured, and therefore the loans attached to them are at 

higher risk of impairment, with increased risk for the value of the related CMBS 

Another example involves the $3.8 trillion municipal bond market, made up of debt issued 

by U.S. municipalities. It provides crucial financing to local governments, including for 

infrastructure (MSRB, 2019). As shown in Figure 3.5, mutual funds, banks, and insurance 

companies hold a majority-about 55 percent-of municipal bonds, with households and 

non-profit organizations holding most of the rest. 

Hurricanes, floods , and other disasters are already affecting the economies of issuing 

municipalities, and that risk is expected to grow. One analysis calculated that with in a 

decade, if significant climate action is not taken, more than 15 percent of the current S&P 

National Municipal Bond Index by market value will be issued by cities suffering likely yearly 

economic losses of 0.5 percent to 1.0 percent of GDP. By the end of the century, close to 

40 percent of the index would be issued by cities facing 3 percent or more of yearly GDP 

losses because of climate-related impacts <BIi , 2019). Also, climate impacts could be even 

more devastating to municipalities in the aftermath of the COVID-19 pandemic, which likely 

will weaken the fiscal condition of many state and local governments. Climate-related losses 

could impair municipalities' ability to service their obligations and lead to downgrades and 

eventually defaults and losses for municipal debt holders. 

Spillover effects that undermine local industries and economic activity could also affect 

municipal revenue. For example, a climate-related disaster could lead businesses, workers, 

and residents to relocate permanently out of a highly affected area, resulting in lower 

economic activity, falling property prices, and declining real estate taxes. Climate change 
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Figure 3.5: Municipal Bond Holdings, by Type of Holder 
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can also damage the economic base in locations where, for example, fish have moved 

to other areas because of warming seas, or where waterfront tourism is ruined by algae 

growth. These impacts would affect the creditworthiness of municipalities, particularly 

where tax revenue sources are not sufficiently diversified. 

Transition risk could affect the municipal bond market as well Unless state and local 

governments in areas that mine coal and extract oil and gas succeed in rebasing their 

economies, shiHs away from the use of fossil fuels could result in falling royalties and taxes 

Some municipalities depend on energy revenues for up to hal f of their total tax revenue. 

Revenue losses cou ld cause fiscal stress and, eventually, municipal bond downgrades 

(Morris, et al., 2019; Morris, 2016). Although regulations require disclosure of municipal­

ities' fiscal risks , disclosure of climate-related risks by municipalities remains minimal, as 

discussed in Chapter 7, exacerbating risks to municipal bond holders (Morris, et al., 2019). 

To what extent are losses mitigated by public and private shock absorbers? 

Whether and how financial institutions incur destabilizing losses because of climate risks 

depends crucially on the presence of shock absorbers, namely private insurance and 

reinsurance. In addition, the federal government's assistance to people and businesses 

during extreme events plays a crucial role in directly mitigating risks for those who are 

impacted, and indirectly in terms of how risks are transmitted across the financial system 
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Evidence on the aftermath of disasters in the United States illustrates the importance 

of these shock absorbers in reducing potential losses to financial institutions. After 

Hurricane Katrina devastated parts of the Gulf Coast in 2005, for example, household debt 

declined because homeowners used large government flood-insurance payouts to pay off 

mortgages (Gallagher and Hartley, 2015). Similarly, a study showed Hurricane Harvey did 

not hurt consumers· access to credit, thanks in large measure to public and private shock 

absorbers, including FEMA assistance, Small Business Administration disaster loans, auto 

and property and casualty insurance payouts, and aid from the National Flood Insurance 

Program (NFIP) (Hartley, et al., 2019). Also, the National Crop Insurance Program was an 

important source of support to farmers in the Midwest following the catastroph ic floods 

of 2019 <USDA 2019). As long as these mechanisms continue to cushion the losses, the 

financial system will be at least partially shielded from climate-related shocks. 

However, these shock absorbers should not be taken for granted. As past disasters have 

repeatedly demonstrated, private insurers often raise premiums in the aftermath of major 

events to ensure that they have sufficient reserves to cover future losses. Insurers may 

also exclude coverage for risks that are too large to cover even at a higher price. In some 

cases, insurers may exit a state, regional, or national market altogether. For example, home 

insurers left the home flood insurance market decades ago 

State legislatures and state regulators, when they have the authority, may limit premium 

hikes or compel insurers to provide certain levels of coverage. This has been the case 

in states such as Florida and California. But insurers can decide to exit markets if the 

premium limits or the coverage requirements mean they would not be able to cover their 

losses. Fundamentally, if the risk is too high for private insurers, the risk may ultimately 

be left with the property owner, the government, or both. 

Climate change can cause insurance companies to fail. After the catastrophic 2018 Camp 

Fire in California, for example, a medium-sized insurer that had written many of its policies 

to cover fire had to be taken over by the California Department of Insurance (Koren, 2018). 

This danger could be exacerbated if private insurers underestimate the probable maximum 

losses they are insuring because their models do not fully capture long-term climate trends 

<DNB, 2017). Insurers typically provide one-year policies, and their underwriting decisions 

tend to be made using retrospective models with short time horizons. Thus. they, their 

reinsurers, and their regulators could neglect to account for climate change-related shifts in 

the frequency or intensity of catastrophic events that unfold over multiple years or decades. 

Another challenge is that shock absorbers may themselves exacerbate risk by creating moral 

hazard. For example, the NFIP. which is the principal mechanism for providing residential 

flood insurance in the United States, subsidizes the insurance premiums of some properties, 

typically those in the riskiest areas. This feature effectively promotes excessive risk-taking 

in areas most exposed to flooding, inundation from sea level rise , and extreme precipitation 
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events (Kousky, 2018). The implications of this moral hazard range widely from encouraging 

continuing development of residential property in risky areas to local governments' continued 

reliance on an unsustainable property tax base. Additionally, not enough attention is being 

paid to long-term solutions, such as relocation and investing in long-tenn resilience measures 

(Hill and Martinez-Diaz, 2019). This moral hazard is not unique to insurers- the demonstrated 

willingness of governments to bail out financial institutions could create an incentive for 

them to mismanage climate risk 

Finally, a critical question is whether federal insurance and other government backstops 

can in the longer-term sustain significantly higher claims than they were designed to meet 

For example, a 2019 analysis by the U.S. Department of Agriculture 's Economic Research 

Service found that under different emissions and agricultural adaptation scenarios, the 

cost of the Federal Crop Insurance Program could increase by 3.5 percent to as high as 

37 percent by 2080 (Crane-Droesch, et al. , 2019). 

Another example of a government shock absorber is the government-sponsored entities 

(GS Es), the Federal National Mortgage Association (Fannie Mae) and the Federal Home 

Loan Mortgage Corporation (Freddie Mac). Congress created the GSEs to make mortgages 

more available by enhancing the liquidity and stability of the U.S. secondary mortgage 

market. The GSEs were endowed with certain competitive advantages which, taken 

together, conveyed an implicit government guarantee on their financial obligations . After 

the 2008 financial crisis, the GSEs began transferring a meaningful portion of this credit 

risk to the private market via Credit Risk Transfer securities, which are purchased by hedge 

funds, money managers, Real Estate Investment Trusts <REITs), insurance companies and 

pension funds , though the GSEs retain considerable risk on their own balance sheets 

As major holders of mortgages and originators of residential mortgage-backed securities, 

the GSEs are exposed to physical climate risk affecting property, particularly flood risk 

Because Fannie Mae and Freddie Mac are limited by rules governing how they underwrite 

mortgages, they may have limited room to screen for and manage climate risk <Ouazad and 

Kahn, 2019). In addition , some of this opaque risk could be transferred to other parts of 

the financ ial system through the GSEs' sales of Credit Risk Trans fer securities. Ensuring 

that the GSEs are effectively measuring, monitoring, and managing climate risk will be 

imperative for their continued ability to enhance the stability of the U.S. mortgage market 

The limitations of government shock absorbers will be an especially pressing issue in the 

face of the enormous fiscal burdens from the COVID-19 pandemic. Responding to the 

pandemic has already resulted in federal debt levels not seen since World War II . If, for 

any of the reasons cited above, investors lost confidence that public and private shock 

absorbers would continue absorbing climate-related losses to the extent that they have, 

fear in financial markets could trigger a disorderly adjustment of prices in one or more 

asset classes 
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Chapter 4 

Existing Authorities and 
Recommendations for 
Financial Regulators 

In the face of c limate change, U.S. financ ial regulators must ensure that emerging risks are 

identified, measured, and effectively managed before they result in systemic or sub-systemic 

financia l shocks.2 This chapter explains how fi nancial regula tors should undertake this 

task. It also provides a high-level review of the authorities available to them under existing 

leg islation and assesses the extent to which these authorities are sufficient to start 

addressing climate risk immediately. Finally, the chapter provides recommended actions that 

financ ial regulators can take to better protect the U.S. financ ial system from climate risk. 

Five Functions of U.S. Financial Regulators 

Regulators, in an ideal world, should be able to perform five important functions to address 

climate-related risks. These functions are consistent with how regulators manage more 

traditional risks to the financial system, such as credit, market, and operational risk. The 

five functions are: 

Identify and provide oversight of physica l and transition ri sk at a systemic level. Regulators 

should be able to monitor and assess how climate risk is affecting and cou ld affect 

the financial system. That includes impacts on the function ing of financial markets and 

systemically important bank and nonbank financial institutions, impacts that cut across 

multiple asset classes and markets, and potential channels for financial contagion and shock 

magnification. Regulators should also be able to monitor "sub-systemic" shocks to parts 

of the financial system that serve part icular sectors or regions of the country. This should 

2 As explained in Chapter 3, "sub-systemic w shocks are those that affect financial markets or institutions 

in a particular sector, asset class, or region of the country, but without threatening the stability of the 

financial system as a whole. 
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include institutions that fall under the threshold of "systemically important" but may be 

affected by sub-systemic shocks or more generally by the migration, motivated by climate 

risk, of financial activity from one part of the financial system to another. 

Ensure that financial institutions, dealers, and other key market actors can monitor and 

manage c limate risks. Financial regulators should have confidence that the entities they 

supervise have mechanisms and capabilities to manage climate risk effectively. These include, 

for example, effective governance arrangements. managerial incentives, risk identification 

protocols, and risk modeling and risk quantification tools and methods. Regulators should 

also encourage market participants to build capacity, develop data and tools, and share 

good practices. 

Ensure that financial institutions, dealers, and other key market ac tors have the capacity 

to absorb climate-related financ ial impacts without causing system-wide or regional 

d isruptions. Regulators should be confident that key market participants can cope with 

climate-related impacts such as credit, mark-to-market, and underwriting losses. 

Ensure that investors, customers, and counterparties have adequate information to 

understand material climate ri sk. Publicly traded companies, entities registered with the 

CFTC and other regu lators. and financial institutions should disclose information about 

material climate-related risks in an adequate and timely manner. 

Identify and address climate-related operati onal vulnerabilities in financ ial market 

utilities (FMUs) and critica l service providers. Financial regulators should have confidence 

that FMUs have adequately assessed their vulnerability to physical climate risk and have 

adequate contingency protocols, business continuity measures, and redundancies to ensure 

operational resilience in the face of a range of extreme climate events. 

Existing Authorities and Practices 

To what extent are U.S . regulators able to fulfill the roles identified above? Existing legislation, 

in general, provides U.S. financial regulators with broad and flexible authorities to perform 

the key functions outlined above. However, regulators are not fully utilizing their authorities 

and tools to effectively monitor and manage climate risk. Further rulemaking , and in some 

cases legislation, may be necessary to ensure a coordinated national response 

Systemic Risk Oversight 

Regulators have significant. flexible authority to monitor and manage system-wide risk 

The Financial Stability Oversight Council (FSOC)--created by the 2010 Dodd-Frank Wall 

Street Reform and Consumer Protection Act (DFA)-is charged with identifying risks 

and emerging threats to the financial stability of the United States, including those "that 

could arise outside the financ ial services marketplace " CDFA. 2010, Section 112). To that 

end, the FSOC is responsible for monitoring the financial services marketplace to identify 
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potential threats to financial stability, identifying gaps in regulation that could pose risks 

to financial stability, and facilitating information sharing and coordination among the FSOC 

member agencies and other federal and state agencies on rulemaking and examinations 

CDFA, 2010, Section 112), among other things. The CFTC is a voting member of the FSOC. 

The FSOC is authorized to determine that a nonbank financial institution should be supervised 

by the Board of Governors of the Federal Reserve and subject to prudential standards 

<DFA. 2010, Section 113). It can make this determination if it judges that the institution, 

because of its nature, scope, size, scale, concentration , interconnectedness, mix of 

activi ties, or "any other risk-related factors that the Council deems appropriate" could pose 

a threat to financial stability CDFA, 2010, Section 113). (So far, FSOC has made four such 

determinations: all four designations have since been rescinded, three by the Council itself, 

and one by a federal court.) The FSOC can also recommend to the Board of Governors 

of the Federal Reserve-in the case of nonbank fi nancial companies supervised by the 

Board of Governors and large, interconnected bank holding companies-that prudential 

standards and reporting and disclosure requirements be made "more stringent" than 

those applicable to other institutions that do not present similar risks to financial stability 

CDFA, 201 0, Section 11 SJ 

The FSOC is supported by the Office of Financial Research COFR) at the U.S. Department 

of the Treasury. The OFR is charged with performing long-term research and developing 

tools for risk measurement and monitoring CDFA. 2010, Section 153). 

The Dodd-Frank Act also created the Federal Insurance Office (FIO) of the Department of 

Treasury, which is charged with monitoring "all aspects of the insurance industry, including 

identifying issues or gaps in the regulation of insurers that could contribute to a systemic 

crisis in the insurance industry or the U.S. financial system" <DFA 2010, Section 502). 

The FIO can also recommend to the FSOC that it designate an insurer as an entity subject 

to regulation by the Board of Governors of the Federal Reserve. 

Risk Management 

Under existing authorities, regulators have wide latitude to help ensure that financial 

institutions, dealers, and other key market participants are identifying and managing risk 

effectively, including in the context of the five functions mentioned above. 

Banks and nonbank financial companies. Regulators enjoy broad authority to prudentially 

supervise and regulate banks and nonbank financial companies 

Under the Dodd-Frank Act, regulators can prescribe more stringent prudential standards 

based on the riskiness , complexity, size and "any other risk-related factors the Board of 

Governors deems appropriate" in the case of non bank financial companies supervised by 

the Federal Reserve and for bank holding companies of a certain size CDFA. 201 O, Section 

165). Those prudential standards may include enhanced risk-based capital requirements and 
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leverage limits, liquidity requirements, overall risk management requirements, concentration 

limits, contingent capital requirements, and "such other prudential standards as the 

Board of Governors [of the Federal Reservel ... determines are appropriate" <DFA, 2010, 

Section 165). The Federal Reserve can supervise bank and nonbank financial firms' risk 

management frameworks, including requiring that firms establish risk committees to ensure 

that corporate managers appropriately govern risk, that firms use enterprise-wide risk 

management practices, and that firms clea rly define oversight responsibilities in their boards 

of directors. 

One important supervisory and regulatory tool is stress testing. Within its existing authorities, 

the Federal Reserve stress tests large bank holding companies periodically through its 

Comprehensive Capital Analysis and Review CCCAR). The CCAR's goal is to ensure that 

financial institutions have forward-looking capital planning processes that incorporate relevant 

risks, and that they hold suffic ient capital to continue operations through adverse economic 

conditions. In the CCAR, regulators evaluate capital adequacy, internal capital adequacy 

assessment processes, and capital distribution plans. Once the financial institutions' boards 

have approved the capital plans, they are submitted to the Federal Reserve for review. 

Also, banks wi th total consolidated assets of more than $250 billion are required to conduct 

their own annual stress tests <DFA. 2010, Section 165, as amended by the Economic 

Growth, Regulatory Relief, and Consumer Protection Act of 2018). Regulators set defini ­

tions and rules that govern the stress tests, inc luding the scope of application, scenarios, 

reporting. and disclosure. The company-run stress tests provide forward-looking information 

that enables regulators and the firms to better understand their risk profile. But t he CCAR 

and company-run stress tests do not consider climate-related risks. In addition to stress 

testing, the Dodd-Frank Act authorizes to the Board of Governors of the Federal Reserve 

to "develop and apply such other analytic techniques as are necessary to identify, measure, 

and monitor risks to the financial stability of the United States" (DFA, 2010, Section 165). 

Regulators in some jurisdictions are experimenting with climate risk stress test ing. For 

example, the Bank of England in 2019 announced plans to conduct climate risk stress tests 

of major U.K. banks and insurers. That year, the Bank of England 's Prudential Regu latory 

Authority (PAA) required insurers to conduct a climate risk stress test based on three 

scenarios and a prescribed methodology. Also, as part of the Bank's Biennial Exploratory 

Scenario (BES), scheduled to start in 2021 , it will ask major U.K. banks and insurers to 

estimate the size of climate change risks in three scenarios over a 30-year time horizon and 

consider how they would adjust their business models under each scenario. To facilitate 

this analysis, the Bank wil l provide a set of climate scenarios alongside pathways for 

macro-financial variables. Th is wil l build on the work of the Central Banks and Supervisors 

Network for Greening the Financial System CNGFS), which has recently developed reference 

scenarios for central banks and supervisors. 
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Similarly, the Bank of France, the Australian Prudential Regulation Authority, and the Bank 

of the Netherlands have completed or are in the process of launching climate risk stress 

tests for banks and insurers. In March 2020, the European Central Bank CECB) announced 

preparations for a macroprudential stress test aimed at understanding how climate risks 

could propagate across the non-financial economy and the financial system 

Central bank asset purchases. Under existing emergency authorities, the Federal Reserve 

can purchase financial assets to inject liquidity into stressed markets and to maintain firms' 

access to finance during adverse conditions. Asset purchase programs were crucial to 

the central bank 's effort to address the financial crisis in 2008 and 2009, and have been 

revived and expanded to combat the financial impacts of the COVID-19 pandemic. As 

a result , the Federal Reserve has announced its intention to buy not only the agency 

mortgage-backed securities and federal government debt it purchases as part of its 

monetary policy operations to support the macroeconomy, but also municipal bonds and 

corporate debt in primary and secondary markets, including bonds of companies that fell 

below investment grade after March 22, 2020. These financial assets will sit on the central 

bank's balance sheet for an undefined period. If the value of these assets deteriorates, 

the public ultimately bears the risk. Currently, the Federal Reserve, in conducting asset 

purchases, does not systematically consider, measure, or disclose transition and physical 

climate risks 

Commodities and derivatives markets. The Commodity Exchange Act empowers the CFTC 

to regulate commodities and derivatives markets. That authority includes the regulation of 

market participants, such as futures commission merchants CFCMs), swap dealers and 

major swap participants CMSPs), and market infrastructure, including designated clearing 

organizations CDCOs), designated contract markets COCMs), and swap execution facilities 

CSEFs) CCFTC, 2020). Following the financial crisis, the Dodd-Frank Act significantly 

extended the CFTC's jurisdiction to cover over-the-counter (OTC) derivatives or swaps. 

Several CFTC authorities are especia lly relevant in the context of managing climate risk 

The CFTC 's regulations require swap dealers to maintain an effective risk management 

program that covers various risks. DCOs, DCMs and SEFs also must satisfy capital 

adequacy requirements and maintain a framework for monitoring and managing risk 

Also, the CFTC requires swap dealers to "establish, document, maintain and enforce" 

a system of risk management policies and procedures designed to monitor and manage 

risks, including market, credit , liquidity, and foreign currency risks, as well as "any other 

applicable risks " CCFTC Rule 23.600). Other applicable risks presumably could include 

climate-related risks if they are deemed material. Swap dealers also are required to satisfy 

all capital and margin requirements established by the CFTC or any prudential regulator 

(CFTC Rule 23 600(cJ(6JJ. 
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CFTC Rule 23.600(c)(2) requires swap dealers to make quarterly written reports to their 

senior managers and governing body, setting forth their market, credit, liquidity, foreign 

currency, legal, operational, settlement and any other applicable risk exposures, as well 

as any recommended or completed changes to their risk management program. These 

quarterly reports must be submitted to the CFTC within five business days of providing 

them to senior managers. The CFTC also conducts clearinghouse supervisory stress tests 

Three have been conducted so far. The tests have included clearinghouse liquidity risks, 

though the tests have not covered operational risks , including risks from climate-related 

physical impacts. 

Insurance. The U.S system for regulating insurance markets vests authority with state 

insurance regulators. Under this system, unless a federal law explicitly preempts states 

from regulating some aspect of insurance, state insurance regulators' authority is governed 

by state laws and regulations. Because climate change-related impacts can pose risks to 

insurance companies as underwriters or investors, insurance regulators could use their 

authority under state laws and regulations to identify, monitor, and address climate-related 

physical and transition risks facing individual insurance companies and the insurance 

sector more broadly. If state insurance regulators need additional authority, states can 

enact laws granting it 

Insurance regu lators can require stress testing to better understand insurers ' risk profiles 

and capacity to absorb losses. For example, California's Insurance Commissioner conducted 

a climate risk scenario analysis of insurers' investment portfolios-the only state so far to 

do so CCDI and UC Berkeley CLEE, 2018). Unlike insurance regulators in other countries, 

including the Bank of England, the Bank of the Netherlands, and the Bank of France, no U.S. 

state insurance regulator has undertaken climate risk stress tests of insurance companies. 

Credit rating agenc ies. Credit rating agencies provide information that is actively used 

by investors in the financial marketplace. The U.S. Securities and Exchange Commission 

CSEC) can prescribe rules requiting rating agencies to submit an annual internal controls 

report, which must contain, among other things, "an assessment of the effectiveness of the 

internal control structure " of the agencies CDFA, 2010, Section 932). The control structure 

governs the implementation of "policies, procedures, and methodologies" for determining 

credit ratings CDFA, 2010, Section 932) 

In recent years, credit rating agencies have started to consider climate-re lated risks in 

their ratings. For example, one rating agency cited environmental, social, and governance 

CESG) risks as material credit considerations in a third of the more than 7,600 private 

sector rating actions published in 2019 CMutua, 2020). Progress has been notable in the 

incorporation of physical climate risk variables into sovereign and municipal bond ratings , 

as well as into ratings of some corporate debt 
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Disclosure and Investor Protection 

Under existing authorities, financial regulators have broad authority to require disclosure 

of material information to regulators, investors, customers, and counterparties. Chapter 7 

provides an additional discussion of disclosure-related authori ties 

Banks and nonbank financial companies. Under the Dodd-Frank Act, the Board of Gover­

nors of the Federal Reserve can require periodic public disclosures by nonbank financial 

companies it supervises and by bank holding companies of a certain size "to support 

market evaluation of the risk profile, capital adequacy, and risk management capabilities " 

of those companies CDFA 2010, Section 165). These disclosures are in addition to the 

disclosures required by the SEC for publicly listed banks and nonbank financial institutions. 

Securities issuers. The SEC is charged with protecting investors and maintaining fair, 

orderly, and efficient capital markets. Firms issuing securities to the public must register 

with the SEC and disclose information about the company, its management, how the 

firm intends to use the funds raised through the sale of securities, and material risks to 

investors. Not only are publicly traded corporations required to register, but so are other 

securities-market participants, such as stock exchanges, securities brokerages, mutual 

funds , auditors, and investment advisers. 

SEC Regulation S-K provides disclosure requirements for publicly traded companies. Under 

Regulation S-K, public companies are required to disclose material information- known 

trends, events, or uncertainties that are "reasonably likely to have a material effect" on the 

company's financial condi tion or operating perfonnance-through annual or other public filings 

(SEC, 1989). In 2010, the SEC issued guidance "to remind companies of their obligations 

under existing federal securities laws and regulations to consider climate change and its 

consequences as they prepare disclosure documents to be filed with us and provided to 

investors " (SEC, 2010). As discussed in more detail in Chapter 7, the guidance has not 

had a significant impact on actual climate risk disclosures by companies because of its lack 

of specificity and uneven application (Stevenson, 2019; Gelles, 2016). 

Commodities and derivatives markets. Under the Commodity Exchange Act and CFTC 

regulations, the CFTC can require a range of upstream and downstream risk disclosures, 

including scenario analyses, in some circumstances. For example, certain market participants 

are required to make upstream financial disclosures to DCOs, DCMs and SEFs. Under 

the CFTC's rules, risk disclosures primarily are made downstream, such as from swap 

dealers and FCMs to their counterparties and customers. In contrast to the broad company 

disclosures required by the SEC and other regulators, the CFTC-required disclosures are 

primarily product disclosures. However, they could be interpreted to specifically require 

addressing climate-related risks to certain commodity contracts. 
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For example, under the CFTC's business conduct rules, swap dealers must disclose to 

their counterparties, before entering into a swap, material information concerning it. This 

must be done in a manner reasonably designed to allow the counterparty to assess, 

among other things, the material risks of the swap (such as market, credit, liquidity, foreign 

currency, legal, and operational risk). 3 Before entering into a swap, the swap dealer also 

must notify the counterparty of its right to request and consult on the design of a scenario 

analysis. The purpose of the scenario analysis is to allow the counterparty to assess its 

potential exposure in connection with the swap over a range of assumptions, including 

severe downside stress that would result in significant losses CCFTC Rule 23.431 Cb)). 

Insurance. State insurance regulators can require insurance companies to disclose a 

variety of risk-related information, including climate-related risks. Those disclosures can 

be made public by the regulators CNAIC, 2019; CDI, 2018). For example, since 2011, 

the National Association of Insurance Commissioners CNAIC) Climate Risk Disclosure 

Survey has been administered to insurance companies by regulators in California, New 

York, Washington, Oregon, and Connecticut. The California Department of Insurance 

(CDI) publishes the survey results on its website. The Climate Risk Carbon Initiative of 

the California Department of Insurance requires insurers above a certain annual premium 

threshold to report their investments in thennal coal, oil and gas enterprises, and utilities 

deriving 50 percent or more of their electricity from fossil fuels. The Department discloses 

the results on its website. In addition, state laws grant state regulators broad powers of 

financial examination as well as the authority to request information from insurers through 

mandatory "data calls." 

State insurance regu lators do not require insurers to make climate risk disclosures as 

recommended by the Task Force on Climate-related Financial Disclosures CTCFD). Six 

state insurance regulators require insurers with premiums in excess of $100 million a year 

to answer the annual NAIC Climate Risk Disclosure Survey. The survey effectively covers 

about 1,000 insurers representing 70 percent of U.S direct written premiums. However, 

the survey is outdated (it was designed in 2009 and not updated since), it does not collect 

quantitative information, and it falls far short of the disclosures recommended by the TCFD. 

Financial Market Utilities 

Finally, U.S. regulators have broad authority to oversee the operational and financial 

resilience of financial market utilities and other critical se1Yice providers. For example, the 

FSOC can designate FMUs or payment, clearing, and settlement activities as systemically 

important based on, among other things, " the effect that the failure of or a disruption to the 

financial market utility or payments, clearing, or settlement activity would have on a critical 

markets, financial institutions, or the broader fi nancial system" <DFA, 2010, Section 804). 

3 Note that swap dealers utilize standard disc/os(/res prepared by International Swaps and Derivatives 

Association CISDAJ. including the Physical Commodity Disclosures, which generally address risks 

regarding t1nderlying physical commodities and marl<.ets. 
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Once designated an FMU or other financial institution is designated as systemically important, 

the Board of Governors of the Federal Reserve can prescribe risk management standards 

governing their operations related to the payment, clearing, and settlement activities. The 

CFTC and the SEC can do the same for the operations of critical service providers under 

their jurisdiction . Climate-related impacts are not incorporated into these risk management 

standards. Financial regulators are studying the potential impacts of cyberattacks aimed 

at disrupting FMUs COFR, 2017>. Lessons drawn from this exercise may be relevant and 

useful in the context of climate-related operational risks to FMUs. 

Recommendations 

Market participants and the regulatory community, in the United States and abroad, are 

in the early stages of understanding and experimenting with how best to monitor and 

manage climate risk. Given the considerable complexities and data challenges involved, 

regulators and market participants should adopt pragmatic approaches that stress continuous 

monitoring, experimentation, and learning. Regulatory approaches in this area are evolving 

and should remain open to refinement, especially as the understanding of c limate risk 

continues to advance and new data and tools become available. 

At the same t ime, regulators should establish a clear framework with appropriate 

milestones. This is what financial regulators are already doing in some jurisdictions and is 

consistent with recommendations of financial regulatory bodies (Bank of England, 2019; 

Bank for International Settlements, 2020: NGFS, 2020). As explained above, in general, 

regulators have sufficient authority to start tackling climate risk immediately. The following 

recommendations provide, in our view, a good starting point. 

Systemic Risk Oversight 

Recommendation 4.1 : All relevant federal financial 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. Regulators should 

further develop internal capacity on climate-related risk measurement and management, 

including through their strategic planning, organizational structure, and additional resourcing. 

Recommendation 4.2: The Financial Stability Oversight Council CFSOC), of which the 

CFTC is a voting member, should undertake the following· 

• As part of its mandate to monitor and identify emerging threats to financial stability, 

incorporate climate-related financ ial risks into its existing oversight function, including 

its annual reports and other reporting to Congress; 

• Encourage and coordinate, across the Council's member agencies, the sharing of best 

practices concerning the monitoring and management of climate-related risks, the 

building of relevant institutional capacity, the integration of climate-related risks into 
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the risk monitoring function of the agencies and into financial supervision and regula­

tory frameworks, and the potential for second-order impacts, such as the migration 

of financial activity from one part of the financial system to another: and 

• Task the Office of Financial Research with developing a long-term program of research 

on climate-related risks to the financial system, paying close to the potential intercon­

nectivity and spi llovers of climate-related risks across the financial system; monitoring 

relevant developments; and developing tools that regulators can use for the monitoring 

and management of climate-related risks 

Recommendation 4.3: Research arms of federal financial regulators should undertake 

research on the financial implications of climate-related risks. This research program 

should cover the potential for and implications of climate-related "sub-systemic" shocks 

to financ ial markets and institutions in particular sectors and regions of the United States, 

including, for example, agricultural and community banks and financial institutions serving 

low-to-moderate income or marginalized communities. Research should also include the 

impact of climate risk on financial system assets and liabi lities, including by sensitivity of 

specific sectors to climate change, geographic location, and tenor. In doing so, regu lators 

should identify data gaps and approaches to address these shortcomings. Regulators 

should develop assessments of the magnitude of the impact of climate on these assets 

and liabilities, for example through scenario analysis. 

Recommendation 4.4: Relevant federal regulators should assess the exposure and 

implications of climate-related risks for the portfolios and balance sheets of the government­

sponsored enterprises (GSEs) and strongly encourage the GS Es to adopt and implement 

strategies to monitor and manage those risks 

Recommendation 4.5: The Federal Insurance Office, in collaboration with state insurance 

regulators, should undertake an assessment of the insurance sector's systemic vulnerability 

to climate-related impacts and report the findings to the FSOC. FIO should also evaluate 

the adequacy of state insurance regulators· oversight of climate-related risks 

Recommendation 4.6: Federal financial regulators should actively engage their interna­

tional counterparts to exchange information and draw lessons on emerging good pract ice 

regarding the monitoring and management of climate-related financial risks. U.S. regula­

tors should join, as fu ll members, groups convened for this purpose, including the Centra l 

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 Group of Seven (G7) and Group of Twenty (G20) meetings and bodies, including the 

Financial Stability Board <FSB) and related committees and working groups. The Federal 

Reserve already participates in the Basel Committee on Banking Supervision's climate 

task force, and the Securities and Exchange Commission partic ipates in the International 

Organization of Securities Commissions' (IOSCO) sustainable finance network 
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Risk Management 

Recommendation 4. 7: Financial supervisors should require bank and nonbank financial firms 

to address climate-related financial 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 firms' governance frameworks, including 

by means of clearly defined oversight responsibilities in the board of directors 

Recommendation 4.8: Working closely with financial institutions, regulators should 

undertake-as well as assist financial 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 will enable stakeholders to better understand institutions' exposure to climate­

related physical and transition risks, as well as to explore climate-related opportunities 

The pilot program should include the testing of balance sheets against a common set of 

scenarios (elaborated on in Chapter 6 and Recommendation 6.6), covering how financial 

institutions might respond to climate-related risks and opportunities over specified time 

horizons. This climate risk stress testing pilot program should include institutions such as 

agricultural. community banks, and non-systemically important regional banks. 

Recommendation 4.9: Regulators should closely monitor international experience with 

climate risk stress testing of banks and insurers and apply relevant lessons to the U.S 

context. U.S. regulators should engage in international forums, such as the NGFS, to 

ensure that climate risk stress testing conducted in the United States is comparable to 

similar exercises in other jurisdictions and avoid duplicative exercises for institutions with 

a multi-jurisdictional footprint. 

Recommendation 4.10: Financial authorities should consider integrating climate risk into 

their balance sheet management and asset purchases, particularly relating to corporate 

and municipal debt 

Recommendation 4.11: 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 fulfill its mandate in light of climate change and 

identify relevant gaps in the CFTC's regulatory and supervisory framework; 

• Drawing on the conclusions of the research program above, review the extent to which 

existing CFTC rules are adequate to monitor and manage climate-related risks. For 

example, CFTC should review the extent to which ru les for non-centrally cleared over­

the-counter derivatives CNCD) are appropriate for monitoring and managing climate­

related risks. It should also review rules related to capital and margin requirements of 
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futures commission merchants and swap dealers, as well as initial margin and default 

fund rules, risk management rules, and capital requirements pertaining to central 

counterparties; 

• Expand its own central counterparty stress testing to cover the operational continuity 

and organizational resilience of central counterparties, including organizational resilience 

of operations, contingency planning, and engineering resilience for facilities exposed 

to climate-related physical risks. Where central counterparties and market infrastruc­

ture are not within the CFTC's direct supervisory remit, the supervision of physical 

risks should be addressed by the relevant FSOC member in a consistent fashion ; and 

• As better understanding emerges of the risk-transmission pathways and of where 

the material climate risks lie, consider expanding the CFTC's risk management rules 

and related quarterly risk exposure reports to cover material climate-related risks 

Recommendation 4.12: State insurance regulators and insurance regulators' supervisory 

colleges, which are convened by regulators where an insurer or its subsidiaries or affiliates 

operate in multiple jurisdictions, 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; and 

• To facilitate the risk assessment mentioned in the point above, insurance regulators 

should conduct, or require insurance companies to conduct, climate risk stress tests 

and scenario analyses to evaluate potential financial exposure to both the physical 

and transition impacts of climate change; state insurance regulators should provide 

the scenarios, assumptions, and parameters for the stress testing exercise. 

Recommendation 4.13: Regulators should require insurers to integrate consideration of 

climate risks into insurers' Enterprise Risk Management (ERM) and Own Risk Solvency 

Assessments (ORSA) processes. 

Recommendation 4. 14: Regulators should require credit rating agencies to disclose the 

extent to which their ratings take into account climate risk, including for issuers of corporate, 

municipal. and sovereign debt. This should include a disclosure of applicable methodologies 

for those credit rating products that consider climate risk. 
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Disclosure 

See Chapter 7 for recommendations on disclosure 

Financial Market Utilities 

Recommendation 4.1 5: Federal regulators should ensure that risk management standards 

governing the operations related to the payment. clearing, and settlement activities of 

FMUs incorporate measures to monitor and manage physical climate risks. The CFTC, in 

its capacity as an FSOC member, should recommend that the Council oversee and coor• 

dinate this process as it pertains to FMUs designated as systemically important. 

Recommendation 4 .16: The CFTC should review the extent to which financial market 

infrastructure-including but not limited to systemically important FM Us for which it is the 

primary regulator- is resilient against losses that could arise through the physical impacts 

of climate change. 
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Chapter 5 

A Closer Look at Climate Risk 
Management and Data 

This chapter examines climate-related risk management by financial institutions. It reviews 

the components of physical and transition risk, building on the description of ongoing 

and potential climate impacts in Chapter 2. It then explores several important questions: 

How can more robust cl imate risk data and better analytics be developed, and how can 

financial institutions continue to build their capacity to utilize climate analytics to inform 

business decisions? What kind of analysis should be undertaken to complement existing 

risk management? How can climate-related risk analysis support and strengthen risk 

management across different parts of the financial system? 

As referenced in Chapters 2 and 3, climate change has broad implications for macroeconomic 

performance, including inflation, interest rates, balance of payments, productivity, wealth , 

and gross domestic product <GDP) growth. Physical and transition risks could profoundly 

impact, among other things, valuation, credit risk analysis, and asset-liability matching. 

Climate change also has specific locational considerations and impacts on individual physical 

assets and the firms that own those assets. It can also affect complex supply chains, 

as well as public and private infrastructure that supports the economy. Understanding 

and developing tools to analyze and monitor qualitative uncertainties and quantitative 

risks , including location-specific risks, requires a variety of datasets, methodologies , and 

measurement technologies. Effectively managing climate risk requires understanding 

the vulnerability and resilience of economic actors and markets to climate risks because 

transition and physical risks from climate change do not uniformly impact companies, 

countries, sectors, or geographies. 

While there is no one-size-fits-all methodology, tool, or scenario, many approaches may 

be appropriate for different cases. Integrated environmental and economic datasets and 

methods are relatively new and evolving so any climate risk management approach should 

be fl exible and allow for ongoing learning and the incorporation of best available science 

and technology. Climate risk management should recognize that confidence intervals and 

the accommodation of uncertainty may vary considerably between scientific and financial 

stakeholders. 
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Required levels of confidence, spatial and temporal scales, and the range of potential 

climate-attributed shocks and stresses associated with physical and transition risks will 

govern the most suitable approaches for any given financial institution. In each instance, 

the inherent uncertainties, non-linearities and feedback sensitivities associated with climate 

change need to be considered: they increase the further into the future one attempts to 

look. Scenario analysis, covered in Chapter 6, seeks to inform and identify parameters 

and indicators to better manage deep uncertainties. This chapter focuses on how climate 

risk analysis can be applied to support and strengthen climate risk management. and the 

barriers to achieving this goal. 

The Demand for Climate Risk Management and Data 

To undertake climate risk management, firms need reliable, consistent , and comparable 

data and methodologies. Climate risk management helps firms adapt to changes in markets 

arising from physical and transition risks and it helps them build resilience so they can 

continue to deliver products and services in the face of those risks. Drawn from several 

decades of international consensus building through the Intergovernmental Panel on Climate 

Change <IPCC) and the U.S. National Climate Assessments <NCA), these concepts 

have been widely applied and internalized into the governance and management of firms 

<Winston, 2014; Linnenluecke, 2017; McKnight and Linnenluecke, 2019). The following 

summarizes the key concepts framing current climate risk data and management practices 

These concepts are consistent with the official definitions promulgated by the interagency 

U.S. Global Change Research Program <USGCRP), as ratified by the National Academies 

of Sciences, Engineering, and Medicine (NASEM). 

Adaptation and Resilience 

Firms' two-pronged goal should be to adapt to climate change by addressing physical 

climate impacts and transitioning to a net-zero economy. Adaptation is defined as, "[an] 

[a]djustment in natural or human systems to a new or changing environment that exploits 

beneficial opportunities or moderates negative effects"' <USGCRP, 2020). In this sense, 

adaptation is not only about managing risk, it is also about taking advantage of opportunities 

that may arise in broader transformations of markets, including transformations shaping a 

more sustainable and equitable economy. For firms , the goal is to develop a robust adaptive 

capacity, which can be defined as, " [t)he potential of a system to adjust to climate change 

(including climate variability and extremes) to moderate potential damages, take advantage 

of opportunities, and cope with the consequences. " <USGCRP). <A system could include, 

for example, a firm or a market.) Because of the many uncertainties of climate change, firms 

should strategically build a capacity to adapt to a variety of knowns and unknowns. To build 

the adaptive capacity of a firm, its executives may institute adaptive management processes 

that involve "iteratively planning , implementing , assessing and modifying strategies for 

managing resources in the face of uncertainty and change" (Keenan, 2018, p. 146). In 2019, 
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the International Organization of Standardization (ISO) published the first adaptation 

standard (ISO 1490:2019) aimed at supporting firms' adaptive management CISO, 2019) 

While adaptation and adaptive capacity frame the broader ambitions of firms and markets, in 

the near-term they must also build a capacity for resilience, which is defined as, "[al capability 

to anticipate, prepare for, respond to, and recover from significant multi-hazard threats with 

minimum damage to social well-being, the economy, and the environment." CUSGCRP, 

2020). The resilience of a market or a financial system can be understood as its capacity 

to withstand various shocks and stresses and still maintain critical levels of performance. 

At the firm level, organizational resilience is the capacity to identify, diagnose. and manage 

external shocks and st resses to continue operations and regular business activities 

(Sahebjamnia, et al. , 2015). Fi rms' organizational resilience activities may include everything 

from business continuity planning to contingent contracting for alternative supply chains 

Other types of resilience, including community resilience and ecological resilience, are 

also central to supporting impact driven decision-making. 

Defining Climate Risk Management and Data 

Firms should focus their risk management and long-term governance on building their 

capacity to adapt to new markets, products and services, while at the same time developing 

the organizational resilience to be able to actually deliver those products and services in 

the face of immediate shocks and stress, including both climatic and non-climatic events 

Beyond preparing for physical risks, firms should adapt their businesses to facilitate and 

participate in a transition to a net-zero economy. Managing transition risks includes taking 

advantage of opportunities associated with new forms of sustainable production and 

consumption. 

Climate risk is categorized as either transition or physical risk. But as Chapter 2 explains, 

sometimes these categories are not easily bifurcated. In other cases, certain types of 

physical risks are widely understood as known natural, technological. and human-caused 

hazards <FEMA. 2009). Both physical and transition risks, because they are novel, represent 

a cha llenge to the analytical parameters of conventional risk management, which often 

focus on specific plausible, but extreme events that have some basis in prior experience 

Because risk is technically a probabilistic function of exposure, sensitivity and consequence, 

the novelty of climate change means that there is greater uncertainty and ignorance 

about the range of possible outcomes (USGCRP, 2020). Climate risk should properly 

be conceptualized as a combination of physical and transition risks-and uncertainties 

To build their adaptive capacity and organizational resilience, businesses must develop 

near real-time intelligence that allows them to better understand a range of plausible 

events and scenarios. U.S . financial regulators , who are the stewards of the stability of the 

financial system, also must build these capacities for climate risk management. Together, 

the processes of adaptation and resilience within climate risk management define the 

demand for climate risk data. 
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Climate risk data is highly complex and relies on translating scientific and economic models 

into financial transmission pathways and then into decision-useful financial variables and 

metrics. In developing this data, time horizons should be considered, given that financial 

exposure can be somewhere between short-term, relative to certain climate risks, and 

long-term, for the duration of a durable asset class. Data should allow for both bottom-up 

and top-down analysis at the appropriate level of detail for the use case (the specific 

situation in which a product or service will be used). Ideally, available data would support 

a wide variety of estimates and projections, covering appropriate time horizons with levels 

of detail, geographical coverage, and confidence relevant to the particu lar use case. In this 

ideal situation, these models would produce decision-useful data that are comprehensive, 

consistent, and comparable and that would inform assessments of the underlying risk, 

uncertainty, and vulnerability of firms , counterparties, assets, and markets. 

Vulnerability is a composite measure of exposure, sensitivity and, in this case, the adaptive 

capacity of a firm to manage the climate risks of a particular asset. Exposure reflects the 

presence of financial assets coinciding with climate impacts- namely acute extreme events 

or recognizable patterns of stress. Exposure is the prerequisite to the transmission of climate 

risks to financially relevant metrics. Sensitivity reflects a measure of the responsiveness of 

exposed assets to any given shock or stress. For instance, an asset with high exposure and 

low sensitivity may not be too adversely impacted. Table 3.1 provides examples of financial 

assets exposed to climate risks. While an ecosystem of climate data is emerging, much 

of the advances in measuring and evaluating asset exposure have not been accompanied 

by corresponding advances in evaluating the sensitivity of exposed assets or the adaptive 

capacity of firms to manage sensitivity and exposure. Physical risk data and projections 

need to be overlaid with exposure data at the asset level. Some financial institutions may 

have asset-level data to overlay with physical risk data, for example, a bank providing project 

finance loans. However, most finance use cases will not have direct access to asset-level 

data for counterparty analysis, let alone analysis of multiple counterparties in a portfolio 

(such as a listed equities portfolio) . Understanding the vulnerability of exposed assets and 

counterparties to climate risk requires a wide variety of qualitative and quantitative metrics , 

and detailed data is largely unavailable across most use cases. 

Expanding Climate Risk Data 

The increasing adoption of climate risk management practices should incentivize the 

development of more robust climate risk data. However, while physical risk data is more 

widely available than transition risk data, both are generally insufficient, and several barriers 

impede the development of robust decision-useful data. Effective risk management in 

general, including scenario analysis as described in Chapter 6, relies on the analysis of 

physical and transition risk data. The two primary barriers to expanding the quality and 

availability of climate risk data are (i) availability and Cii) standardized definitions. 
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Availability 

Climate data and supporting measurement technologies and analytical methodologies 

are rapidly advancing in what is now understood as an emergent climate services sector. 

However, the quality and interoperability of these services is at a relative early stage. 

Significant gaps in sectors and across asset classes are impeding not only climate risk 

management, but also aspects of operations and investment analysis that depend on 

data-informed processes. 

The availability of climate data depends on a variety of public, private and civic sector 

sources. Historically, climate data was largely environmental and weather data produced 

by government agencies. Today, climate data serves to help market actors understand 

climate-related vulnerability in both qualitative and quantitative terms. It may reside 

(i) in company disclosures to financial markets, regulators, and government agencies 

Cin multiple jurisdictions and in different languages); Cii) in voluntary disclosures; Ciii) in existing 

proprietary and non-proprietary databases; (iv) in public and private research institutions; 

and, (v) in academic research. However, the challenge is finding the relevant sources if 

they exist, and then validating, cleaning, and standardizing the data in an accessible form 

or format. Chapter 7 addresses corporate disclosure of climate risk information 

Ideally, relevant data would be available and structured to facilitate extraction for financial 

or sustainability reporting. However, many companies currently either do not report, or 

report only limited information. Further, calculation methodologies and reporting formats 

are not standardized. As a result, in formation is not comparable, causing measurement 

divergences. It is extremely difficult for individual institutions to secure all the data necessary 

for detailed datasets . Innovative technologies, such as "data mining" and remote sensing, 

could open new avenues for generating, at low cost , detailed climate risk data relating to 

both listed and non-listed companies. 

Several organizations offer solutions to address these data and methodological challenges. 

Different providers collect carbon emissions data, largely based on company disclosures, 

while other providers use proprietary methods to estimate emissions data. For physical risk, 

several providers have developed models to assess the frequency and severity of physical 

perils based on future emissions pathways, predominantly IPCC scenarios . Coverage, 

including geography and level of detail, varies across these providers. This data and related 

services can be expensive, and licensing may restrict or otherwise impede integration into 

broader climate risk tools. It can often be too expensive for smaller firms, which instead 

rely on public data from government sources or academic institutions, which may specialize 

within local geographies. However, the value of this data is a key driver of related financial 

and risk management innovation. U.S. financial regulators or industry bodies may be able 

to develop common data platforms and technical standards to enable the flow of data 

in accessible formats. External organizations and public open access platforms also are 

seeking to address costs that may be incurred by parties that use and disclose climate 

risk data, including from internal specialists, technology systems, and consulting services 
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At the heart of efforts to make climate-related data more accessible are two objectives, 

which can at times be in tension with each other: the expansion of public open access to 

climate data on one hand, and the development of proprietary intellectual property related 

to climate data and services, on the other. There is great demand for public open access 

to climate data, including primary data based on public and civil sector measurement 

infrastructure. The American Meteorological Society has taken steps to support principles 

that guide further development of open access environmental and climate data <AMS, 2019). 

These efforts are important for ensuring that a robust process can inform decision-making 

in both the public and private sectors. Market participants who want to compare publicly 

available disclosure information and sustainability-benchmarked financial products also would 

benefit from open access data. Open access data is important for consumer transparency, 

scientific integrity and market development. 

At the same time, proprietary intellectual property that will drive innovation in technologies 

and climate-related data and services also is needed. These technologies and services 

are necessary to facilitate the data underlying climate risk management and disclosure. 

In recent years , increased investment in climate data technologies has been a positive 

sign for the commercialization of underlying intellectual property and the recognition in 

the private sector of its value. The challenge ahead will be to balance both the public and 

private objectives in the interests of both transparency and innovation. Appendix Table 1 

includes a sample of public and civil society efforts to increase the availability of climate 

risk data. There are a wide range of private sector activities, not covered in the Appendix. 

Standardized Definitions 

A common set of definitions for climate risk data-including modeling and calculation 

methodologies- is important for developing consistent, comparable, and reliable data. For 

data to be decision useful, it is necessary to know which climate-related variables materially 

impact the performance of markets, countries, sectors, asset classes, companies, projects, 

and securities, and how these variables interact. While these interactions often defy analysis, 

the ambition to better understand them remains. These fundamental research questions 

inform what data should be disclosed, including uni t of measurement, frequency, and format 

Common definitions for climate risk data include reporting formats and calculation meth­

odologies that can help mitigate limitations. However, lack of standards, and differences 

among standards, can create barriers to climate risk management. Voluntary disclosure 

frameworks, as described in Table 7.1, have helped significantly, but in the aggregate 

these frameworks identify more than 165 potentially "material" metrics, an overwhelmingly 

large number for many financial institutions. In some cases, different units of measure are 

stipu lated for similar metrics across frameworks. Organizations are actively working to 

address some of these standards issues, but further work is needed 
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An example of the challenges around climate risk data is the wide variation in available ESG 

(environmental. social. and governance) and climate scores. Massachusetts Institute of 

Technology research has found that ESG scores from the main five ESG data providers are 

uncorrelated for any given company (Berg, et al., 2019). Many practitioners are uncertain 

about which factors are best suited for particular use cases, a problem compounded by 

lack of transparency into underlying data and methodologies 

There is little international coordination on data and methodology standards, and existing 

efforts may conflict with the direction the United States may take. In 2018, The European 

Commission (EC) established a technical expert group (TEG) on sustainable finance to 

develop a European Union (EU) classification system-the EU taxonomy-to determine 

whether an economic activity is environmentally sustainable, as well as other related 

definitional standards for climate-related data and financial products. A goal of the EU 

taxonomy is addressing data inconsistencies by providing a single, methodologically 

transparent, and rigorous standard to judge the environmental attributes of financial 

products as sustainable and non-sustainable. However, explicit ly setting thresholds poses 

challenges, particularly given the diversity of the U.S. economy and the context of the 

U.S. regulatory structure 

In general, taxonomies, standardized definitions and classification systems can help enable 

transparency and comparability. Consistency and reliability in climate risk data would then 

allow financial institutions to compare assets and companies, among other objectives. This 

could unleash competitive dynamics around managing climate risk that would increase 

resilience, including via "green·· activities. 

The United States should develop guidance supporting the comparison and reliability of 

climate risk data and financial products and services. The guidance should account for the 

nuances of the U.S. economy and regulatory system and build on the lessons learned in the 

EU and other jurisdictions, including China and Brazil. Development of this guidance could 

occur through the establishment a Standards Developing Organization CSDO) composed 

of public and private sector members . Given the potential downsides of standardization, 

the SDO should ensure it does not overly raise barriers to entry or restrict innovation. 

The SDO can work with international counterparts and the private sector to memorialize 

emerging best practices that advance climate risk management and the development of 

sustainable fi nancial products and services. The NASEM can provide a foundation for 

the scope of SDO activities by convening public, private, civic, and international stake­

holders to promulgate a consensus study report to Congress. Currently, market-based 

opinion and assurance bodies are serving this function for financial products, and these 

services are important for continued market development. For standards and guidance 

to be optimally effective, there will ultimately need to be multilateral global coordination 

in the development, maintenance, and benchmarking of relevant indicators, reinforced by 

robust disclosure practices. 
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Scope 3 Emissions and Transition Risk 

The Greenhouse Gas Protocol is a widely used global standardized framework for categorizing emissions 

as Scope 1, 2 or 3. Scope 1 emissions are direct emissions from owned or controlled sources, and Scope 2 

emissions are indirect emissions from purchased energy (electricity, steam, heat and cooling) generated by 

external entities. Scope 3 emissions encompass all other indirect emissions across the value chain, including 

both upstream and downstream. Scope 1 and 2 data is much more available than Scope 3 data. 

Scope 3 emissions are a proxy for and an important input to transition risk, particularly for bottom-up company­
specific analysis, as they reflect transition exposure. For automakers, Scope 1 and 2 emissions include vehicle 

manufacturing , while Scope 3 emissions include the upstream supply chain as well as the downstream 

gasoline, diesel, or electricity that customers use to operate veh icles. The Scope 1 and 2 emissions from 

operating a building are dwarfed by the Scope 3 emissions from steel, cement, and other materials used during 

construction. However, Scope 3 emissions represent only a portion of transition risk, and complementary data 

is required to make Scope 3 emissions fully decision useful. Among other factors , emissions intensity, demand 
and supply elasticity, and the associated pass-through of production prices to consumers impact vulnerabi lity 

in the short-term, wh ile transition plans, evolving consumer preferences and technology innovation impact 

vu lnerability in the longer-term. Effective risk management requires focus on the full spectrum of transition 

risk. For example, to assess oil and gas company transition risk from carbon pricing, key inputs include capital 

structure, marginal cost of production, emissions intensity of products, and duration of reserves. 

Financed emissions are a special category of Scope 3 emissions, reflecting the indirect emissions underlying 

financial portfolios, products and services. Financed emissions can help highlight the point-in-time carbon 

exposure of a financial institution, portfolio or product, but need to be complemented with a range of other 

data (for example , use of proceeds from a financing and companies' emissions trajectories and financial 

capabilities) and specifics of the underlying portfolio or financial product (such as asset class, duration, 

diversification, geographic exposure, hedging, and risk mitigation) to be decision useful for transition risk 

management. Businesses are increasingly committing to net-zero emissions, and increased sustainable 

investments by an institution cou ld cause its financed emissions to decline. 

In addition, design issues specific to financed emissions raise challenges, particularly around allocating 

emissions to the wide range of financial activities. Financed emissions from owning 1 percent of a company 

might include 1 percent of that company's emissions; a portfolio can rap idly double count if aggregate 

financed emissions include each underlying company's own Scope 3 upstream and downstream emissions. 

The calculation becomes significantly more complex with other activities, such as when a financial institution 

serves as a counterparty or is one of multiple underwr iters of a financing. 

There is no agreed standard for financed emissions and little consistency or comparabil ity to date, but a 

wide range of methodologies are being developed. Existing estimation methods present significant challenges 

and regulators should encourage the market to develop a more consistent way of measuring and reporting 

Scope 3 emissions across sectors where they are material and relevant. 
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Climate Risk Analysis 

Effective traditional risk management includes identifying ri sks, defining risk categories, 

setting the company's risk appetite, quantifying the risks, and then monitoring and mitigating 

risks to stay within the detennined risk appetite. Effec tive climate risk management needs 

to be integrated into this existing risk management process, including defining the risk 

categories impacted by climate risk-credit , market, strategic, insurance, liability, underwriting , 

operational. and reputational. 

With reliable , consistent, and comparable data, analytical tools and methodologies can be 

developed to identify, assess, monitor, and manage climate risk within financial markets, 

as indicated by relevant risks, uncertainties, and vulnerabili ties. Then firms may be able to 

develop an ongoing management capacity to adapt to physical and transition risks and to 

develop the resilience of their organizations, supply chains, and markets. Many financial 

institutions are al ready starting to do this, but climate risk analysis requires a different set of 

evolving methodologies, tools, and data sets to account for the many assumptions, inherent 

uncertainties, and long time horizons. These factors will be applied differently depending 

on roles , asset classes, relevant available climate risk data, and investment horizons. As 

an illustration, the following are steps that a financial institution can take in applying clima te 

risk analysis 

Risk Identification 

The first step in identifying potential vulnerabilities to different types of climate risks is a quali­

tative or quantitative exercise that categorizes climate risks and then applies the categories to 

the relevant asset classes, sectors, and geographies. This can be done, for example, through 

a heat-mapping exercise. For transition risk, the identification exercise may use exposure 

and vulnerability data on the carbon intensities of different sec tors and assumptions about 

a firm's elasticity and ability to pass-through costs. For physical risk, the exercise may use 

forward-looking climate data to disc em the exposure and vulnerabilities of different sectors to 

specific c limate impacts based on their geographic location, as wel l as their ability to improve 

resil ience with hardening measures. Mapping out risks should include the transmission mech­

anisms of climate risk in to financial produc ts and services. For example, banks that have more 

concentrated long-dated loans are likely to face greater c redit risk exposure through their 

lending than asset managers, which have greater market risk exposure 

Risk Assessment and Measurement 

Next, financial institutions need to quantify their risks. Climate risk is particularly difficult to 

assess and measure since it is highly uncertain, non-linear and can affect different types of 

assets, companies, sectors, and geographies differently. Financial institutions may use various 

approaches, including top-down or bottom-up, based on the type of risk, the structure of 

thei r business, and the balance between the efficiency of the analysis and its effectiveness 
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in informing risk management decisions. For example, to assess its liquidity position, a bank 

may consider a top-down climate stress test, applying a set of asset-based shocks to its 

tradable assets. Such a top-down approach may be relevant for a bank that has a diverse 

global portfolio of credit counterparties and a loan book that is more short-term and marked­

to-market. Bottom-up approaches often requi re asset-level data, which is often limited 

A range of analytical methods may be necessary to manage credit risks and distinguish relative 

vulnerabilities within a portfolio. Examples could include portfolio review by sector or specific 

analysis of more material exposures, such as bottom-up analysis at the company-level. This 

may require enhanced due diligence of companies to gather the relevant climate risk data 

such as Scope 1, 2 and 3 emissions exposure, elasticity studies to understand vulnerability 

to price adjustments, and organizational resilience efforts, including insurance and business 

model transition plans. Physical risk assessment for material exposures in particular requires 

asse t-level analysis since it is location specific. However, some transition risk assessments 

may also require geographic data <for example, for a power company, the electricity generation 

mix of coal, gas, renewables, and nuclear and whether it operates in jurisdictions with current 

or future carbon regulations). Resilience and the application of risk mitigation measures are 

critically important and may be evaluated by a firm's (i) utilization of risk transfer mechanisms; 

(ii) ability to pass through costs; and, (iii) financial wherewithal to manage risk, among other 

structural mitigants. While financial institutions may have different levels of capacity today, 

all should work to enhance their assessment protocols and frameworks . 

Scenario Analysis 

As explored more broadly in Chapter 6, scenario analysis can help incorporate uncertainty 

into decision-making and is increasingly being used to analyze climate risk. Rather than trying 

to predict the future precisely, which is inherently unrealistic, scenario analysis attempts 

to put contours around the range of possible outcomes-from best case to extreme but 

plausible-by testing scenarios that are the most relevant to business planning and risk 

management. In doing so it can elucidate the risk of assets and portfolios in inherently 

hard to predict events. Scenario analysis can inform existing risk management processes, 

such as counterparty due diligence, concentration monitoring, and industry limit settings, 

and allow adjustment over time. 

Risk Monitoring and Management 

Finally, as financial institutions conduct analyses to quantify climate risks and understand risk 

concentrations and material exposures, they should consider how to effectively size their 

risk appetite and monitor and manage their climate risk to stay within their risk appetite. For 

example, metrics such as climate-related value at risk" or exposure to high carbon intensity 

Value at risk (VaA) quantifies the size of loss on a portfolio of assets over a given time horizon, at given 

probability. Estimates of VaR from climate change can be seen as a measure of the potential for asset­

price corrections due to climate change (Dietz, et al., 2016) 
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sectors could be monitored and managed against established industry limits defined by 

risk appetite. Monitoring would not only enable institutions to assess changes to climate 

risk exposure and sensitivity over time, but also to identify appropriate adjustments to 

mitigate the risk. Depending on the nature of their business, financial institutions could 

shift the allocation of capital in their portfolio from higher climate risk companies to lower 

climate risk companies, adjust their underwriting and investing exposures to different 

sectors or geographies, adjust the tenor or other structural aspects of their loans, or reduce 

insurance underwriting exposure to higher climate risk companies. Financial institutions 

also could manage climate risk by increasing their sustainable investments (as described in 

Chapter 8) and by encouraging companies to improve resilience through climate mitigation 

and adaptation activities. 

Building the Necessary Capacity and Skills 

A key step in establishing and executing a climate risk framework, including incorporating 

any requirements by financial regulators as described in Chapter 4, is developing knowledge 

of the topic and a process for accountability. The assessment of climate risk requires novel 

capabilities for complex forecasting and data interpretation. Clearly defined governance 

structures, including at the senior management and board level as well as within existing 

risk owners, will help guide capacity building. 

Firms currently are not investing sufficiently in employees with the analytical skills and 

experience necessary to understand the suitability of different datasets and methodologies 

for different use cases. Education and awareness training sessions at various levels of an 

organization can help, along with a growing number of external resources. For example, a 

significant body of research has been published, and industry groups and regulators have 

convened to pilot tools and share best practices. Climate risk management will improve-and 

regulators' expectations for it will grow- as companies embrace lessons learned from the 

ongoing development of effective datasets, analysis, and best practices. Overall, sufficient 

investments in human capital and market intelligence are critical for adaptive capacity and 

organizational resilience. 

Approaches to Climate Risk Analysis Across the Financial System 

The financial system comprises a wide variety of financial institutions that play a range of 

roles. Most institutions will-at some point- likely need to undertake climate risk analysis. 

However, the specific methods of climate-related risk analysis, as well as its urgency, 

will vary widely. The fol lowing section illustrates how key participants in the financial 

system could accrue value from climate risk management, depending on the nature of 

their particular business Chapter 8 further discusses climate risk management through 

sustainable investment 
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Fiduciary Duty 

A wide variety of financial institutions owe various types of fiduciary duties to their benefi ­

ciaries and clients. The extent to which fiduciary duties allow or require the consideration 

of climate risk and other financial ESG factors is an evolving debate in American law 

(Gary, 2019; Schanzenbach and Sitkoff, 2020). In general, fiduciaries need to consider 

material risks in supporting the financial goals of their beneficiaries or clients. The duty 

of loyalty requires the adviser or asset owner to act in its clients' or beneficiaries' best 

interests, while the duty of care requires the fiduciary to maintain a reasonable standard 

of care when acting for its client or beneficiary. In many cases, fiduciary duty incorporates 

an investor's consideration of material risks and the appropriate integration of those risks 

in investment strategies to support beneficiaries' or clients' financial goals. 

Fiduciary duty requires the assessment of material risks and the management of these risks 

on behalf of stakeholders in keeping with their stated long-term goals, and climate risk is 

increasingly being recognized as one such risk. As fiduciaries, many asset owners have 

a responsibility to manage assets on behalf of others and in many cases also match the 

timing of liabilities <such as, beneficiary payouts) with returns from investments <for example, 

asset liability management, <ALM)) and ensure that investments are managed for future 

generations. Climate risk is therefore a key consideration for long-term asset owners who 

are looking to meet ALM and intergenerational goals. Asset owners with a given mission, 

including the long-term support of an institution or beneficiary population, should consider 

the benefits climate-related investments could bring to their financial and mission-g iven 

goals. A fiduciary adviser or asset manager owes each of its clients a duty of loyalty and 

a duty of care and must act consistent with these obligations. As with the beneficiaries 

of asset owners, the clients of asset managers may have different risk appetites, time 

horizons and financial objectives. Fiduciary duty also applies to other aspects of the financial 

system, such as the duty of corporate managers to their shareholders 

Asset Owners 

Asset owners, whether they are individual investors or large institutional investors such 

as pension funds, take risks they deem appropriate to meet their individual or institutional 

goals. In most cases, and for pension funds in particular, their investment goals are generally 

focused on maximizing long-term return while minimizing risk. Climate risk impacts are 

likely to be material at these time horizons. Climate risk management can influence asset 

owner decisions and activities in many ways. 

The impact of cl imate risk on asset values in different sectors, geographies, and asset 

classes can inform decisions about strategic asset allocations. Over a longer horizon (10-plus 

years), a significant portion of returns and risk are attributable to strategic asset allocation, in 

other words, the relative weighting of investments across different asset classes or different 

regions. An asset owner with a longer time horizon wi ll want to factor in climate-related 
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risk when determining, for example, which regions or asset classes to focus on and which 

to avoid when deploying capital. Subject to normal financial considerations such as asset 

values, the asset owner might reduce capital allocations to more carbon intense sectors 

and to countries that are more vulnerable to climate change and increase allocations to 

transition-resilient asset classes such as clean energy. Asset allocation decisions can act 

as a hedge to climate risk. For example, allocations to climate-resilient asset classes can 

be added to hedge against unavoidable climate risk in other asset classes. In addition, 

for asset owners who invest based on market benchmarks, allocation considerations will 

need to consider the underlying benchmark. 

In screening and constructing their portfolios, asset owners can invest through external asset 

managers or make direct investments. When investing through external managers, they can 

at times co-invest alongside these managers. For direct investments and co-investments, 

asset owners make investment decisions within chosen asset classes such as corporate 

equity, debt, or infrastructure and project level investments. Climate risk analysis can 

be incorporated directly into due diligence and screening of investments and can inform 

investment decisions, including whether to go long or short on, or overweight or underweight, 

particular opportunities. An investor who forecasts the manifestation of a transition risk, 

such as imminent climate policy action, may want to create a portfolio that underweights, 

excludes, or goes short on companies with significant transition risk. Asset owners also can 

incorporate climate risk analyses in screening and selecting external asset managers- for 

example, looking at whether a manager's processes appropriately account for and manage 

" non-traditional" risks, including climate risk, and whether a manager's strategies reflect 

strong investment processes and fall within risk tolerance guidelines. Asset owners 

may decide to use thematic asset managers such as those that have a clean energy or 

sustainable transport focus 

Through portfolio management and stewardship, asset owners monitor and engage with 

managers and companies to ensure performance over the lifetime of their investments 

Knowledge of emerging climate risks , such as increased regional vulnerabilities to wildfires 

or impacts on assets or company value due to transition risks, can motivate asset owners 

to encourage asset managers or company managers to enhance their management of 

climate-related risks-for example, by encouraging resiliency planning and accelerating 

net-zero transition plans. Through this engagement, asset ovmers use their influence to drive 

changes that align with their investment objectives, including objectives for climate risk. 

Asset Managers 

Asset managers work on behalf of asset owners to meet return objectives while minimizing 

risk. Asset managers are an extremely varied group, and therefore appropriate approaches 

to risk management may vary among types of firms, though firms' approaches also have 

much in common. Uke asset ovmers, asset managers want to understand potential exposure 

and sensitivity to all types of risk, including climate risk. This is true for individual investment 
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decisions, portfolio construction, portfolio management and stewardship, and-in the case 

of certain asset managers that, for example, perform outsourced chief investment officer 

functions- strategic asset allocation. Asset managers generally have a fiduciary duty to 

the asset owners whose funds they are managing. 

Asset managers generally focus first on meeting investment goals, and second on increasing 

assets under management. As described above, climate risk analysis is relevant for meeting 

investment goals through investment screening, portfolio construction, portfolio management 

and stewardship. In addition , asset managers attract new customers by demonstrating a 

strong track-record and by aligning with the goals of asset owners. Asset managers that 

manage climate risk have the potential to generate better risk-adjusted returns than asset 

managers who do not. In addition, asset managers whose investment approaches align 

with asset owners' fiduciary and mission goals can benefit from increased interest and 

assets under management. 

To enhance a variety of investment approaches that align with asset owners' goals, asset 

managers can use climate risk analysis. Asset managers can develop portfolios to meet 

the growing interest in investing in companies that are actively decarbonizing the economy 

and avoid investing in companies that are carbon intensive. Asset managers can actively 

encourage companies to meet their investment goals, including by reducing their climate 

impact. Climate risk analysis can also be used to create climate-friendly passive investment 

products , which provide a low-cost way for asset managers to meet client investment 

objectives. 

Commercial and Investment Banks 

Banks have wide-ranging risk management frameworks for a variety o f risks Bank risk 

management frameworks are highly regulated, and Chapter 4 includes recommendations 

to address climate risk in existing risk management frameworks in a way that is consistent 

with banks' board-approved risk appetites. Within this risk appetite, banks provide a variety 

of financial services, each with its own potential use cases for climate risk analysis. These 

include lending, underwriting, asset management, direct investing, and liquidity and risk 

management 

In managing climate risk, banks are responding not only to the potential for increased 

climate risk from vulnerab le assets, asset classes and sectors, but also to the wide 

range of opportunities from financial services and products that integrate physical and 

transition resilience. Banks are increasingly directing capital to the transition to a net-zero 

economy and communicating the positive impact of their activities, as are asset owners, 

asset managers and other types of financial institutions. Climate risk analysis can support 

the identification of opportunities to direct capital to sustainable investments and provide 

transparency about these efforts, as discussed in Chapter 8. 
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As lenders, banks need to understand the risks associated with their loans, including 

climate risk. For instance, a bank would be wary of lending to projects that faced significant 

physical risk as well as to companies that faced transition risk that was significant enough 

to potentially impair their ability to repay. Climate-related risk analysis is important both to 

individual lending decisions and to loan portfolios. For instance, how would a rapid transition 

away from fossil fuels change the probability of default of oil and gas borrowers? Scenario 

analyses and stress tests may increasingly factor into this type of consideration . 

Investment banks underwrite securities, facilitating investors ' purchase of equity or debt 

issued by corporations and governments. Securities underwriting depends on investor 

interest and sentiment, and integrating climate risk may reduce or increase demand for 

securities on a company and sectoral level. In addition , underwriters can be legal ly liable 

regarding appropriate disclosures in sel ling securities, and often use independent counsel 

to judge disclosures. Chapter 7 examines adequate disclosure of material climate risk. 

Banks can have asset management divisions, with roles and climate risk use cases like 

those of asset managers. In addition , in certain cases, banks can invest directly, like asset 

owners. Banks also provide liquidity and risk management products by engaging in a wide 

variety of transactions with a wide variety of counterparties. As with other financial services, 

understanding the risk of doing business with these counterparties requires a holistic view 

of the risk that counterparties will default. Climate risk may be severe enough to jeopardize 

the counterparty's ability to meet its obligations. Chapter 8 discusses developments in 

reducing exposure to climate risk within existing derivative instruments and providing new 

derivative products to hedge against climate risks. 

Insurers 

Climate-related risks have the potential to affect the performance of insurance companies ' 

core lines of business and, perhaps, the viability of the companies themselves. Climate risk 

analysis should play a key role in the companies ' risk management processes. For instance, 

insurance companies should consider climate -related physical risk when determining whether 

to insure consumer and corporate assets, such as homes and offices. To understand their 

own exposure and vulnerability to climate risk , they also should understand the aggregate 

risk in their portfolio of policies. Insurance companies should consider climate risk, including 

applicable measures of resilience, when determining which types of pol icies, which sectors, 

and which regions they want to focus on. Final ly, insurers are also significant asset owners 

and therefore should incorporate climate risk analysis into their investment decisions. 
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Recommendations 

Recommendation 5.1: Financial regulators, in coordination with the private sector, should 

support the availability of consistent, comparable, and reliable climate risk data and analysis 

to advance the effective measurement and management of climate risk. 

• Regulators and financial institutions shou ld support the range of platforms for c limate 

data and analysis , including improving public access to governmental data and expertise 

that can enable climate risk management. They should also support new and existing 

open source platforms, as well as proprietary efforts to develop new climate risk 

datasets and tools that leverage innovative technologies. 

Recommendation 5.2: Financial regulators, in coordination with the private sector, should 

support the development of U.S. -appropriate standardized and consistent classification 

systems or taxonomies for physical and transition risks , exposure, sensitivity, vulnerability, 

adaptation, and resi lience, spanning asset classes and sectors, in order to define core 

terms supporting the comparison of climate risk data and associated financial products 

and services 

• To develop this guidance, the United States should study the establishment of a Stan­

dards Developing Organization CSDO) composed of public and private sector members 

• Recognizing that this guidance will be specific to the United States, this effort should 

include international engagement in order to ensure coordination across global 

definitions to the extent practicable 

Recommendation 5.3: Financial regulators should proactively encourage capacity building 

for climate risk management. This should be consistent with the education and training 

practices supported by agencies in implementing the Sarbanes-Oxley Act of 2002. It should 

align with and aid in meeting regulator expectations around embedding climate risk in 

governance frameworks . 
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Chapter 6 

A Closer Look at Climate 
Scenarios 

This chapter takes a c loser look at the importance of climate scenarios in cl imate risk 

management . Scenario planning, also known as scenario analysis, is a systematic process 

for making strategic decisions in the face of uncerta inty. It has a long history of use in 

military, political, and corporate planning. Climate scenarios, as advocated by the Task 

Force on Climate-related Financial Disclosures CTCFO) and others, are used by researchers, 

policymakers , and, increasingly, corporat ions to analyze potential climate-related futures, 

including the economic, soc ial, and environmental implications of achieving different 

temperature and emissions goals. 

Scenarios illustrate the complex connections and dependencies across technologies, 

policies, geographies, soc ietal behaviors, and economic outcomes as the world strives 

toward a net-zero future. Cl imate scenarios can help policymakers and financial institutions 

identify effective and efficient policies for emissions mitigation and carbon sequestration 

and indicate what measures particular goals wou ld require. 

Why Use Scenario Analysis? 

Decision-makers can use scenario planning to consider the effectiveness of cl imate risk 

reduction and management measures, including both emissions mitigation and investment 

in adaptation and resilience. For example, cities fac ing increased heat stress could plant 

trees in high-traffic areas, increase the reflectivity of road and building surfaces, provide 

subsidies for low-income households to buy air condit ioning , and provide more cool ing 

centers for high-heat days. Areas facing projected increases in drought could select more 

drought-resistant crops, produce genetic innovation of seeds, evolve irrigation practices, 

and improve soi l health practices. Together, adaptation interventions undertaken locally 

can stabilize the overall food production system. 
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Scenario analysis is an important tool for understanding and integrating climate risks and 

opportunities into a broader risk management framework. Scenario analysis is less about 

forecasting the most probable outcomes than it is a "what-if"' analysis of different potential 

projections of the future. A common motto in the scenario planning world rings true-All 

climate scenarios are wrong, some are useful. 

For example, practitioners can analyze scenarios that differ in their global trajectories 

of greenhouse gas emissions and atmospheric concentrations and thus pose different 

physical risks and damages from climatic disruption and ocean acidification. These scenarios 

can express the range of effects that different levels of radiative forcing would have on 

extreme weather events, sea level rise, agricultural productivity, public health, and other 

environmental and economic outcomes. Similarly, practitioners can analyze a low-carbon 

transition scenario in which the United States adopts an ambitious climate policy and 

compare it to a scenario-called a baseline, business-as-usual, or reference scenario-in 

which no new policies are adopted. In so doing , analysts gain insights into the potential 

outcomes (positive and negative) for individual assets, entities, or industries, as well as 

to the overall macroeconomy.5 

Climate-related scenario analysis is gaining traction in several contexts, both domestically 

and internationally. Climate scenarios are being used within companies for internal decision­

making: in analyses for disclosure of climate -related risks to investors and regulators; by 

banks and other financial institutions to assess individual investments and overall portfolios; 

and by financial regu lators as discussed in Chapter 4. Each of these applications may 

require different scenarios that capture different risks. They may involve different modeling 

tools , underlying data, assumptions, and time scales. While useful, climate scenarios have 

limitations. The optimal design of climate scenarios will depend on the goals and methods 

of analysis. A wide variety of scenarios and of models to analyze the scenarios can be 

useful depending on the application. 

What Are Climate Scenarios? 

Temperature Scenarios 

One common scenario design posits a future in which atmospheric concentrations of 

greenhouse gases are stabilized at a level at which global mean temperatures do not rise by 

more than a certain amount. such as 2 degrees Celsius above pre-industrial levels. Lower 

temperature targets require that greenhouse gas concentrations stabilize at lower levels, 

5 One option for standardizing baseline projections would be to calibrate a model to a projection from the 
U.S. Energy Information Administration ·s Annual Energy Outlook. These projections. however. apply only 

to fossil fuel-related CO2 emissions and thus would not include projections of other gases and sources 
in the United States, 
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Figure 6.1: Relationships Between Transition Scenarios and Climate Risks 

Green Scenario 
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Note: " Business-as-intended" corresponds to Nationally Oetermined Contributions submitted under the Paris Ag reement 

Source: OliverWymanf2019) 

meaning that fewer net emissions can be emitted globally. Achieving a lower temperature 

target reduces the physical impacts of climate change but requires more aggressive and 

disruptive policies to achieve the necessary transition. As represented in Figure 6.1 , a 

temperature scenario analysis can emphasize the physical climate outcomes, the policy 

outcomes, or both. Because temperature scenarios play out over at least several decades, 

they tend to involve longer-term projections of both physical and transition risks. 

To study how the world can limit warming to a certain level, analysts specify a baseline 

policy, technology, and socioeconomic future. These scenarios generally include a set of 

assumptions that incorporate exist ing or planned global or regional policies, a business-as­

usual sociodemographic projection, and projections for technological progress (including 

negative emissions and sequestration technologies), as highlighted by Figure 6 .2. Scenarios 

can also incorporate disorderly or orderly transitions by specifying how gradual ly or sharply 

emissions fall. Policy scenarios specify government interventions that depart from the 

baseline-such as a carbon price trajectory or emissions limits-that then drive changes in 

the economy that reduce emissions. Depending on the kind of model and analysis, policy 

scenarios can apply economy-wide or to a subset of industries, for example just the power 

sector. In models of the global economy, scenarios can also apply internationally, allowing 

the investigation of spi llovers across countries. 
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Figure 6.2: Representative Structure for Scenario Models 
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In scenarios with no or limited emissions mitigation relative to business-as -usual. the 

likelihood and severity of major physical events will increase over time. These scenarios 

can encompass a broad range of impacts-including flooding , wind, heat, drought, and 

wildfire-or be restricted to physical risks of most concern to a given area. 

Even under a 2 degrees Celsius scenario, the probability of major physical impacts will 

increase significantly over successive decades. If global mean temperature rises above 

2 degrees Celsius, the probability of major physical impacts increases sharpty, as does the 

probability that multiple perils impact a given region simultaneously. For example, without 

significant emissions abatement policies, the number of electric substations in Houston 

that would be exposed to acute flooding is forecasted to rise, significantly increasing risks 

for communities, chemicals plants, and oil and gas facilities (Jupiter Intelligence, 2020). 
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Event-Based Analysis 

Event-based scenarios focus on the potential short-term impact of one triggering event, 

such as the sudden implementation of a maJor emissions regulation, a technological 

breakthrough, or an extreme weather event. Triggers can also include sharp changes in 

preferences, such as increased consumer demand for carbon-neutral products or the 

refusal of market actors to insure coal mines. 

Event-based scenarios could be particularly useful for stress testing by firms and regulators 

because abrupt or disorderly outcomes may pose special risks for companies and the 

financial sector because the risks may not be priced into asset values. Modeling shorter­

term, disorderly scenarios can also highlight the importance of near-term decisions in 

managing risks. Event-based scenarios are particularly appropriate for financial institutions 

For example, an event scenario that specifies sea-level rise 30 years from now is not 

necessarily relevant to a trading company whose average risk duration is one year, but it 

is relevant to a potential mortgage investor. 

Event-based analysis is also useful for modeling agricultural production. It allows for the 

management of short-term weather events within a growing season or annual variance in 

growing conditions. Decision-makers can then model the point at which the geographic 

scale, severity, or frequency of localized events collectively drive structural changes or 

risks to the overall system, informing policies that bolster food security. 

Another important component of event scenario design is the potential for multiple 

simultaneous (and potentially uncorrelated) events-such as this year's sudden precipitous 

drop in oil prices as the COVID-19 growth shock was taking hold. Future examples could 

include a harvest shock in a breadbasket region of the world, which in turn could cause a 

spike in international food prices and trigger instability in food importing countries. In the 

face of multiple events, financial risks previously regarded as non-material could suddenly 

become material. In sum, plausible, relevant scenarios get risk managers' attention. This 

achieves the desired outcome of the event-based analysis: informing near-term decisions 

around managing climate risk. 

Policy Pathways 

To analyze the implications of achieving a given emission or concentration target , modelers 

run "solve -to-match " scenarios in which they estimate the carbon prices or other policy 

features that would be consistent with achieving a goal. For example, modelers may 

estimate the greenhouse gas (GHG) price trajectory that , when applied globally, stabilizes 

atmospheric concentrations of GHGs at a particular level. Alternatively, a climate policy 

scenario may reflect the actual policies countries are implementing or plausibly could 

implement. In that case, modelers would simulate different policies in different countries. 

For any given country, these scenarios may be much less stringent than those that achieve 

a temperature target of 2 degrees Celsius or less 
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Policies can have both near-term and long-term impacts on the economy and the environment. 

Outcomes of interest to policymakers and stakeholders include policy impacts on prices, 

economic growth, structural changes in the energy system and other sectors, household 

welfare, trade, government revenue, and investment. Like any modeling, the further out 

the projection, the greater the uncertainties. Thus, modelers often caution policymakers 

to focus on comparisons across scenarios and the direction of change rather than point 

estimates within one scenario's results 

Plausibility 

Finally, climate scenarios should be both plausible and relevant, all the while informed 

by climate science. For physical risks, plausibility comes first and foremost from being 

based squarely on the latest climate science. Transition policies may vary considerably in 

their ambition. Because any number of changes in policies and market actor behavior are 

plausible, regulators should offer a range of climate scenarios. Relevance comes from 

ensuring that scenarios' time frames and impacts are material to an institution's business. 

Limitations of Scenario Analysis 

While useful, climate scenarios and the models that analyze them have limitations: they 

are sensitive to key assumptions, most have been developed for purposes other than 

financ ial risk analysis, and they cannot fully capture all of the potential effects of climate­

and policy-driven outcomes. Like many modeling exercises, climate scenario outcomes 

are sensitive to key assumptions and parameters, such as the rate of technical change. 

For example, the Intergovernmental Panel on Climate Change CIPCC) projects that substan­

tial deployment of negative emissions technologies, such as biomass energy with carbon 

capture and storage CCCS), would be required to achieve a 1 .5 degrees Celsius outcome, 

and many analyses draw similar conclusions about reaching 2 degrees Celsius. The cost 

and availability of such technologies has an enormous effect on the estimated price of 

carbon that would be required to deploy them. Models that assume the availability of 

low-cost CCS, battery storage, hydrogen fuel cells , or other as-yet-nascent technology will 

project that the requisite carbon taxes, cap and trade systems, or other policy measures 

to achieve stringent goals can be modest. 

Likewise, models that assume limited availability of low-cost low- or negative-carbon 

technologies will project that the policies to achieve ambitious temperature targets will 

be quite costly. Understanding these sensitivities and considering multiple scenarios is 

useful not only to put the results in relative perspective, but also to motivate policies to 

promote technological development. 
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Most climate scenarios are intended for a purpose other than financial risk assessment 

For example, the modeling studies assessed in IPCC reports typically involve energy­

economy-climate models used for policy analysis and research applications. They may 

report high-level results, such as shifts in fuel sources, but not cri tical outputs for financial 

analysis such as the number of electric vehicles on the road. Future enhancements could 

include more-detailed models, further calculations to generate new relevant variables, and 

models that better represent the direct and indirect transmission channels through which 

physical and transition risk could affec t financial outcomes (NGFS, 2020a). 

Finally, models cannot fully capture the range of how market actors will respond to climate 

change, how their responses will affect climate change, and how they will influence policies 

around climate change. As the climate continues to change, decision-makers will respond 

in ways that can both create and alleviate risks. Damages from clima te change may 

be lower with appropriate adaptation and risk management- or substantially higher if 

potential low-probability but high-impact risks materialize. Market actor and policymaker 

responses are complex and should be considered qualitatively along with a quantitative 

scenario analysis. Some of these limitations are inherent to many models but are in this 

case further exacerbated by the often-multi-decade time horizon and the complexity and 

interdependencies of the effects modeled, from ice sheet melting to agricultural yields 

and migration. To mitigate the limitations of scenarios and modeling, practitioners should 

analyze multiple scenarios with various underlying assumptions and parameters 

Practical Applications of Scenarios 

Climate Scenarios and the Role of Regulators 

Climate risk is in part a manifestation of the failure of the current economic system to 

price externalities and capture them in current accounting, performance measurement, and 

incentive systems. Scenarios help elucidate the nature of the externalities and translate 

climate risk into financial risk. Climate risk derives in part from a lack of policies, like a 

price on carbon, that would internalize the external costs of damaging emissions, but it 

also comes from traditional accounting practices that ignore these externalities and the 

prospect of their regulation. This mispricing naturally leads to the misallocation of capital , 

including the continuing distortions in energy systems that promote climate change 

Financial regulators around the world are aware of this misallocation and mispricing and 

some are adopting policies to address it. They do not have the authority to directly regulate 

emissions, but they can, through their financial stability objectives, promote climate risk 

management- which in turn can facili tate the orderly transition to a net-zero economy. 

Scenario analysis is an important tool that regulators can use to encourage climate risk 

management: Have you thought about these risks? Have you discussed them with your 

clients? What are you doing about it? 
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Climate Scenarios in the Context of Financial Stress-Testing 
(UNEP Fl and Oliver Wyman, 2018) 

Clear parallels exist between macro-economic stress testing and climate scenario 
analysis. Both use scenarios and are undertaken to estimate a firm's level of 

risk. Despite these high-level similarities, macro-economic risk and climate risk 

assessment have several significantly different features. The scope, time frame, 

and use of risk assessment exercises vary widely. 

Since the 2008 global financial crisis, the term "stress testing" has generally 

been used to qualify a comprehensive, firm-wide scenario analysis. In such 
analyses, most elements of the profit and loss statement and balance sheet are 

estimated under a set of macro-economic scenarios designed to test the bank's 
resilience to a specific shock. Macro-economic stress testing is generally used 

in a regulatory context for the purpose of estimating capital needs and planning 

cap ital management for a period of two to five years. 

In contrast, climate scenario analysis is not primarily a capital management 

exercise. Where macro-economic stresses are assumed over a period of only a 

few years, climate-related risk evolves over decades, though policymaker, consumer, 

and investor climate-related preferences could change much more abruptly. 

In our view, the primary purpose of climate stress testing is to understand 

and evaluate the sensitivity of a bank's current portfolio to climate scenarios. 

Capturing projected impacts on the current business profile can faci litate strategic 

planning and portfolio construction. In other words, climate scenario analysis 

is more a "what-if" analysis under different transition and physical scenarios 

rather than holistic stress testing exercise as undertaken for modern capital 

management analyses. 

For instance, the Bank of England"s Prudential Regulation Authority (PAA) has imposed 

supervisory expectations on climate risk management. The expectations include incorporating 

risks related to climate change into the risk management framework, raising the issue 

to the board-level, and performing climate scenario analysis. By focusing on enhanced 

disclosure, the TCFD is also aiming to influence the allocators of capital by enabling the 

market to better price these risks CTCFD , 2017) 
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Central banks and regulators-including the Central Banks and Supervisors Network for 

Greening the Financial System CNGFS)-are also moving ahead on climate lisk management 

and scenario development Naze, 2019: NGFS, 2020b). The NGFS provides practical 

advice on scenario analysis, along with eight high-level climate scenarios CNGFS, 2020c) 

and detailed technical documentation and modeling data CNGFS, 2020cD. The scenarios 

reflect different projections of future temperature targets, policies, technology development, 

and climate damages with an eye to providing a foundation for decision-useful analysis by 

both governments and private sector actors. 

Should Institutions Use a Common Set of Climate Scenarios? 

Both common and tailored scenarios are useful. From a practical perspective, it makes 

sense for practitioners and risk managers to converge on a common menu of scenarios 

It would allow better comparability across results and encourage the development of 

universal scenario analysis capabilities. Policymakers and regulators, in consultation with 

experts and stakeholders, should develop and prescribe a consistent and common set of 

scenarios and assumptions, which will help align the collective action necessary to mitigate 

climate risk. Common scenarios render best practices transparent, minimize gaming, and 

serve to raise the collective bar. Internationally and domestically, alignment of scenarios 

across industry and regulatory bodies would also prove beneficial 

However, since policies and climate effects depend on location, it makes sense to customize 

the basic scenario frameworks with parameters that work for a particular context. For 

example, a common policy scenario design could specify an economy-wide carbon tax 

trajectory, but the pertinent initial values and the rate of change in the tax may differ from 

country to country 

While establishing a set of common standards would clearly be useful, over reliance on one 

model or scenario may generate systemic issues. It is therefore important that institutions go 

beyond running prescribed scenarios and use additional scenarios tailored to their exposures 

and vulnerabilities. By going beyond a pure compliance exercise, tailored scenarios will 

maximize the benefit for the institutions. Climate scenario analysis can inform adjustments 

to their risk management practices and improve their decision making more broadly. 

Having common and tailored scenarios in place is not dissimilar to the stress testing 

exercises established during the financial crisis. Regulators deployed a set of scenarios to 

build investor confidence in the banking system and later also required institutions to run 

their own scenarios. Once armed with climate scenario modeling capabilities , institutions 

will naturally be able to run scenarios more tailored to their business needs 
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Recommendations 

Scenarios and Scenario Analysis 

Climate scenario analysis should focus on potential material impacts to the institution's 

financial portfolio, whether loans, derivatives, or investments. In this context, the following 

guidelines should be useful: 

Recommendation 6.1: Analyze more than one warming path. Various long-term paths for 

climate change exist and can be used for scenario analysis. Three common scenarios are 

Ci) Paris-aligned Cfor example, consistent with limiting temperatures well below 2 degrees 

Celsius above pre-industrial levels), (ii) current trajectory and Ciii) in-between (for example, 

late policy adoption wi th a more abrupt and disruptive response). Each wi ll produce different 

impacts on institutional portfolios and provide insights that will help to more effectively 

manage risk, particularly bookends of best- and worst-case scenarios. Scenarios should 

include both shorter- and longer-horizon paths as appropriate. 

Recommendation 6.2: Analyze disruptive policy. It is particularly important to analyze a 

scenario involving a major policy disruption. Transition scenarios have wide implications 

across the economy, industries, and markets. Unanticipated policies can abruptly strand 

long-lived capital assets or induce rapid reallocation of capital across sectors and industries. 

Increasing physical impacts may increase the risks of a disorderly transition as fires, floods, and 

hurricanes, and the attendant shifts in public sentiment, force governments into unanticipated 

policy responses. Scenarios are there fore especially relevant for risk management 

Recommendation 6.3: Analyze both broad and specific impacts. Scenarios should capture 

the breadth of impacts but with a focus on materiality, covering a global perspective but 

enabling regional, country, and sec toral analysis appropriate to the firm ·s business. 

Recommendation 6.4: Map macroeconomic and financial impacts. Scenarios should take 

into account macroeconomic and financ ial outcomes since these are likely to be most 

material to financial institutions. Coming up with additional temperature scenarios, for 

example, is less important than providing some common guidance on potential transmission 

mechanisms and implications for macroeconomic and financial factors 

Recommendation 6.5: Account for adaptation actions to the extent feasible. Tackling 

climate change necessarily involves myriad adjustments by a range of actors. Modeling 

the effects of such adaptation actions on portfolios is complex but may become more 

feasible with future technology and scenario modeling development. 
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Policymakers and Regulators 

Recommendation 6.6: Prescribe a consistent and common set of broad climate risk 

scenarios, guidelines, and assumptions and mandate assessment against these scenarios, 

as described in Chapter 4. Regulators, in consultation with industry participants, external 

experts, and o ther stakeholders, should develop and prescribe a consistent set of broadly 

applicable scenarios , guidelines, and assumptions and require instit utions to assess their 

exposure to those scenarios. Climate scenarios should be both plausible and relevant, 

all the while informed by climate science. Regulators should require a range of climate 

scenarios, including scenarios covering severe but plausible outcomes. Key assumptions 

(including policy pathways) and limitations should be transparent. Scenarios, assumptions, 

and guidelines should be updated as relevant factors are better understood and as policy and 

technology evolve. There should be a recognition that climate risk will manifest differently 

across various parts of the financial system. 

Recommendation 6.7: Provide analytical discretion, to the extent practicable, as long as 

regulatory needs for consistency and comparability are met. Given the many unknowns 

and complexities inherent in modeling the economy, climate change science, and policy, 

regulated entities will need some discretion in how they perform their analysis based on 

the prescribed scenario. On the other hand, regulators need consistent approaches across 

firms so they can ensure risks are responsibly analyzed and reported. Investors would 

benefit from better comparability across scenario-related disclosures. To achieve a balance 

across these needs, regulators, in consultation with the firms they regulate, should specify 

key assumptions, scope, and the outputs they expect. As long as regulators' prescribed 

expectations are satisfied, regulators should allow financial institutions to provide additional 

context and analysis informed by the nature and complexity of their business 

Recommendation 6.8: Encourage domestic and global coordination across regulators to 

provide a coherent approach. Th is is an overarching theme of this report and especially 

applicable to the use of scenarios for risk management. Requiring entirely different stress 

scenario exercises from institutions operating under different jurisdic tions would be costly 

while generating uncertain value. Harmonizing requirements and priori tizing prac tical , actionable 

exercises where feasible would be useful. The high costs associated with multiple regulatory 

regimes is a lesson of post-financial crisis regulation that can be applied now to climate risk. 

Recommendation 6.9: Focus on materiali ty and risk management. Climate risks can 

manifest in many different ways. Institutions should focus on what matters for them and 

what decisions need to be made given their specific exposures and vulnerabi lities. Such 

an approach fac il itates effective risk management by laying out plausible ways climate 

risk-related financial losses could occur. 
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Recommendation 6.10: Ensure a mechanism for ongoing refinement and improvement. As 

science, data, tools, conditions, and policy change, it is important for regulatory guidelines 

to evolve as well. Data in particular is evolving rapidly. Creating a mechanism for regular 

updating, rather than relying on ad hoc adjustments, would be beneficial to ensure effective 

and pragmatic oversight. As regu lators better understand the material risks in the system 

and their spillover effects across industries and markets, a mechanism for ongoing learning 

and timely refinement from these lessons learned wi ll ensure they are most effectively 

managing risk across the system. 

Capabilities and Applications 

Given the uncertain nature of how the climate will evolve and the limited ability to rely on 

historical data and back-testing, robust scenario analysis calls for a new set of capabilities 

that combines statistical, financial , and environmental knowledge 

Recommendation 6.11: Tailor analysis to specific exposures. How an institution analyzes 

scenarios should be determined based on the unique nature o f its portfolio. Not every 

scenario will be material to an institution's portfolio, depending on its largest asset 

concentrations, longest -dated assets, and highest potential sensitivities. 

Recommendation 6.12: Use results to upgrade risk management capabilities. Regulators 

and risk managers can use insights coming from scenario analyses to strengthen and 

augment existing institutional risk management. Each institution should determine how 

to do so within its own framework but could include climate-related limits, adjustment to 

underwriting processes, client engagement, and c limate risk appetite. 

Recommendation 6.13: Beware of false precision. Scenario analysis can provide great 

value in understanding a range of potential outcomes (particularly between worst and 

best cases) and in identifying concentrations and relative sensitivities in a portfolio. But 

results , especially quantitative ones, will be illustrative, not precise, and so should be used 

accordingly in risk management decisions. 
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Risk Managers 

Recommendation 6.14: Risk managers should develop in-house capabilities, as relevant 

and in line with best practices, to analyze climate scenarios, understand the key underlying 

assumptions, and recognize the limitations 

Recommendation 6.15: Firms and institutions should consider additional climate scenarios, 

guidelines and assumptions tailored to their specific needs and vulnerabilities, in addition to 

those provided by policymakers and regulators, to enhance internal risk management and 

decision-making. This can focus on generating decision-useful information for identifying 

and managing climate risk given their specific exposures and vulnerabilities 

Recommendation 6.16: The scope, depth, and complexity of the analyses performed by 

institutions should be proportionate to the materiality of the impact measured 
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Chapter 7 

A Closer Look at Climate Risk 
Disclosure 

As earlier chapters of th is report have shown, the physical and t ransition risks of cl imate 

change are increasingly material to firms , investors, and the U.S. economy. When 

climate-related issues materially impact a finn 's underlying operations and capital investments, 

the firm's financial statements should address them. When these issues pose material risks 

to firms, other sections of financial filings, such as Management's Discussion and Analysis, 

Risk Factors, and Description of Business (collect ively, MD&A), should address them. 

As the physical and transition risks of climate change have manifested w ith greater intensity 

and frequency, it has become increasingly c lear that these risks affect capital markets 

writ large. The Sustainabil ity Accounting Standards Board (SASB) finds that industries 

totaling 93 percent o f U.S. market capitalization are materially exposed to climate risk 

(SASB, 2016). As firms, investors and other capital market actors seek to make informed 

decisions in the face of these risks, demand is growing among market stakeholders for 

comprehensive disclosure evaluating climate-related risks and uncertainties . 

Cl imate risk disclosure offers a variety of potential benefits to issuers, investors, and 

society. For issuers, potential benefits include the improved abi lity: (i) to identify, assess, 

manage, and adapt to the effects of climate change on operations, supply chains and 

customer demand; (ii) to relay risk and opportunity information to capital providers, investors, 

derivatives customers and counterparties, markets, and regulators; and, (i ii) to learn from 

competitors about climate-related strategy and risk management best practices. Peer 

group disclosures create an information platform where companies can learn from each 

other and, as a result, increase their organizational and network resi lience. 

For other market actors, the benefits of comprehensive climate disclosure are several. 

Investors can better assess a more refined measure of the long-term cost of capital, as 

well as ri sks to fi rms, margins, cash flow and va luations. In addition, investors and society 

can gain greater assurance that issuers take these risks seriously. In the absence of robust 

disclosure, market participants may presume that a company is unprepared for climate-related 

risks, especially at a time of heightened volatili ty, such as during an extreme climate-attributed 

event . Ultimately, a lack of disclosure could also affect market confidence in management, 

valuation multiples and the cost of capital. 
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By building on the firm-level disclosures provided by issuers, U.S. financial regulators would 

be better able to understand the impacts of climate change on financial markets. This greater 

understanding would allow them to issue relevant guidance or regulation needed to improve 

the resilience of financial markets in the face of this risk and uncertainty. By the same token, 

state and local governments-and community members themselves-would be better able to 

understand how companies in their localities are preparing for climate risks and opportunities 

that could impact the local economy, labor force , and tax base . 

The Current State of Climate-Related Disclosure 

Disclosure frameworks have been developed to enhance the quality and comparability of 

corporate disclosures. Examples include CDP (formerly, the Climate Disclosure Project), 

the Climate Disclosure Standards Board (COSS), the Global Reporting Initiative CGRD, the 

International Integrated Reporting Council (IIRC), the Sustainabili ty Accounting Standards Board 

(SASS), and , most notably, the Task Force on Climate-related Financial Disclosures CTCFD) 

The TCFO recommendations have been integrated into several of the other frameworks. Many 

of these organizations, together with accounting and standardization groups, have formed 

the Corpora te Reporting Dialogue to strengthen cooperation, coordination , and alignment 

among key standard setters and framework developers (CRD, 2019). 

Investors and financial market actors have recognized this need and have long ca lled for 

"decision useful" clima te risk disclosures (CalPERS , et al. , 2007). In 2019, 631 investors 

managing more than $37 trillion signed the Global Investor Statement to Governments on 

Climate Change, which called on world governments to improve climate-related financial 

reporting. The statement specifically called on governments to "commit to implement the TCFD 

recommendations in their jurisdictions, no later than 2020~ (IAFP, 2019). As noted by the TCFO 

There is a growing demand for decision-useful , climate-related information by a range 

of participants in the financial markets. Creditors and investors are increasingly 

demanding access to risk information that is consistent, comparable , reliable , and 

clear. There has also been increased focus , especially since the financial crisis of 

2007-2008 , on the negative impact that weak corporate governance can have on 

shareholder value, resulting in increased demand for transparency from organizations 

on their risks and risk management practices, including those related to climate 

change CTCFD, 2017, p. I). 

In response to market participants ' informational needs, the number of entities disclosing 

climate-related information has increased, and the quality of the disclosed information has 

improved over the past several years (Ohm, et al. , 2020). Yet, despite this progress, the 

information disclosed falls significantly short of what capital market actors need to adequately 

integrate climate risk into their decision-making CTCFD, 2019a) 
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Table 7.1: Sample of Leading Voluntary Frameworks 

CDP 

Climate Disclosure 

Standards Board 

(CDSB) 

Global Reporting 

Initiative 

(GRI) 

Integrated Reporting 

(IR) 

Sustainability 

Accounting 

Standards Board 

(SASB) 

Task Force on 

Climate-Related 

Financial 

Disclosures 

(TCFD) 

CDP issues an annual global questionnaire that collects information 
on climate change and other sustainability issues to help organizations 

measure and manage these risks and opportunities. 

The CDSB Framework provides guidance on how and what to report on 

climate and other environmental issues in a mainstream annual report. 

The GRI Standards outline how and what to report regarding the material 
economic, social, and environmental impacts, such as climate change of 

an organization on sustainable development. The GAi Standards can be 

used in sustainability reports, as well as in annual or integrated reports. 

It is oriented at a broad range of stakeholders 

The International Integrated Reporting Council (IIRC) has developed a 
reporting framework that explains how an organization can report on 

the value it creates for itself and others. Reporting on the basis of the 

framework results in an integrated annual report or in a separate 

integrated report, and the main audience is providers of financial capital. 

SASB's Standards guide reporting on financially material environmental, 

social and governance issues by means of indicators (called metrics) 

and disclosures for 77 industries. Its main use is intended to be in the 
communications to investors, such as the annual report, and it has the 

objective of informing financial stakeholders 

Established by the Financial Stability Board, the TCFD developed 

voluntary, consistent climate-related financial disclosures, building on 
existing disclosure regimes to develop a singular, accessible framework. 

The TCFD developed four widely adoptable core recommendations 

on climate-related financial disclosures of universal applicability to 

organizations across sectors and jurisdictions, divided into these topics: 

governance, strategy, risk management, and metrics and targets. 

The widespread use of these frameworks underscores that collecting, assessing, and 

disclosing climate risk information is a practical process, in which most large companies 

are already engaged. Table 7.1 shows a range of active frameworks. In 2020, 515 investors 

with $106 trillion in assets and 147-plus large purchasers with more than $4 trillion in 

procurement spending have requested thousands of companies to voluntarily disclose their 

environmental data through the CDP More than 7,000 companies globally use the CDP 

questionnaire (CDP, 2020). More than 10,000 reporting organizations across 90 countries 

use GAi instrumentation (GAi. 2019), including 74 percent of the largest 250 corporations 

(GAi. 2020). More than 100 companies have adopted SASB standards (SASB, 2020) 

Finally, 785 companies have committed to support the TCFD and many already disclose in 

accordance with at least some of the TCFD's recommendations CTCFD, 2019a) 
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Task Force on Climate-Related Financial Disclosures 

To accelerate global collaboration to improve cl imate disclosure, the TCFD was 

established by the Financial Stability Board at the request of Group of Twenty 

(G20) nations in 2015 to develop recommendations to help financial market 

participants understand their climate-related risks. Made up of 26 members 

representing investors and companies from a range of industries, the Task Force 

developed 11 recommended climate-related disclosures across four broad areas: 

governance, strategy, risk management, and metrics and targets Central to the 

TCFD's recommendations is the application of forward-looking scenario analysis, 

which the TCFD states is critical for understanding the strategic impl ications of 

climate-related risks and opportunities. 

The TCFD's recommendations apply to corporations in financial and non-financial 

industries , asset owners , and asset managers. The recommendations form 
a strong foundation for use by securities regulators as the basis for climate 

disclosure rules. They are based on existing regulatory reporting requirements 

related to material risk disclosure, including climate risks, as well as the work 

of CDP, CDSB , GR I, IIRC, SASB and others. Table 7.2 highlights the TCFD's 

principles for effective disclosure. 

Table 7 .2: Principles for Effective Disclosures 

1 
2 
3 
4 

5 

6 
7 

Disclosures should represent relevant information 

Disclosures should be specific and complete 

Disclosures should be clear, balanced, and understandable 

Disclosures should be consistent over time 

Disclosures should be comparable among companies 

within a sector, industry, or portfolio 

Disclosures should be reliable, ver ifiable , and objective 

Disclosures should be provided on a timely basis 

Source: TCFD (2017) 

90 MANAGING CLIMATE RISK IN THE U.S FINANCIAL SYSTEM 



177 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00181 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197 In
se

rt
 o

ffs
et

 fo
lio

 2
50

 h
er

e 
53

19
7A

.1
44

lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S

At the same time, the slow rate of growth in the number of firms and other market participants 

disclosing under the current disclosure regime, which relies to a large extent on voluntary 

disclosures by companies and other market participants, is not sufficient to meet investor 

needs, given the urgency of mitigating and adapting to climate change. The TCFD's most 

recent status report included a review of reporting by more than 1. 1 00 companies from 

2016 to 2018, and found that, while disclosure rates were increasing, surveyed companies 

only made, on average, 3.6 of the 11 total TCFD recommended disclosures CTCFD, 2019b). 

An analysis of Russell 3000 companies found that 30 percent discussed climate change as 

a risk in their 10-K filings, but only 3 percent of companies discussed climate risks in the 

MD&A section of those filings (Rozin, 2019). 

Large companies are increasingly disclosing some climate-rela ted information, but vary 

significantly in the specific information they disclose, presenting a challenge for investors and 

others seeking to understand exposure to and management of climate risks. The TCFD found 

variations across its 11 recommended disclosures. For instance, climate disclosure rates varied 

from as low as 9 percent for one of its recommended disclosures to as high as 47 percent for 

another disclosure (TCFD, 2019b). In many industries, it is challenging to determine how a 

company is exposed to climate-related risks in its value chain (Bolton, et al., 2020). Progress 

has been made in classifying emissions impacts into Scope 1, 2 and 3 emissions, which allows 

for a risk assessment to evaluate po tential weaknesses throughout the value chain CBolton, 

et aU. Chapter 5 addresses Scope 3 emissions and transition risk in greater detail 

For all industries in which climate risk is material , the lack of comprehensive and comparable 

disclosure not only poses a challenge to investors seeking to assess, manage, and mitigate 

climate risk, bu t it also impedes the ability of disclosing organizations to inform their strategic 

responses to climate risk by benchmarking their performance against peer organizations 

To illustrate the point, a U.S. Government Accountability Office CGAO) report provides 

examples of two contrasting disclosures, with excerpts from U.S. Securities and Exchange 

Commission (SEC) fili ngs (GAO, 2018). The GAO characterized the first example as 

containing boilerplate and unquantified information, and the second as containing some 

quantitative information and metrics. 

The first example states, in part, that : 

[cllimate change initiatives may result in significant operational changes and 

expenditures, reduced demand for our products and adversely affect our business . 

We assess, monitor and take measures to reduce our carbon footprint at existing 

and planned operations. We are committed to complying with all Greenhouse Gas 

[<GHG)l emissions mandates and the responsible management of GHG emissions 

at our facilities <GAO, 2018, p. 35) 
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By contrast, the second example states: 

Examples of legislation or precursors for possible regulation that do or could 

affect our operations include: European Emissions Trading Scheme [(ETS)l, the 

program through which many of the European Union [(EU)] member states are 

implementing the Kyoto Protocol. Our cost of compliance with the EU ETS in 2015 

was approximately $0.4 million (net share pre-tax) Carbon taxes in certain 

jurisdictions. Our cost of compliance with Norwegian carbon tax legislation in 2015 

was approximately $31 million (net share pre-tax)(GAO, 2018, p. 36). 

The disclosing firm goes on to highlight concrete actions in response to the risks: 

The company has responded by putting in place a corporate Climate Change Action 

Plan, together with individual business unit climate change management plans in 

order to undertake actions in four major areas Reduc ing GHG emissions-In 

2014 , the company reduced or avoided GHG emissions by approximately 900,000 

metric tonnes by carrying out a range of programs across a number of business 

units .... The company uses an estimated market cost of GHG emissions in the 

range of $8 to $35 per tonne depending on the timing and country or region to 

evaluate future opportunities <GAO, 2018, p. 36) 

These examples highlight the great disparity between intent and disclosure quality. Given 

the disparity in the quality and extent of disclosures under the existing regime, clearer and 

more consistent guidance as well as mandatory disclosure requirements may be needed 

for climate risk disclosure that covers materiality assessments. 

U.S. Legal Authorities and Practices Related to Climate Risk Disclosure 

This section complements the discussion of authorities in Chapter 4. It provides additional 

detail of existing legislation, regulations, and practices in climate risk disclosure, as well a 

discussion of the key barriers to more effective climate risk disclosure. 

Publicly Traded Corporations 

In the United States, the SEC's Regulation S-K provides disclosure requirements for publicly 

traded firms. They are requ ired to disclose, through annual or other public filings, known 

trends, events, or uncertainties that are " reasonably likely to have a material effect" on 

the firm's financial condition or operating performance. Information is material if there is 

a substantial likelihood that a reasonable investor would consider it important in making 

an investment decision. 
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In response to a petition from 22 institutional investors and other organizations managing 

more than $1.5 trillion in assets, the SEC in January 2010 published, Commission Guidance 

Regarding Disclosure Related to Climate Change (the SEC Guidance or Guidance) 

It interprets SEC disclosure requirements , as they apply to business or legal developments 

relating to climate change <SEC, 2010)_ In addition to the review of the applicability of 

requirements under Regulation S-K to climate risks, the Guidance also discussed several 

topics that represent "some of the ways climate change may trigger disclosure required by 

these rules and regulations" and which "a registrant may need to consider" (SEC, 2010, 

p. 22). These include the impacts of legislation and regulation, international accords, indirect 

consequences of regulation or business trends, and the physical risk of climate change 

The SEC Guidance discussed disclosure requirements applicable to material climate risks: 

Description of Business, Legal Proceedings, Risk Factors, Management's Discussion 

and Analysis, and Foreign Private Issuers. The Guidance also addressed disclosure in 

financial statements, where the SEC noted that "[iln addition to the Regulation S- K 

items discussed in this section, registrants must also consider any financial statement 

implications of climate change issues in accordance with applicable accounting standards, 

including Financial Accounting Standards Board [CFASB)l Accounting Standards Codification 

Topic 450, Contingencies, and FASB Accounting Standards Codification Topic 275, Risks 

and Uncertainties" <SEC, 2010, p. 22) 

The Sarbanes-Oxley Act of 2002 also set out requirements related to corporate disclosure 

that have resulted in rulemaking by the SEC. Section 302 of the law discusses disclosure 

controls, including the requirement to establish, maintain, and regularly evaluate the 

effectiveness of the issuer's disclosure controls and to have corporate officers certify that 

such controls are in place <SEC, 2002). Building on this, Exchange Act Rules 13a-14 and 

1 Sd-14 require that the issuer's principal executive officer and principal financial officer 

certify that the financial statements and other financial information included in the report 

do not omit a material fact. The purpose of the rules is to avoid misleading quarterly and 

annual reports and ensure the fair presentation in all material respects of the financial 

condition, results of operations and cash flows of the issuers. 

To the extent climate risk is material to an issuer, Section 302 of Sarbanes-Oxley applies 

The SEC's 2010 climate disclosure guidance points this out and discusses management 's 

obligation, when determining materiality, to "consider all relevant information even if that 

information is not required to be disclosed" and "consider whether they have sufficient 

disclosure controls and procedures to process this information " <SEC, 2010, p. 19). 

The impact of the 2010 Guidance has been limited . A report by the GAO found that 

•• [c]limate-related disclosures vary in format because companies may report similar climate­

related disclosures in different sections of the annual filings," which may result in "SEC 

reviewers and investors Cfindingl it difficult to navigate through the filings to identify, compare. 

and analyze climate-related disclosures across filings .. •• (GAO, 2018, p. 19). The report 
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also found that "climate-related disclosures in some companies' filings use boi lerplate 

language, which is not specific to the company, and information is unquantified," thereby 

limiting the utility of the information to investors CGAO, 2018). Whi le the SEC has not 

updated the guidance since it was issued in 2010, global expectations for increasingly 

sophisticated and robust climate risk disclosure in financial filings have grown 

The quality of climate disclosure in the United States by issuers largely remains inadequate 

for the needs of investors <Mahoney and Gargiulo, 2019). Disclosure in SEC filings has 

been inadequate, in part , because materiality under U.S. law is often interpreted as limiting 

required disclosure to short- and medium-term risks, and firms may have assumed that 

climate risks are relevant only over longer time horizons. However, different firms and 

industries may have different time horizons over which climate risks are deemed material, 

taking into account factors like the economic life of assets, the percentage of va luation 

that can be attributed to future growth, the nature of climate-related risk exposure, and 

corporate strategy. Physical risk exposure of a company or industry may fa ll somewhere 

between near-term acute shocks and long-term chronic stresses. These factors should be 

evaluated when determining which climate risks-includi ng medium- to long-term transition 

risks-are material and should be included in SEC fi lings. 

Moreover, even in the case of long-term physical and transition risks, investors have asked 

the SEC to consider the perspective of shareholders investing for the long-term benefit 

of their beneficiaries. For example, the California Public Employees' Retirement System 

(CalPERS), the second largest pension fund in the United States, "urge[dl the SEC" to 

consider improvements to its disclosure regime, including "clarifying the definition of materi­

ality to reflect long-term investor needs" <Hoffner, 2016). Guidance published by BlackRock 

<the largest asset management firm in the United States) and CalPERS for engaging the 

companies they own make clear their emphasis on long-term value creation and their need 

for climate risk disclosures to ensure that value is sustained CCalPERS, 2019; Fink, 2020) 

Municipal Securities 

The Municipal Securities Rulemaking Board (MSRB) and the Financial Industry Regulatory 

Authority <FINRA) oversee the municipal securities market. Rules require that underwriters 

in most municipal securities offerings ensure that municipal issuers make information about 

themselves and their securities available both at the time of the offering and on an ongoing 

basis. Voluntary guidelines for primary and ongoing municipal bond disclosure, such as 

those promulgated by the Government Finance Officers Association (GFOA) and the 

National Federation of Municipal Analysts CNFMA), emphasize that issuers should provide 

information necessary to ensure a clear understanding of their condition CNFMA, 2019; 

GFOA, 2020l 

Congress and the SEC oversee the MSRB, and its rules generally must be approved by 

the SEC before becoming effective. The MSRB is not responsible for enforcing its rules 

or conducting compliance examinations. The SEC, federal financial regulators , and FINRA 
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share responsibility for enforcement and compliance examinations in the municipal securities 

market. In 2010, Congress broadened the MSRB's mandate to include protection of state 

and local governments and other municipal entities, and extended the jurisdiction of the 

MSRB to include the regulation of municipal advisers. The MSRB's Electronic Municipal 

Market Access <EMMA) website aims to protect investors and municipal entities in the 

municipal market by increasing the transparency and availability of market information, 

including offering documents, official statements, and continuing disclosures 

To date, municipal regulators and the bodies that oversee them have not issued guidance 

or rules related to climate risk disclosure for municipal bonds. Two reports have examined 

applicable disclosure laws and examples of municipal securities disclosure and found climate 

risk disclosure to be inadequate (Rhodes and Magrini, 2019; Hamilton, 2010). However, 

the SEC's stance appears to be evolving. At a 2018 SEC municipal securities disclosure 

conference, the director of the SEC's Office of Municipal Securities asked attendees how 

market participants were grappling with climate risk. Several panels discussed disclosure 

of extreme weather events and climate risks, with speakers noting increased investor 

demand for climate-related information (Olsen, 2018; SEC, 2018). 

Federal Government Entities 

The federal government also could strengthen disclosure practices for its own portfolio of 

assets. The Federal Accounting Standards Advisory Board <FASAB) issues federal financial 

accounting standards and guidance. FASAB guidance covers the annual Financial Report 

of the United States Government, as well as disclosure specific to federal departments, 

agencies and administrative units. In fiscal year 2019, the federal government collected 

$3.6 trillion in taxes and other revenues, had a net cost of $5.1 trillion, and had a balance 

sheet with $4 trillion in assets and $27 trillion in liabilities <Treasury, 2020). Thus, its disclosure 

of climate risk could be substantial. The federal government may be able to advance 

innovation in the measurement and disclosure of climate risks across the wide variety of 

asset classes that the federal government owns and manages. These innovations may 

reciprocally support disclosure practices and guidance among state and local governments, 

as well as the private sector. 

Global Climate Risk Disclosure Developments 

Climate disclosure has become increasingly important to foreign financial regulators as 

recognition has grown that climate risks can have significant effects on financial systems 

Foreign regulators increasingly recognize that they can do more to both ensure the 

stability of capital markets in the face of these risks and enable market actors to assess 

and mitigate the risks . This recognition is coming not only from securities regulators, but 

also from central banks, prudential supervisors, accounting and auditing overseers, and 

other regulators. 
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A consensus is growing among regulators that disclosure, as an important element of a 

climate risk management strategy, helps market participants better understand and act 

on the climate risks that they face , and provides comparable information that benefits 

investors, regulators, and other stakeholders. The International Organization of Securities 

Commissions CIOSCO), whose members represent 115 countries and more than 95 percent 

of the world's securities markets, has stated, " [s]ecurities market regulators have a key 

role to play in reminding issuers to consider such risks and to disclose material ESG 

[(environmental, social and governance)] information to investors" (IOSCO, 2019, p. 3). 

IOSCO has several workstreams to advance this disclosure. 

Several foreign financial regulato rs have recently put forward or are exploring rules for 

climate risk disclosure, which could act as models to be adapted for the U.S. context. The 

European Commission (EC) adopted Guidelines on Reporting Climate.related Information 

in June 2019. The guidelines structure the proposed climate-related disclosure into five 

reporting areas: (i) business model: Cii) policies and due diligence: Ciii) outcome of policies: 

Civ) principle risks and risk management; and, Cv) key performance indicators CEC, 2019) 

Article 173 of France's Energy Transition Law lays out climate disclosure requirements for 

both listed companies and investors. The regulation uses a "comply or explain" approach 

that provides flexibility for how firms disclose their risks. Additionally, Article 173 calls for 

an assessment of reporting progress made during its first two years. This review may lead 

to more exp licit guidance on reporting methodologies. Similar models are being explored 

by Spain and Sweden, among others . 

The United Kingdom's Green Finance Strategy called on all listed companies and large asset 

owners to disclose in line with the TCFD recommendations by 2022 CHM Government. 

2019). The strategy also announced that the U.K. government will form a task force to 

examine potentially effective disclosure approaches, including climate disclosure rules. 

In 2019, the final report of Canada 's Expert Panel on Sustainable Finance proposed that 

Canada adopt the TCFD recommendations on a "comply or explain " basis (Canada, 2019) 

Additionally, in 2019, the Canadian Securities Administrators CCSA) issued guidance on 

how issuers could more effectively disclose their material risks, opportunities , financial 

impacts, and governance processes relating to climate change (CSA, 2019). 

The International Financial Reporting Standards <IFRS) Foundation published a mapping 

exercise discussing when it would be appropriate for companies to disclose climate 

issues according to the following IFRS standards: (i) Presentation of Financial Statements; 

Cii) Impairment of Assets; Ciii) Property Plan and Equipment; Civ) Intangible Assets; Cv) Fair 

Value Measurement: (vi) Financial Instruments ; and , (vii) Provisions, Contingent Liabilities 

and Contingent Assets (Anderson , 2019). The Australian Accounting Standards Board 

and Aud iting and Assurance Standards Board discussed the potential financial implications 

of c limate risks that issuers should consider, such as changes in the useful life of assets , 

changes in the fair valuation of assets, and changes in expec ted credit losses for loans 

and other financial assets CAASB and AUASB, 2019). 
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The Case for Regulatory Action 

Given the inadequacy of the current climate risk disclosures, U.S. regulators should build 

on their global counterparts' models and issue rules for climate risk disclosures. They 

should monitor the rules for effectiveness. Such ac tion by regulators would be directly 

responsive to market demand for enhanced c limate disclosure 

Investors are increasingly demanding more comprehensive and usefu l climate-related 

information. The Climate Action 100+ initiative- where more than 450 investors representing 

more than $40 trillion in assets engage the largest carbon intensive companies-identifies 

TC FD-based climate risk disclosure as a foundational princ iple CCA 100, 2019) . Recent 

proxy seasons have continued to demonstrate strong investor interest in climate change. 

Investors and investor groups have called on companies to voluntari ly adopt frameworks and 

standards, proffered by organizations such as the TCFD and SASB, to improve the quality 

of climate-related disclosure <Fink, 2020; Taraporevala, 2020). Additionally, they have called 

on the G20 financial regulators to incorporate TCFD into their standards <IAFP. 2019). The 

Investor-as-Owner Subcommittee of the SEC Investor Advisory Committee recommended 

in May 2020 that the reporting requirements of issuers be updated to cover material , 

decision-useful ESG factors <SEC, 2020). 

Currently, although many large companies voluntarily disclose their c limate-related risks, 

disclosure generally exhibits inconsistent quality, lacks comparability, and varies by industry 

CTCFD , 20196). In its 2019 status report , the TCFD found that, on average, the banking 

industry was a relative leader in adhering to the TCFD's disclosure recommendations , 

whereas industries like transportation, agriculture, forestry, food, technology and media, 

and consumer goods tended to have the lowest rates of disclosure CTCFD , 20196). This 

disclosure gap is particularly concerning because financial institutions require effective 

climate-related disclosures to adequately factor climate risks into their decisions. This 

imbalance between the climate-related disclosure provided and the information needed 

for analysis and decision-making underscores the importance of regulatory action to close 

the gap. 

Disclosure of material climate risk is essential , but the existing disclosure regime cannot fi ll 

the reporting gaps discussed in this chapter. The primary barrier is the significant ambiguity 

about when climate change rises to the threshold of materiality, particularly for medium- and 

long-term risks. Without further clarity on what is material and therefore on what must be 

disclosed, companies concerned about being disadvantaged by moving sooner than their 

competitors are unlikely to proactively expand their disclosure. Comparable disclosure 

cannot develop without clear rules about what metrics companies should consider. 
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Investors need robust climate risk disclosure to fulfi ll their fiduciary obligations. Fiduciaries 

and investors. surveys show, consider ESG risks, including climate risk, as a part of their 

fiduciary duties <Comtois, 2019), and be lieve that ignoring ESG factors could lead to 

" material risk " (ldzelis, 2019). From a global perspective, the IOSCO recommended in 2019 

that securities regu lators ensure that institutional investors, consistent with their fiduciary 

duties, incorporate ESG issues into investment analysis, strategies and governance, and 

consider the material ESG risks of the companies in which they invest CIOSCO, 2019) 

As discussed in Chapter 8, that is not possible without comparable, reliable and decision 

useful information. 

Credit rating agencies are starting to factor in climate risks in assessing the creditworthiness 

of public and private sector organizations and transactions because, among other things, 

climate change can impact cash flows and borrowers' ability to meet their debt obligations. 

The continued absence of reliable , relevant, and comparable climate disclosures, both 

across and within sectors, will hamper credit rating agencies' ability to fully account for 

the potential impacts of climate risk on creditworthiness. 

U.S. regulators are well positioned to facilitate the process of enhancing the availability and 

quality of decision-useful climate-related information. Existing regulatory guidance largely 

applies to climate risk, where climate risks are material to a regulated security <SEC, 2010) 

However, the unique nature of climate risk means that clearer rules are needed to increase 

the level and improve the quality of disclosure. Absent this clarity, lack of information will 

continue to impede the efficiency of markets and their ability to accurately price climate 

risks and opportunities (Krueger, 2015). 

Recommendations 

In developing and implementing the recommendations below, financial regulators and the 

entities they oversee should consult with stakeholders, including investors, businesses, 

global peers, and other market intermediaries to create a U.S. climate disclosure regime. 

They also should close ly coordinate with international bodies and foreign regu lators to 

ensure the U.S. regime is aligned internationally. Because the understanding of climate 

risk remains at an early stage, any regulatory approach to climate-related disclosure should 

evolve in line with emerging best practices. Regulators should continually monitor the 

state of corporate climate disclosures, evolving clari ty on the financial impacts of climate 

change and emerging best practices. This will allow regulators to continually monitor the 

quality of the information disclosed in a sophisticated manner, and issue supplemental 

guidance or begin rulemaking where needed to reflect emerging best practice and market 

needs. A mandatory, standardized disclosure framework for material climate risks, including 

guidance about what should be disclosed that is closely aligned with developing international 

consensus, would improve the utility and cost-effectiveness of disclosures 
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Financial Market Regulators 

Recommendation 7 .1 : All financial regulators should consider the following principles for 

effective disclosure, which are mainly derived from principles developed by the Task Force 

on Climate-related Financial Disclosures, when developing rules on climate risk disclosure, 

implementing existing rules or guidance, or seeking public comment on actions they should take 

• Disclosures should represent relevant information. 

• Disclosures should be specific and complete 

• Disclosures should be clear, balanced, and understandable. 

• Disclosures should be consistent over time. 

• Disclosures shou ld be comparable among companies within a sector, industry, 

or portfolio. 

• Disclosures should be reliable, verifiable, and objective. 

• Disclosures should be based on current consensus science (and updated as the 

science evolves) and the best available projections regarding climate change impacts. 

• Disclosures should be provided on a timely basis. 

Recommendation 7 .2: 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, financial regulators should clarify the definition of materiality for disclosing 

medium- and long-term climate risks, including through quantitative and qualitative factors, 

as appropriate. Financial filings should include disclosure of any material financial risks 

from climate change in a consistent but non-boilerplate manner, as well as a qualitative 

description of how firms assess and monitor for potential changes in climate risks that 

may become material 

Recommendation 7.3: Regulators should consider additional, appropriate avenues for firms 

to disclose other substantive climate risks that do not pass the materiality threshold over 

various time horizons outside of their filings. Regulators should consider that a growing 

number of companies are creating greenhouse gas reduction targets and strategies out to 

the year 2035 or 2050, and targeted disclosure related to these items may be appropriate 

to facilitate robust efforts toward this positive trend. 
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Recommendation 7.4: Recognizing the costs associated with collecting, assessing and 

disclosing climate risk information, financial regulators should consider whether smaller 

companies could be provided a longer period of time to provide their initial disclosures, 

and the specific disclosures required of those companies could be different and less 

burdensome than those required of larger issuers 

Recommendation 7. 5: 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. Such an update could incorporate advice on· 

• Information that is needed from all companies in order to enable financial regulators to 

assess the systemic risks posed by climate change. Federal financial market regulators 

should work closely with prudential regulators to develop these rules 

• Industry-specific climate risk information. Rules should build from existing standards 

that provide industry-specific climate disclosure recommendations, for example, 

those developed by the TCFD, SASB. CDSB, the Physical Risks of Climate Change 

(P-ROCC) framework, and the Global Real Estate Sustainability Benchmark (GRESB) 

standards for real estate and infrastructure. Because these standards are already 

sophisticated, regulators do not need to create their own standards or metrics from 

scratch. Regulators should encourage stakeholders to partner with these standard­

setting bodies to further develop, standardize, implement, and validate these metrics 

over time. Regu lators should also acknowledge, in any rulemaking, that climate 

disclosure standards continue to evolve, and it could provide issuers flexibility, where 

appropriate, to adopt these evolving standards 

• Governance, risk management and scenario planning information that demonstrates 

how well companies are situated for a clean energy transition. Federal financial market 

regulators should work closely with prudential regulators to develop these rules 

Scenario planning disclosure is discussed in Chapter 6. Regarding governance and 

risk management disclosure, regulators should consider the TCFO's recommendations 

and the Committee of Sponsoring Organizations of the Treadway Commission/World 

Business Council for Sustainable Development (COSO/WBCSO) guidance, applying 

en terprise risk management to environmental, social and governance-related risks 

Recommendation 7.6: 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, financial regulators should require their disclosure, to 

the extent they are material 
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Recommendation 7 .7: Regarding derivatives, financial regulators should examine the 

extent to which climate impacts are addressed in disclosures requ ired of the entities they 

regulate and consider guidance and rulemaking if disclosure improvements are needed 

This could include, for example, swap dealers registered with the CFTC, risk management 

rules that govern risk identification approaches; Quarterly Risk Exposure Reports, and 

business conduct rules that govern disclosure of material information to counterparties 

prior to entering into a swap. 

Accounting Standards Regulators 

Recommendation 7 .8: Once climate risk disclosure standards are well advanced, accounting 

standards regulators should undertake a mapping exercise of the applicability of accounting 

standards to climate-related disclosure and subsequently issue guidance on disclosure, 

as appropriate. This would provide U.S. companies greater clarity about how climate risks 

may be integrated into financial statements 

Recommendation 7 .9: The United States should direct the Federal Accounting Standards 

Advisory Board CFASAB) to study and pilot the development of climate-related federal 

accounting standards, disclosure procedures and practices for U .S government 

departments, agencies and administrative units. 

Municipal Securities Regulators 

Recommendation 7.10: Municipal securities regulators should provide improved tools on 

the EMMA website to search for climate-related disclosure in municipal bond filings , similar 

to that provided for publicly traded companies, to allow better assessments of potential 

climate risk exposure in such assets and how they are being addressed. 

Recommendation 7 .11 : Municipal securities regulators and the federal financial market 

regulator overseeing them should examine the quality of climate-related disclosures in 

municipal bonds' official statements and continuing disclosures, and whether the disclosure 

provided is adequate for market participants to assess any underlying climate risk exposure. 

If disclosure is found to be deficient. they should issue a public statement calling on key 

stakeholders to improve disclosure, including municipalities, municipal advisers, and banks. 

Recommendation 7 .1 2: Municipal securities regu lators and federal financial market and 

prudential regulators should study how risks facing municipalities differ from-and could in 

some cases be more impactful than- risks facing issuers and explore options to enhance 

disclosure on these issues. Some municipalities already disclose information, as part of 

their bond issuances , about floods, storms, dam safety, droughts, wildfires, sea level 

rise, and risk mitigation efforts, and further study could demonstrate that such disclosure 

should be enhanced. 
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Chapter8 

A Closer Look at Financing 
the Net-Zero Transition 

This chapter examines how financial regulators can accelerate the transition to a net-zero, 

climate-resilient economy. It focuses on the structural changes and market innovations 

that can expand capital flows to sustainable finance solutions. which are a key component 

of managing physical and transition risk in the U.S. financial system. As Chapter 1 notes, 

it is essential that the United States establish a price on carbon. This is the single most 

important step to manage climate risk. 

Financial products have a variety of risks, and this report has articulated the financial 

implications of climate risk in detail. Financial innovation is required to further develop 

the tools and resulting products that can efficiently manage climate risk and facilitate the 

allocation of capital to an economy-wide, net-zero transition. The transition to a resilient , 

net-zero emissions future is the linchpin in managing long-term climate risk to the U.S. 

economy and households. Doing so requires embedding climate risk within the risk 

management frameworks of financial institutions, expanding climate risk data, building 

expertise in managing climate risks, leveraging scenario analysis, and improving disclosure 

This chapter highlights a selection of the many measures that regulators, financial institutions, 

and market participants can adopt to catalyze climate-related investment. Once carbon 

pricing is adopted, these measures will be equally if not more important in facilitating orderly 

shifts in investment decisions. Whi le some financial products are already available to assist 

market participants interested in investing in the transition, this chapter focuses on the 

scale of investment needed and the gaps where further institut ional effort is necessary to 

facilitate the development of climate-related financial products and services. 
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Estimating the Scale of Investment Needed 

Reducing emissions and limiting warming and adapting to the changing climate will require 

significant public and private investment. Key objectives include deploying low or zero 

carbon technologies, accelerating innovation in carbon capture, utilization and storage 

technologies CCCUS), sequester ing emissions through natural climate solutions, and 

developing infrastructure and technologies needed to adapt to physical risks. 

Investment needs are broadly estimated to be in the trillions of dollars. One estimate comes 

from the International Renewable Energy Agency (IRENA), which charts an ambitious yet 

technically and economically feasible path for limiting warming to "wel l below" 2 degrees 

Celsius, in line with the Paris Agreement. IRENA estimates that $110 trillion of cumulative 

worldwide investment in the energy sector will be needed leading up to 2050 (IRENA. 

2019). That equates to roughly 2 percent of average global gross domestic product (GDP) 

per year over the period. Of the $110 trillion, $95 trillion is already required under the 

reference case scenario of current plans and policies but would need to be redirected from 

investments in high-carbon to low-carbon activities. An additional $ 15 trillion is necessary 

to further reduce emissions. This transformation is estimated to boost total global GDP by 

2.5 percent, or 5.3 percent when considering the avoided climate-related damages relative 

to the reference case (maintenance of current plans and policies). The transition would 

result in $11.8 trillion in stranded assets by 2050, but delaying action would nearly double 

total stranded assets to $ 19.5 trillion by 2050. However, the cumulative benefit in terms of 

avoided climate-related and air pollution damages ranges from $50 trillion to $142 trillion , 

and reducing fossil fuel subsidies wou ld generate further savings of $ 15 trillion by 2050, 

relative to the reference case. 

Decarbonizing the U.S. power grid over the next 10 to 20 years has been estimated to 

cost upward of $4.5 trillion (Wood MacKenzie, 2019). This and other estimates generally 

focus on the direct costs of transitioning domestic energy infrastructure, while there are 

additional costs to transition transportation, agriculture, and industry. However, these 

cost estimates reflect significant economic opportunity, and it is useful to consider them 

alongside the counterfactual costs of business-as-usual, as well as the co-benefits that 

arise from technological innovation, new categories of labor and expanded employment. 

and the avoided costs associated with the improved resilience of infrastructure. 

Mobilizing the trillions of dollars necessary to finance the technologies and activities that 

support the net-zero transition will require tapping into vast pools of capital. In a financial 

environment characterized by ultra-low interest rates, institutional investors are seeking 

higher returns, as long as investments meet their preferred risk-re turn profile and investment 

horizons. Despite inadequate incentives to reduce emissions and various structural barriers, 

U.S. investors are already starting to position themselves for the inevitable transition 
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Barriers to Sustainable Investing 

Misperceptions about Risk-Return 

Multiple barriers may be holding back U.S.-based institutional investors One involves a 

common, long-held misperception among investors that sustainable or environmental, social 

and governance <ESG) investments necessarily have lower returns relative to traditional 

investment strategies. This is based on the historical view that ESG investing is a values­

driven activity, and that ESG data and principles may be incongruent with a fiduciary duty to 

seek the highest returns. This perspective underlies historical practices like omitting certain 

companies or sectors via ESG screens. These misperceptions ignore the evolution of a 

wide range of financial ESG factors and strategies, as well as the proposition that impact 

investing may yield additional returns. This report in general, particularly Chapter 5, details 

the variety of ways c limate risk management could drive improved risk-return . 

The nature of financial markets perpetuates these misperceptions. Asset owners and 

managers set investment strategies and evaluate returns based on benchmarks and strategic 

asset-allocation targets. Managed funds often raise capital based on explicit tenns including 

investment theses and lock-up periods ranging from months to years. Return targets tend 

to be based on historical returns or on capital market forecasts premised on economic 

growth and other factors. This practice drives a strong status quo bias that undermines 

a more complete evaluation of what the future may bring, including future opportunities 

associated with managing cl imate risk. Without a historical track record or clear empirical 

justification, it is often difficult for traditional investors to integrate sustainable investments 

into their portfolios. Ultimately, empirical evidence does not support these collective barriers 

characterizing sustainable investments as inferior. Studies analyzing financ ial performance 

across a large sample of ESG approaches show that making investment decisions using 

ESG factors does not hurt investment performance across the sample, and, in some cases, 

it enhances risk-adjusted returns (Friede et al., 2015; Morgan Stanley, 2015a; Morgan 

Stanley, 201 Sb; Clark et al, 2015; Khan, et al , 2016) 

Insufficient Investment Opportunities 

A second barrier to sustainable investment is the shortage of climate-related investment 

opportunities relative to investor demand. Demand for sustainable investments is large 

and growing. Coalitions of asset owners, asset managers, and other financial institutions 

are expressing interest and support for sustainable investment. For example, the U.N. 

Principles for Responsible Investment (PRD includes more than 3,000 investor signatories 

with more than $100 tri llion in assets under management. However, expressions of support 

have not translated into the necessa,y capital flows 
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In addition, a growing number of asset owners, including endowments and pension funds , 

are committing to transitioning their investment portfolios to net-zero emissions by 2050-a 

goal consistent with a maximum temperature rise of 1 .5 degrees Celsius above pre-industrial 

temperatures and in alignment with the Paris Agreement. The Paris Agreemen t has 

increasingly motivated U.S. and global companies and investors to voluntarily commit 

to reducing their carbon footprints , and some firms have pledged to achieve net-zero or 

net-negative emissions. Recently, Harvard University and Stanford University, which manage 

two of the five largest university endowments globally, committed to net-zero portfolios 

(HMC, 2020: Stanford, 2020). 

The market for products widely considered to be "green" or "sustainable" is rapidly 

expanding but remains small relative to institutional investors' needs. A growing number 

of opportunities are focused on integrating climate risk and investing in the transition, but 

many of the opportunities have been within private markets, including venture capital, 

private equity and infrastructure. Public equity and debt markets are significantly larger 

and more liquid but offer far fewer sustainable investment opportunities 

With respect to debt, even though global green bond issuance hit a record $255 bil lion in 

2019, it was not nearly enough to satisfy investor demand, particularly once emerging market 

risk and other constraints were considered CChestney, 2020). Similarly, investors have few 

options for sustainable U.S. corporate debt exchange-traded funds CETFs). Among the 

largest global asset management firms , only a few U.S. -domiciled ETFs wi th any measure of 

sustainability focus are currently available. A variety of factors are driving these limitations. 

The lack of sufficient scale is even more clear in equity markets, as is the gulf between 

Europe and the United States. In Europe and elsewhere, investors are shifting increasing 

portions of their port folios to "green" or "sustainable" assets. For example, as of March 

2020, total sustainable European fund Copen-end fund s and ETFs) assets reached a 

record of more than $680 billion <Morningstar, 2020). By comparison, sustainable U.S. 

fund Copen-end funds and ETFs) assets totaled nearly $120 billion (Morningstar, 2020). In 

the fi rst quarter of 2020, $45.6 billion globally flowed into ESG funds, with 72.4% of ESG 

inflows in Europe relative to 22.8% in the United States, and this occurred in the context 

of an outflow of $384.7 billion for the overall fund universe (Morningstar), These trends 

suggest that U.S. demand for these products may be weaker relative to European demand 

for a variety of reasons, including the lack of proper incentives. 

Concerns About "Greenwashing" 

A third barrier holding back sustainable investment may be concerns about potential 

"greenwashing." Some investors lack confidence that "sustainable " or ESG-labeled products 

are as green as they claim to be. These concerns form the partial basis for a current SEC 

Request for Comment about the naming of funds and investment companies <SEC, 2020). 

The absence of widely accepted, consistent defini tions and standards for climate risk data in 
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general, and sustainable investing in particular, may be hindering market development. It is 

difficult for investors to understand what labels such as "ESG," "sustainable," "green," 

"low-carbon," or "net-zero" actually mean and to compare products that carry the same label. 

Today, financial products may be identified as sustainable or green, based on the proprietary 

research of the provider. Investors looking for consistency in labeling can rely on private 

certification entities, but with potential implications for cost and comparability. Private 

certifications are limited to a comparatively narrow range of sectors and asset classes 

Their advantage is that they likely incorporate emerging intelligence and expertise on 

climate risks, uncertainties, and opportunities. Their disadvantage is that comparabi lity 

may be difficult 

Credible data is the foundation of any financial product's sustainability credentials It can 

be attained from emerging public source and proprietary data providers, as well as from 

corporate disclosure and reporting. The goal is consistent and comparable information 

A lack of available climate risk data is hindering the development of sustainable investment 

products, including derivatives based on ESG or sustainable assets. For example, certain 

carbon indices are designed to screen for companies based on their carbon intensities or 

environmental perfonnance. But to build datasets like that, clearly demarcated methodologies 

and definitions are needed to ensure the integrity of financial products such as over-the­

counter (OTC) and listed derivatives with ESG and, more specifically, carbon-related 

underliers. Clear definitions and methodologies are also necessary for cen tral counterparties 

to adequately assess and manage risks associated with listed ESG contracts. 

Policy Uncertainty 

One of the most critical factors holding back sustainable investment is policy uncertainty. 

The lack of carbon pricing and uncertainty about climate policy more generally create 

enormous financial risk and make long-term investments in energy, infrastructure and other 

sectors difficult to effectively value. This difficulty reduces the flow of capital to renewable 

energy and other existing low-carbon technologies, and to new technological innovations 

needed across nearly every sector. Technological innovation, from initial research through 

pre-pilot , pilot and initial commercialization, is an area of particular market failure, given 

the long time horizon to commercialization, the capital intensity of many sectors, and the 

risk aversion of market participants 

While the absence of climate policies impedes sustainable investment, so too do various 

existing policies. One example is regulation of financial products that U.S. companies 

may offer to their employees through retirement plans. The Employee Retirement Income 

Security Act of 1974 CERISA) and the rules adopted under it by the U.S. Department of 

Labor CDOU govern the management of retirement and pension plans. ERISA articulates 

fiduciary responsibilities that companies must follow in retirement plan offerings. Elements of 

this regulation may be chilling the offering of sustainable products in U.S. retirement plans 
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Guidance issued by the DOL in 2018 and recently proposed amendments to ERISA rules 

limit how managers of ERISA assets may consider ESG benefits COOL, 2018; DOL, 2020). 

Because of misperceptions about risk-return, ERISA plan sponsors and managers also 

may believe they could risk violating their fiduciary duties if they integrate sustainability 

factors into their investment approach 

Catalyzing Structural Change and Market Innovation 

Addressing baniers and building an ecosystem that supports sustainable finance -..viii require 

structural shifts. The ultimate goal is that all investment products and services internalize 

climate risks and opportunities in a manner that drives dynamic competition and mitigates 

GHG emissions. Effectively pricing carbon is the best way to recognize the inherent risk­

return profile of sustainable investments and would significantly expand the market for 

them. However, gaps remain , and policymakers have an important role to play in reducing 

barriers and harnessing the innovative capacity of markets. 

Fiscal Policy 

Beyond carbon pricing , a wide range of complementary policies can mitigate climate risk 

and advance the transition to a net-zero emissions future . The U.S. government's fiscal 

authority- its capacity to spend, borrow, and structure the tax code----can significantly 

increase the scale of investment in sustainable projects. To be sure, tril lions of dollars are 

needed for the transition, and there are limits to how much the government can do on 

its own. Additionally, constant changes in the direction of fiscal policy can sustain policy 

uncertainty. Fiscal policy nevertheless can advance the transition in many ways. Project 

standards can be designed to minimize "greenwashing," for example. Fiscal policy can 

support the many co-benefits of the transition , including job creation and the promotion 

of equity for historically marginalized communities. Additionally, it can drive continued 

innovation by funding basic scientific research and the deployment of mature technologies. 

Fiscal policy includes economic stimulus, disaster relief, and in frastructure, all of which have 

implications for climate risk. The direction of public investment could increase or decrease 

climate risk across the financial system. The ongoing response to the COVID-1 9 global 

economic crisis has included urgently needed economic stimulus. Future spending offers 

possibilities for reducing the structural barriers holding back the transition to a net-zero 

emissions future, while simultaneously supporting the economy. Policymakers' ambition 

should be to enhance the economy's long-term potential, including by managing climate 

risk , not to maintain the status quo. 

108 MANAG ING CLIMATE RISK IN THE U.S. FINANCIAL SYSTEM 



195 

VerDate Sep 11 2014 23:48 Oct 03, 2023 Jkt 053197 PO 00000 Frm 00199 Fmt 6633 Sfmt 6602 E:\HR\OC\A197.XXX A197 In
se

rt
 o

ffs
et

 fo
lio

 2
68

 h
er

e 
53

19
7A

.1
62

lo
tte

r 
on

 D
S

K
11

X
Q

N
23

P
R

O
D

 w
ith

 H
E

A
R

IN
G

S

Catalyzing Private Capital 

Government spending can be structured to more directly address market failures and 

structural barriers that impede private sector capital flows. These efforts can harness the 

power and innovation of the financial system to efficiently drive capital toward the net-zero 

transition. These programs can increase total investment by leveraging private sector 

dollars alongside public sector dollars. These efforts can help expand the scale of both 

investor demand and the supply of quality investment opportunities, improve risk-return by 

stimulating the integration and pricing of climate risk, and aid in definition standardization 

to alleviate "greenwashing" concerns. 

Several successfu l government programs focus on de-risking certain investments and 

attracting private capital-effectively expanding the universe of investable green assets 

The U.S. Department of Energy (DOE), U.S. Department of Agriculture (USO.A), and U.S. 

Department of Transportation COOT) have the authority to encourage clean energy and 

resilience through the loans and loan guarantees they deploy to a range of large-scale 

infrastructure projects. As of year-end 2019, the DOE Loan Programs Office CLPO) had 

$44 billion in available loan and loan guarantee authority to support advanced vehicle 

manufacturing; advanced nuclear; advanced fossil energy (for example, CCUS); renewable 

energy and energy efficiency; and tribally-owned energy projects <DOE, 2020). Entities 

such as the Advanced Research Projects Agency-Energy (ARPA-E) provide capital and 

support to advance innovations that are still too nascent for private sector investment. 

ARPA-E funding typically averages $500,000 to $10 million. It has provided $2.3 billion 

since 2009 to 850 projects, many of which led to patents, new companies, or partnerships 

with other government agencies; 20 percent of the projects went on to raise $3.2 billion 

in private sector funding <ARPA-E, 2020). These credit enhancements and co-investments 

attract private sector funds. 

Green banks at the state and municipal level have directly addressed a range of baniers and 

opportunities. Green banks can mitigate barriers of scale by aggregating small transactions 

and supporting the development of new produc ts. They can foster investor trust by 

participating in classification guidance and leading the initial development of new markets 

They can also help address concerns about financial returns by de-risking investments and 

familiarizing investors with new markets. Ultimately, many of these programs are focused 

on attracting private sector capita l to increase total funding 

For example, the New York Green Bank (NYGB) is a state-sponsored specialized financial 

entity that collaborates with the private sector to accelerate and expand sustainable 

investment. NYGB invests with the goal of unlocking significant ly more private capital. 

Examples include warehousing and aggregation facilities, tenn loans, credit enhancements, 

and construction finance. As of the first quarter of 2020, NYGB had invested nearly 

$960 million in energy efficiency. solar, sustainable transportation , and fuel cell projects 
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NYGB is targeting a ratio of total project investment to NYGB funds of 8-to-1 Its goal is 

to eventually generate $8 billion in investment from its $1 billion of capital. So far, the bank 

has mobilized $2.6 billion CNYGB, 2020l. 

Existing authorities could be leveraged and expanded into a more unified program, perhaps 

under a federal umbrella, that could coordinate a wide range of government programs and 

provide an increase in institutional capital to maximize their impact. Potential tools could 

include those that are already actively used, such as lending and credit enhancements 

The federal umbrella could also facilitate the initial capitalization of state and local green 

banks and other state climate initiatives 

Supportive Regulatory Policy 

Regulators have long supported innovation in the markets they oversee. They could do the 

same for sustainable investments. Regulation, for example around permitting and federal 

leasing, can stimulate capital flows. Financial regulators have sought to facilitate financial 

technology (fintech) innovation and at the same time tried to ensure their policies keep pace 

with the ever-changing financial services industry. By the same token, fintech innovators 

need a detailed understanding of regulation to pursue their work successfully. 

Financial regulators support innovation through regulatory labs or sandboxes. A lab serves as 

forum for firms to engage with regulators. They help regulators adapt their regulatory frame­

works to innovation and help market participants navigate regulation. Sandboxes go further 

by creating a formal structure for innovators to develop and test new products and services, 

with regulatory oversight and support. Labs and sandboxes can also drive innovation via 

accelerators, grants and competitions providing awards in specific areas. Labs and sandboxes 

established by domestic and foreign regulators currently focus on fin tech innovation in general. 

For example, the CFTC established LabCFTC with the aim of-" facilitating market-enhancing 

Fin Tech innovation, informing policy, and ensuring that the agency has the regulatory and 

technological tools and understanding to keep pace with changing markets" (CFTC, 2019). 

A similar approach could be used to drive market innovation for climate-related financial 

products. Climate-related financial innovation, including climate data platforms and climate 

fintech solutions, is crucial for managing climate risk and driving the transition to a net-zero 

emissions future. A climate finance lab or sandbox could enhance emerging innovations 

relating to climate risk data and analysis and facilitate the development of innovative 

financ ial products. 

In acklition , labs and sandboxes, as well as catalytic funding programs, can facilitate access 

to data and expertise. By improving the availability and consistency of data, government 

programs can reduce private sector risk aversion to creating new or modified financial 

products and services (Keenan, 2019). Improved data integration and access wou ld 

encourage the development of new climate-related technologies and products, particularly 

the emerging efforts to use nature-based solutions for physical climate resilience and 
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adaptation investments. Some programs to integrate and communicate data already exist, 

such as the U.S. Department of Energy·s Energy Investment Center, which was established 

to share the technical expertise of the Department's National Laboratories with investors 

Finally, the clarification of existing rules could help unlock sustainable investment. As noted, 

regulatory concerns may discourage ERISA plan sponsors and managers from integrating 

climate-related factors into their investment approach. Similar concerns arise in other 

si tuations where there is fiduciary duty. They include the potential mis perception of risk-return, 

worry about violating unclear standards (including those caused by conflicts or changes in 

regulatory guidance), and potential liability for the underperformance of investments being 

attributed to their sustainability features 

Clarification is necessary to confirm the appropriateness of making investment decisions 

using climate-related factors-and more broadly, ESG factors that impact-risk return 

Because climate-related factors may affect financial perfonnance, they should be considered 

by fiduciaries to the same extent as "traditional" financial factors-such as va luation, 

profitabi lity ratios, and management strength. Regulatory efforts must not discourage the 

consideration of these factors, and instead should encourage their consideration. Climate risk 

and opportunities, as well as broader sustainability and ESG factors, need to be considered 

as part of the analysis of financial fundamentals and the normal investment process. 

Innovation in Derivatives Markets 

For more than 25 years, derivatives have been used to hedge climate-related risks. The 

need for new products likely will grow. Various OTC and exchange-traded climate-related 

derivatives currently are used by agricultural, energy and metals market participants, as well 

as financial entities. These instruments include traditional weather derivatives, electricity 

futures , and relatively new instruments, such as ESG futures and carbon derivatives based 

on equity indices. Broadly speaking, derivatives can address climate-related risk through 

adjusting existing instruments and by providing new instruments. 

To advance the market for climate-related derivatives, regulators should consider appropriate 

and targeted exemptions from their rules when needed to facilitate coordination with other 

regulators and promote market development. For example, the CFTC classified environmental 

commodities as non-financial commodities, thus allowing them to be purchased and sold 

pursuant to excluded spot and forward contracts. This paved the way for primary regulation 

by the agencies designing the underlying market- the Environmental Protection Agency 

for Renewable Fuel Standards CRFS) markets and state agencies for existing Renewable 

Port folio Standards CAPS) and carbon markets 

The CFTC provided guidance to these primary regulators based on its experience as a 

market regulator. For example, in its Report on the Oversight of Existing and Prospective 

Carbon Markets, the CFTC encouraged broad and open market participation and emphasized 
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that " rules and trading systems should be designed to encourage market liquidity, facilitate 

price discovery and allow those directly and indirectly impacted by the regulation of carbon 

emissions to efficiently hedge associated risks" <CFTC, 201 1, p. 50). Appropriate oversight 

of primary and secondary markets could be revisited "if or when Congress considers Federal 

market-based options for reducing greenhouse gas CGHG) emissions" CCFTC, 201 1, p. 52) 

Reducing Exposure to Climate-Related Risks within Existing Instruments 

Businesses and consumers are increasingly focused on the environmental impact of the 

commodities they produce and consume. As a result, businesses often desire greater 

oversight and understanding of their supply chains to ensure that the commodities meet 

certain sustainability definitions and standards. This trend will likely impact not only 

commodity spot markets, but also the corresponding derivative markets. 

As a result, commodity derivatives exchanges may seek to incorporate sustainability- and 

climate-related elements into existing contracts. As environmental standards evolve, futures 

contracts will need to be modified to replicate changes to the physical market. Consider, 

for example, the recent transition from high-sulfur fuel oil (HSFO) to low-sulfur fuel oil 

(LSFO) to comply with the terms of the United Nation's International Maritime Organizations 

2020 international agreement. Or the metals industry, where the London Bullion Market 

Association <LMBA) introduced a Responsible Sourcing program for precious metals that 

aims to protect the integrity of the global supply chain for the wholesale precious metals 

markets. In conjunction with these physical market changes, all COMEX physically delivered 

gold futures contracts were modified to ensure compliance with LBMA Responsible Gold 

Guidance, which formalizes and consolidates standards of due diligence among all LBMA 

Good Delivery Refiners. Agricultural suppliers are increasingly asked to deliver "greener" 

commodities with specified environmental traits, such as low-methane rice, the standards 

could become incorporated into existing product specifications. 

However, there are various challenges to modifying these exchange-listed contracts. Some 

market participants may be reluctant to support sustainability specifications because of a 

lack of verifiable climate-related standards and concerns that sustainability specifications 

may reduce the liquidity of the product <World Federation of Exchanges, 2019). Commodity 

exchanges should work closely with the industry and the CFTC to anticipate future product 

changes influenced by climate risk so that contracts related to them can be traded effectively. 

Private sector players can also help establish trust and transparency for climate-related 

standards and guidelines as existing products are modified to incorporate sustainability 

elements. This is like the role price reporting agencies currently play in some commodity 

markets and can help advance price transparency in derivatives markets 

Modifications to existing products are not limited to derivatives traded on commodity 

derivative exchanges. More recently, some OTC swap contracts have been modified 

to embed new sustainability incentive mechanisms. Appearing first in an OTC interest 
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swap in August 2019, and then in October 2019 in a foreign exchange forward swaps, 

this mechanism consists of reducing one counterparty's payment in the event it achieves 

some pre-agreed sustainability performance target. If expanded across derivatives, this 

mechanism cou ld provide market participants with a fi nancial incentive for improved 

environmental performance 

Providing New Derivatives Products to Hedge Climate-Related Risks 

To serve the long-term need for price discovery and risk mitigation, the derivatives industry 

must provide new, innovative products focused on climate risk. However, there is no 

comprehensive and comparable set of metrics for climate-related risks, and the ability to 

accurate ly quantify c limate risks is critically important for fi nancial functions ranging from 

assessing lending risk, to pricing derivatives, and, ultimately, to constructing sustainable 

finance products. Derivatives products can only be developed if climate-related data is 

transparent, reliable and trusted by market participants. If that happens, new-product 

innovation would likely span multiple asset classes as data becomes more available. 

Weather derivatives, or index insurance, have for decades provided customized solutions 

to address low risk, high probability weather-related events. To date, most exchange-listed 

weather futures and options are based on weather indexes that aggregate both catastrophic 

and non-catastrophic data. While these products can help manage localized exposure to 

weather-related risk, they do not address the broader impact of climate risk. It has been 

very challenging to develop liquidity in weather derivatives because liquidity providers 

have no associated risk layoff. Since exchange-traded weather derivatives do not meet 

reporting thresholds. commodity exchanges have not reported posi tion data for weather 

derivatives or indexed weather derivatives products to the CFTC 

Extreme weather events, shitting demand patterns, and new technology for renewable 

power generation, will require the continued development of new products, data, and 

related technology to improve the ability of electricity market participants to measure and 

manage their risk. Electricity prices can be extremely volatile, posing challenges for smaller 

market participants, who often offer renewable energy. Volatility is greater in the intra-day, 

and short-dated markets where there are few instruments to mitigate risk. Greater volati lity 

results in higher prices for end-use customers. Also, the inability to effectively hedge makes 

it more difficult for renewable generation to receive funding. Typically, renewable energy 

providers' sell long-term Purchase Power Agreements (approximately for 10 years), but 

do not often hedge their operational capacity even one day in advance. Hedging solutions 

currently available to smaller market partic ipants are prohibitively expensive and lack the 

detail necessary to provide effective risk management. Lastly, as an increasingly large 

portion of power generation derives from renewable sources, new futures contracts 

could be developed to manage risks around wind and solar power generation, as well as 

transmission and storage, including via managing intermittent generation, congestion risk. 

and Renewable Energy Certificates markets. 
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In addition, as demand increases for financial products to manage climate risk, derivatives 

exchanges likely will seek to develop products where investor interest is high. In 2019, 

$20.6 billion flowed into ESG funds, four times more than during the previous period (Hale, 

2020). ESG ETF and Index futures have seen increased volumes and open interest. To 

attract a broader set of market participants, these new ESG-related futures contracts will 

need to develop deeper liquidity. The successful adoption of these derivatives products 

also depends on the continued growth of ESG funds and the decline of their costs 

The development of new derivative products focused on measurable climate-related events 

such as sea level rise, extreme rain fall events, and natural disasters should appeal to a 

broad set of market participants. Reliable and trustworthy data sources that help measure 

environmental attributes and characteristics throughout the physical commodity supply 

chain will be needed to underpin these new derivatives contracts. Private sector companies 

are finding new ways to collect, process, and transfer decision-useful lifecycle datasets 

to differentiate their products on the basis of their climate impacts and reveal the market 

value or risks associated with asset-level environmental attributes. 

Innovation in Other Financial Markets 

While derivatives are a risk-focused product, a wide range of other innovative financial 

products also can help isolate and manage risk, including climate risk, and thereby drive 

capital to sustainable investment opportunities. Broadly, these instruments can be grouped 

into two categories: Ci) new instruments to direct capital to climate-related opportunities; 

and (ii) increased exposure to climate-related opportunities within existing instruments 

New Instruments to Direct Capital to Climate-Related Opportunities 

A wide range of financial products directly provide funding to sustainable or transition 

projects. These instruments can expand capital flows by leveraging improved data and by 

increasing investor awareness of the return potential for ESG. These instruments provide 

capital at the corporate or project level 

Many innovative financia l structures aim to increase demand from the deep pools of 

institutional capital. As we saw above, green bonds are widely used due to their relative 

simplicity. However, more green bonds are needed. While the green bond label can apply 

to a variety of debt inst ruments, most have been based on corporate credit and cash 

flows. In addition, the cost of issuance and the lack of market rewards for issuing remain 

barriers to the issuance of green bonds. The green bond market has spurred offshoots, 

including sustainability bonds and Sustainable Development Goal CSDG) bonds, which 

cover a wider range of eligible projects. More recently, transition bonds have been issued 

to fund projects that reduce carbon emissions, typically along a pathway compatible with 

the goals of the Paris Agreement 
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Financial products can directly deploy investors' capital to green assets. This includes 

venture capital, private equity and infrastructure investments supporting the development 

and deployment of climate-related technologies It also includes traditional insurance 

products for new technologies such as CCUS. 

Securitization allows for tranches of risk, attracting new capital and recycling existing capital 

to continue private sector sustainable investment. In addition to securitization of green 

assets, innovation in securitization could help with difficult local stranded asset problems, 

including how to retire older highly polluting power plants without excessively burdening 

ratepayers. In a regulated utility securitization, utilities issue bonds that are paid back 

through a discrete customer charge. Customers benefit because the utility is refinancing 

the unrecovered value of the plant being retired at a lower cost than if the utility issued 

stock. Credit agencies generally view the mechanism positively because the utility recovers 

its investment and generates cash for other purposes. Securitization , by isolating and 

allocating climate risk to investors willing to accept it, may prove to be critically important 

for financing the transition. 

Increasing Exposure to Climate-Related Opportunities 
within Existing Instruments 

A nascent but growing range of innovative products prices physical and transition risk 

within existing instruments. Insurance is an example of a sector with significant advances 

in integrating climate risk. As the availability of data increases, a range of new financial 

products, including insurance and insurance linked securities (ILS), are being developed 

to integrate the benefits of adaptation and resilience activities. 

Catastrophe bonds are an innovative security that transfers the catastrophic risk of extreme 

events, including climate-attributed weather events, to the capital markets. Recently, 

catastrophe bonds have evolved to account for the changing nature of physical risk. In 2015, 

the quasi -public National Railroad Passenger Corporation (Amtrak) issued $275 million of 

catastrophe bonds to cover storm surge, wind damage and earthquakes. It was one of 

several catastrophe bonds issued after Superstorm Sandy struck in 2012, causing $1 billion 

of damage to Amtrak tunnels. In the future, the pricing of catastrophe bonds could potential ly 

account for resilience and climate adaptation that might reduce physical risks. 

Sustainability-linked loans, revolving credit faci lities, letters of credit, and guarantees are 

emerging which adjust their interest rate to correlate with performance toward achieving 

sustainability targets. There are new insurance products whose pricing and underwriti ng 

reflect the potentially stronger cash flows and valuations of "green" buildings (COi and 

UC Berkeley CLEE, 2018). Nature-based solutions can provide unique value. They include 

property insurance that can take into account the benefits of ecological forestry for reducing 

the risk of severe wildfires or the benefits of coral reefs, mangroves or salt marshes for 

reducing the risk of coastal flooding CThe Nature Conservancy, 2019). 
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Recommendations 

Effective and well -functioning markets should allocate capital efficiently to net-zero 

emissions investments, spur innovation, and create and preserve quality jobs in a growing 

net-zero economy. These recommendations seek to meet these goals by improving 

the functioning of markets by reducing structural barriers and catalyzing private sector 

innovation. In undertaking these efforts, consideration should be paid to the distributional 

and equity impacts on low-to-moderate income households and marginalized communities. 

In addition , efforts shou ld aim to facilitate an orderly transition , where possible, avoiding 

adding financial strain on already stressed sectors, including agricultural producers and 

commercial and industrial companies, among others . 

Recommendation 8.1: The United States should consider integration of climate risk into fiscal 

policy, particu larly for economic stimulus activities covering infrastructure, disaster relief, 

or other federal rebuilding . Current and ongoing fiscal policy decisions have implications 

for climate risk across the financial system. 

Recommendation 8.2: 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 cl imate resilience loan authorities and co-investment 

programs into a coordinated federal umbrella 

Recommendation 8 .3: Financial regulators should establi sh climate finance labs or regulatory 

sandboxes to enhance the development of innovative cl imate risk tools as wel l as financial 

products and services that directly integrate cl imate risk into new or existing instruments 

Recommendation 8.4: The United States and financial regulators should review relevant 

laws, regulations and codes and provide any necessary clari ty to confirm the appropria teness 

of making investment decisions using climate-related factors in retirement and pension 

plans covered by ERISA, as well as non-ERISA managed situations where there is fiduciary 

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" financial 

factors, without creating additional burdens. 
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Recommendation 8.5: The CFTC should pursue the following activities to further catalyze 

c limate finance market development: 

• Survey market participants about their use of climate-related derivatives, the adequacy 

of product availability and market infrastructure, and the availability of data to incorporate 

climate impacts into existing and new instruments. 

• Consider appropriate and targeted exemptions where needed to help facilitate 

coordination with other regulators and promote market development. 

• Support the study and adoption o f alternative execution methods, such as block 

trading, auct ion style markets , or incentive programs, to attract liquidity providers to 

make climate-related markets. 

• Coordinate with other regu lators to support the development of a robust ecosystem 

of climate-related risk management products 
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Conclusion 

As this report was being finalized, 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 financial markets subsided only after the Federal Reserve launched interventions of 

unprecedented scale and scope, and Congress approved historically large fiscal measures 

to assist businesses and households. While the "great shutdown" to contain the virus led 

to a significant 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 fiscal 

deterioration, stressed business balance sheets, and depleted household wealth. In this 

context of heightened financial fragility, managing climate-re lated risk becomes even more 

important and urgent. 

This report has argued that the physical impacts of cl imate 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 financial shocks, 

potentially causing unprecedented disruption in the proper function ing of financial markets 

and institutions. Sub-systemic shocks to particular sectors or regions could reduce access 

to financial services by marginalized communities and people already underserved by the 

financial system. Climate impacts may also magnify or exacerbate existing, non-climate­

re lated vulnerabilities in the financial system, with potentially serious consequences for 

market stability. 
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A financial 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 significant in the post-COVID period, when the weakened economy 

and financial 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, polic ies essential to decisively address climate 

change lie beyond the purview of financial regulators. Those policies include, first 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 fac ilitate 

synchronized reductions in greenhouse gas emissions across countries. 

However, that does not mean financial regulators have little to do while an adequate carbon­

pricing regime emerges. Quite the contrary. This report has argued that financial regulators 

should actively promote, and in some cases require, better understanding, quantification, 

disclosure, and management of climate-related risks by financial 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. 

Whi le this report has been addressed to financial regulators, financial market participants 

also have a critical role. In this context, financial regulators can help by encouraging and 

facilitating innovation in financial firms· risk management. This includes innovations in 

scenario planning, improvements in environmental, social, and governance <ESG) data, 

and better methodologies for measuring climate-related financial risk 
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At the same time, regulators can help promote the role of financial markets as providers 

of solutions to climate-related problems. A good example is the derivatives market. which 

thanks in part to regulatory changes, has evotved from a magnifier of financial shockwaves 

during the 2008 Global Financial Crisis to a source of risk-management instruments that 

can help preserve financial stability. Innovations in the derivatives market may also help 

market participants manage climate-related risks and maximize climate-related opportunities 

in the future . Importantly, financial innovation will result not only in products for managing 

risk , but also for promoting the flow 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 regu lators around the world , including from many of the leading 

economies; multilateral organizations; and groups of investors and major financial institutions 

have joined this mission. Together, they are generating a plethora of initiatives and tools 

to safeguard financial stability in the face of climate risk. However, the United States 

remains, at best, a reluctant partic ipant 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 financial system continues to support their goals and aspirations 

through an efficient and sustainable allocation of capital. In a world confronting climate 

change, it is imperative that the financial system continue to serve this purpose and, where 

possible , to advance the solutions needed to meet the climate challenge 
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List of Recommendations 

Chapter1 

Recommendation 1: The United States should establish a price on carbon. lt 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. 

Chapter 4 

Market participants and the regulatory community, in the United States and abroad, are 

in the early stages of understanding and experimenting with how best to monitor and 

manage climate risk. Given the considerable complexities and data challenges involved, 

regulators and market participants should adopt pragmatic approaches that stress continuous 

monitoring, experimentation, and learning. Regulatory approaches in this area are evolving 

and should remain open to refinement, especia lly as the understanding of climate risk 

cont inues to advance and new data and tools become avai lable. 

At th e same time, regulators should establ ish a clear framework with appropriate 

milestones. This is what financial regulators are already doing in some jurisdictions and is 

consistent with recommendations of financial regulatory bodies (Bank of England, 2019; 

Bank for International Settlements, 2020; NGFS, 2020). As explained above, in general, 

regulators have sufficient authority to start tackling climate risk immediately. The following 

recommendations provide, in our view, a good starting point. 

LIST OF RECOMMENDATIONS 123 
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Systemic Risk Oversight 

Recommendation 4.1: All relevant federal financial regulatory agenc ies should incorporate 

climate-related risks into their mandates and develop a strategy for integrating these ri sks in 

their work, including into their existing monitoring and oversight functions. Regulators should 

further develop internal capacity on climate -related risk measurement and management. 

including through their strategic planning, organizational structure, and additional resourcing 

Recommendation 4.2: The Financial Stability Oversight Counci l (FSOC), of which the 

Commodity Futures Trading Commission (CFTC) is a voting member, should undertake 

the following· 

• As part of its mandate to monitor and identify emerging threats to fi nancial stability, 

incorporate climate-related financial risks into its existing oversight function, including 

its annual reports and other reporting to Congress; 

• Encourage and coordinate, across the Council's member agencies, the sharing of best 

practices concerning the monitoring and management of climate -related ri sks, the 

building of relevant institutional capacity, the integration of climate-related risks into 

the risk monitoring function of the agencies and into financ ial supervision and regula­

tory frameworks, and the potential for second-order impacts, such as the migration 

of financial activity from one part of the financial system to another; and 

• Task the Office of Financial Research with developing a long-term program of research 

on climate- related risks to the financial system, paying close to the potential intercon­

nectivity and spi llovers of climate-related risks across the financial system; monitoring 

relevant developments; and developing tools that regulators can use for the monitoring 

and management of climate-related risks. 

Recommendation 4.3: Research arms of federal financial regulators should undertake 

research on the financial implications of climate-related risks. This research program 

should cover the potential for and implications of climate-related "sub-systemic " shocks 

to financial markets and institutions in particular sectors and regions of the United States, 

including, for example, agricultural and community banks and financial institutions serving 

low-to-moderate income or marginalized communities. Research should also include the 

impact of climate risk on financial system assets and liabi lities, including by sensitivity of 

specific sectors to climate change, geographic location , and tenor. In doing so, regulators 

should identify data gaps and approaches to address these shortcomings. Regulators 

should develop assessments of the magnitude of the impact of climate on these assets 

and liabilities, for example through scenario analysis 

Recommendation 4.4: Relevant federal regulators should assess the exposure and 

implications of climate-related risks for the portfolios and balance sheets of the government­

sponsored enterprises <GSEs) and strongly encourage the GS Es to adopt and implement 

strategies to monitor and manage those risks. 
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Recommendation 4.5: The Federal Insurance Office, in collaboration with state insurance 

regulators, should undertake an assessment of the insurance sector's systemic vulnerability 

to climate-related impacts and report the findings to the FSOC. FIO should also evaluate 

the adequacy of state insurance regulators· oversight of climate-related risks. 

Recommendation 4.6: Federal financial regulators should actively engage their interna­

tional counterparts to exchange information and draw lessons on emerging good practice 

regarding the monitoring and management of climate-related financial risks. U.S. regula­

tors should join, as full members, groups convened for th is purpose, including the Central 

Banks and Supervisors Network for Greening the Financial System CNGFS), the Coalition 

of Finance Ministers for Climate Action, and the Sustainable Insurance Forum CSIF). The 

United States should also engage actively to ensure that climate risk is on the agenda 

of Group of Seven (G7) and Group of Twenty (G20) meetings and bodies, including the 

Financial Stability Board (FSB) and related committees and working groups. The Federal 

Reserve already participates in the Basel Committee on Banking Supervision's climate 

task force, and the Securities and Exchange Commission participates in the International 

Organization of Securities Commissions' (IOSCO) sustainable finance network. 

Risk Management 

Recommendation 4. 7: Financial supervisors should require bank and nonbank financial firms 

to address climate-related financial 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 firms· governance frameworks, including 

by means of clearly defined oversight responsibilit ies in the board of directors. 

Recommendation 4.8: Working closely with financial institutions, regulators should 

undertake-as well as assist financial 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 will enable stakeholders to better understand institutions· exposure to climate­

related physical and transition risks , as well as to explore climate-related opportunities. 

The pilot program should include the testing of balance sheets against a common set of 

scenarios (elaborated on in Chapter 6 and Recommendation 6.6), covering how financial 

institutions might respond to climate-related risks and opportunities over specified time 

horizons. This climate risk stress testing pilot program should include institutions such as 

agricultural, community banks, and non-systemically important regional banks. 

Recommendation 4.9: Regulators should closely monitor international experience with 

climate risk stress testing of banks and insurers and apply relevant lessons to the U.S. 

context. U.S . regulators should engage in international forums, such as the NGFS, to 

ensure that climate risk stress testing conducted in the United States is comparable to 

similar exercises in other jurisdictions and avoid duplicative exercises for institutions with 

a multi-jurisdictional footprint 
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Recommendation 4.10: Financial authorities should consider integrating climate risk into 

their balance sheet management and asset purchases, particularly relating to corporate 

and municipal debt 

Recommendation 4.11: 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 fulfill its mandate in light of climate change and 

identify relevant gaps in the CFTC's regulatory and supervisory framework; 

• Drawing on the conclusions of the research program above, review the extent to 

which existing CFTC rules are adequate to monitor and manage climate-related risks. 

For example, CFTC should review the extent to which rules for non-centrally cleared 

over-the-counter derivatives CNCD) are appropriate for monitoring and managing 

climate-related risks. It should also review rules related to capital and margin require­

ments of futures commission merchants and swap dealers, as well as initial margin 

and default fund rules , risk management rules , and capital requirements pertaining to 

central counterparties; 

• Expand its own central counterparty stress testing to cover the operational continuity 

and organizational resilience of central counterparties, including organizational resilience 

of operations, contingency planning, and engineering resilience for facilities exposed 

to climate-related physical risks. Where central counterparties and market infrastruc­

ture are not within the CFTC's direct supervisory remit, the supervision of physical 

risks should be addressed by the relevant FSOC member in a consistent fashion : and 

• As better understanding emerges of the risk-transmission pathways and of where 

the material climate risks lie, consider expanding the CFTC's risk management rules 

and related quarterly risk exposure reports to cover material climate-related risks 

Recommendation 4. 12: State insurance regulators and insurance regulators' supervisory 

colleges, which are convened by regulators where an insurer or its subsidiaries or affi liates 

operate in multiple jurisdictions, 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; and 
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• To facilitate the risk assessment mentioned in the point above, insurance regu lators 

should conduct, or require insurance companies to conduct, climate risk stress tests 

and scenario analyses to evaluate potential financial exposure to both the physical 

and transition impacts of climate change; state insurance regulators should provide 

the scenarios, assumptions, and parameters for the stress testing exercise 

Recommendation 4. 13: Regulators should require insurers to integrate consideration of 

climate risks into insurers' Enterprise Risk Management <ERM) and Own Risk Solvency 

Assessments (ORSA) processes. 

Recommendation 4. 14: Regulators should require credit rating agencies to disclose the 

extent to which their ratings take into account climate risk, including for issuers of corporate, 

municipal , and sovereign debt. This should include a disclosure of applicable methodologies 

for those credit rating products that consider climate risk 

Financial Market Utilities 

Recommendation 4.15: Federal regulators should ensure that risk management standards 

governing the operations related to the payment, clearing, and settlement activities of 

FM Us incorporate measures to monitor and manage physical climate risks. The CFTC, 

in its capac ity as an FSOC member, should recommend that the Council oversee and 

coordinate this process as it pertains to FMUs designated as systemically important. 

Recommendation 4.16: The CFTC should review the extent to which financial market 

infrastructure-including but not limited to systemically important FM Us for which it is the 

primary regu lator-is resilient against losses that could arise through the physical impacts 

of climate change 

Chapter 5 

Recommendation 5.1: Financial regulators, in coordination with the private sector, should 

support the availability of consistent, comparable, and reliable climate risk data and analysis 

to advance the effective measurement and management of climate risk 

• Regulators and financial institutions should support the range of platforms for climate 

data and analysis, including improving public access to governmental data and expertise 

that can enable climate risk management. They should also support new and existing 

open source platforms , as well as proprietary efforts to develop new cl imate risk 

datasets and tools that leverage innovative technologies 
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Recommendation 5.2: Financial regulators, in coordination with the private sector, should 

support the development of U.S.-appropriate standardized and consistent classification 

systems or taxonomies for physical and transition risks, exposure, sensitivity, vulnerability, 

adaptation, and resilience, spanning asset classes and sectors, in order to define core 

terms supporting the comparison of climate risk data and associated financial products 

and services 

• To develop this guidance, the United States should study the establishment of a Stan­

dards Developing Organization (SDO) composed of public and private sector members. 

• Recognizing that this guidance will be specific to the United States, this effort should 

include international engagement in order to ensure coordination across global 

definitions to the extent practicable. 

Recommendation 5.3: Financial regulators should proactively encourage capacity building 

for climate risk management. This should be consistent with the education and training 

practices supported by agencies in implementing the Sarbanes-Oxley Act of 2002. It should 

align with and aid in meeting regulator expectations around embedding climate risk in 

governance frameworks. 

Chapter 6 

Scenarios and Scenario Analysis 

Climate scenario analysis should focus on potential material impacts to the institution's 

financial portfolio, whether loans, derivatives, or investments. In this context, the following 

guidelines should be useful: 

Recommendation 6.1: Analyze more than one warming path. Various long-term paths for 

climate change exist and can be used for scenario analysis. Three common scenarios are 

Ci) Paris-aligned <for example, consistent with limiting temperatures well below 2 degrees 

Celsius above pre-industrial levels), (i0 current trajectory and (iii) in-between <for example, 

late policy adoption with a more abrupt and disruptive response). Each will produce different 

impacts on institutional portfolios and provide insights that will help to more effectively 

manage risk, particularly bookends of best- and worst-case scenarios Scenarios should 

include both shorter- and longer-horizon paths as appropriate 

Recommendation 6.2: Analyze disruptive policy. It is particularly important to analyze a 

scenario involving a major policy disruption. Transition scenarios have wide implications 

across the economy, industries, and markets. Unanticipated policies can abruptly strand 

long-lived capital assets or induce rapid reallocation of capital across sectors and industries 

Increasing physical impacts may increase the risks of a disorderly transition as fires, floods , and 
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hurricanes, and the attendant shifts in public sentiment, force governments into unanticipated 

policy responses. Scenarios are therefore especially relevant for risk management. 

Recommendation 6.3: Analyze both broad and specific impacts. Scenarios should capture 

the breadth of impacts but with a focus on materiality, covering a global perspective but 

enabling regional. country, and sectoral analysis appropriate to the firm's business 

Recommendation 6.4: Map macroeconomic and financial impacts. Scenarios should take 

into account macroeconomic and financ ial outcomes since these are likely to be most 

material to financial institutions. Coming up with additional temperature scenarios, for 

example, is less important than providing some common guidance on potential transmission 

mechanisms and implications for macroeconomic and financial factors. 

Recommendation 6.5: Account for adaptation actions to the extent feasible. Tackling 

c limate change necessarily involves myriad adjustments by a range of actors. Modeling 

the effects of such adaptation actions on portfolios is complex but may become more 

feasible with future technology and scenario modeling development. 

Policymakers and Regulators 

Recommendation 6.6: Prescribe a consistent and common set of broad climate risk 

scenarios, guidelines, and assumptions and mandate assessment against these scenarios, 

as described in Chapter 4. Regulators, in consultation with industry participants, external 

experts, and other stakeholders, should develop and prescribe a consistent set of broadly 

applicable scenarios, guidelines, and assumptions and require institutions to assess their 

exposure to those scenarios. Climate scenarios should be both plausible and relevant, 

all the while informed by climate sc ience. Regu lators should require a range of climate 

scenarios, including scenarios covering severe but plausible outcomes. Key assumptions 

(including policy pathways) and limitations should be transparent. Scenarios, assumptions, 

and guidelines should be updated as relevant factors are better understood and as policy and 

technology evolve. There should be a recognition that climate risk will manifest differently 

across various parts of the financial system 

Recommendation 6.7: Provide analytical discretion, to the extent practicable, as long as 

regulatory needs for consistency and comparability are met. Given the many unknowns 

and complexities inherent in modeling the economy, climate change science, and policy, 

regulated entities will need some discretion in how they perform their analysis based on 

the prescribed scenario. On the other hand, regulators need consistent approaches across 

firms so they can ensure risks are responsibly analyzed and reported. Investors would 

benefit from better comparability across scenario-related disclosures.To achieve a balance 

across these needs, regulators, in consultation with the firms they regulate, should specify 

key assumptions, scope, and the outputs they expect. As long as regulators' prescribed 

expectations are satisfied, regulators should allow financial institutions to provide additional 

context and analysis informed by the nature and complexity of their business 
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Recommendation 6.8: Encourage domestic and global coordination across regulators to 

provide a coherent approach. This is an overarching theme of this report and especially 

applicable to the use of scenarios for risk management. Requiring entirely different stress 

scenario exercises from institu tions operating under different jurisdictions would be costly 

while generating uncertain value. Harmonizing requirements and prioritizing practical , actionable 

exercises where feasible would be usefu l. The high costs associated with multiple regulatory 

regimes is a lesson of post-financial crisis regulation that can be applied now to climate risk 

Recommendation 6 .9: Focus on materiality and risk management. Climate risks can 

manifest in many different ways. Institutions should focus on what matters for them and 

what decisions need to be made given their specific exposures and vulnerabilities. Such 

an approach facilitates effective risk management by laying out plausible ways climate 

risk-related financial losses could occur. 

Recommendation 6.10: Ensure a mechanism for ongoing refinement and improvement. As 

science, data, tools, conditions, and policy change, it is important for regulatory guidelines 

to evolve as well. Data in particular is evolving rapidly. Creating a mechanism for regular 

updating, rather than relying on ad hoc adjustments, would be beneficial to ensure effective 

and pragmatic oversight. As regu lators better understand the material risks in the system 

and their spillover effects across industries and markets, a mechanism for ongoing learning 

and timely refinement from these lessons learned wi ll ensure they are most effectively 

managing risk across the system 

Capabilities and Applications 

Given the uncertain nature of how the climate will evolve and the limited ability to rely on 

historical data and back-testing, robust scenario analysis calls for a new set of capabilities 

that combines statistical, financial, and environmental knowledge 

Recommendation 6.11: Tailor analysis to specific exposures. How an institution analyzes 

scenarios should be determined based on the unique nature of its portfolio. Not every 

scenario will be material to an institution's portfolio, depending on its largest asset 

concentrations, longest-dated assets, and highest potential sensitivities. 

Recommendation 6.12: Use results to upgrade risk management capabilities. Regulators 

and risk managers can use insights coming from scenario analyses to strengthen and 

augment existing institutional risk management. Each institution should determine how 

to do so with in its own framework but could include climate -related limits, adjustment to 

underwriting processes, client engagement , and climate risk appetite 

Recommendation 6.13: Beware of false precision. Scenario analysis can provide great 

value in understanding a range of potential outcomes (particularly between worst and 

best cases) and in identifying concentrations and relative sensitivities in a portfolio. But 

results, especially quantitative ones, will be illustrative, not precise, and so should be used 

accordingly in risk management decisions. 
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Risk Managers 

Recommendation 6. 14: Risk managers should develop in -house capabilities, as relevant 

and in line with best practices, to analyze climate scenarios, understand the key underlying 

assumptions, and recognize the limitations. 

Recommendation 6.15: Firms and institutions should consider additional climate scenarios, 

guidelines and assumptions tailored to their specific needs and vulnerabilities, in addition to 

those provided by policymakers and regulators, to enhance internal risk management and 

decision-making. This can focus on generating decision-useful information for identifying 

and managing climate risk given their specific exposures and vulnerabilities 

Recommendation 6.16: The scope, depth, and complexity of the analyses performed by 

institutions should be proportionate to the materiality of the impact measured. 

Chapter 7 

In developing and implementing the recommendations below, financial regulators and the 

entities they oversee should consult with stakeholders, including investors, businesses, 

global peers, and other market intermediaries to create a U.S. climate disclosure regime 

They also should close ly coordinate with international bodies and foreign regulators to 

ensure the U.S . regime is aligned internationally. Because the understanding of climate 

risk remains at an early stage, any regulatory approach to climate-related disclosure should 

evolve in line with emerging best practices. Regulators should continually monitor the 

state of corporate climate disclosures, evolving clarity on the financial impacts of climate 

change and emerging best practices . This will allow regulators to continually monitor the 

quality of the information disclosed in a sophisticated manner, and issue supplemental 

guidance or begin rulemaking where needed to reflect emerging best practice and market 

needs. A mandatory, standardized disclosure framework for material climate risks , including 

guidance about what should be disclosed that is closely aligned with developing international 

consensus, would improve the utility and cost-effectiveness of disclosures 

Financial Market Regulators 

Recommendation 7 .1 : All financial regulators should consider the following principles for 

effective disclosure, which are mainly derived from principles developed by the Task Force 

on Climate-related Financial Disclosures, when developing rules on climate risk disclosure, 

implementing existing rules or guidance, or seeking public comment on actions they should take 

• Disclosures should represent relevant information. 

• Disclosures should be specific and complete 

• Disclosures should be clear, balanced, and understandable. 
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• Disclosures should be consistent over time. 

• Disclosures should be comparable among companies within a sector, industry, 

or portfolio 

• Disclosures should be reliable, verifiable, and objective. 

• Disclosures should be based on current consensus science (and updated as the 

science evolves) and the best available projections regarding climate change impacts 

• Disclosures should be provided on a timely basis 

Recommendation 7 .2: 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, financial regulators should clarify the definition of materiality for disclosing 

medium- and long-term climate risks, including through quantitative and qualitative factors, 

as appropriate. Financial filings should include disclosure of any material financial risks 

from climate change in a consistent but non-boilerplate manner, as well as a qualitative 

description of how firms assess and monitor for potential changes in climate risks that 

may become material 

Recommendation 7.3: Regulators should consider additional, appropriate avenues for firms 

to disclose other substantive climate risks that do not pass the materiality threshold over 

various time horizons outside of their filings. Regulators should consider that a growing 

number of companies are creating greenhouse gas reduction targets and strategies out to 

the year 2035 or 2050, and targeted disclosure related to these items may be appropriate 

to facilitate robust efforts toward this positive trend. 

Recommendation 7.4: Recognizing the costs associated with collecting, assessing and 

disclosing climate risk information, financial regulators should consider whether smaller 

companies could be provided a longer period of time to provide their initial disclosures, 

and the specific disclosures requ ired of those companies could be different and less 

burdensome than those required of larger issuers. 

Recommendation 7 .5: 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. Such an update could incorporate advice on: 

• Information that is needed from all companies in order to enable financial regulators to 

assess the systemic risks posed by climate change. Federal financial market regulators 

should work closely with prudential regulators to develop these rules 
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• Industry-specific climate risk information. Rules should build from existing standards 

that provide industry-specific climate disclosure recommendations, for example, 

those developed by the TCFD, SASB, CDSB, the Physical Risks of Climate Change 

CP-ROCC) framework, and the Global Real Estate Sustainability Benchmark CGRESB) 

standards for real estate and infrastructure . Because these standards are already 

sophisticated, regulators do not need to create their own standards or metrics from 

scratch. Regulators should encourage stakeholders to partner with these standard­

setting bodies to further develop, standardize, implement, and validate these metrics 

over time. Regulators should also acknowledge, in any rulemaking, that climate 

disclosure standards continue to evolve, and it could provide issuers flexibility, where 

appropriate, to adopt these evolving standards. 

• Governance, risk management and scenario planning information that demonstrates 

how well companies are situated for a clean energy transition. Federal financial market 

regu lators should work closely with prudential regulators to develop these rules . 

Scenario planning disclosure is discussed in Chapter 6. Regarding governance and 

risk management disclosure, regulators should consider the TCFD's recommendations 

and the Committee of Sponsoring Organizations of the Treadway Commission/World 

Business Council for Sustainable Development CCOSO/WBCSD) guidance, applying 

enterprise risk management to environmental, social and governance-related risks . 

Recommendation 7 .6: 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, financial regulators should require their disclosure, to 

the extent they are material. 

Recommendation 7 .7: Regarding derivatives, financial regulators should examine the 

extent to which climate impacts are addressed in disclosures required of the entities they 

regulate and consider guidance and rulemaking if disclosure improvements are needed 

This could include, for example, swap dealers registered with the CFTC, risk management 

rules that govern risk identification approaches; Quarterly Risk Exposure Reports, and 

business conduct rules that govern disclosure of material information to counterparties 

prior to entering into a swap. 

Accounting Standards Regulators 

Recommendation 7 .8: Once climate risk disclosure standards are well advanced, accounting 

standards regulators should undertake a mapping exercise of the applicability of accounting 

standards to climate-related disclosure and subsequently issue guidance on disclosure, 

as appropriate. This would provide U.S. companies greater clarity about how climate risks 

may be integrated into financial statements. 
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Recommendation 7 .9: The United States should direct the Federal Accounting Standards 

Advisory Board CFASAB) to study and pilot the development of climate-related federal 

accounting standards, disclosure procedures and practices for U.S. government 

departments, agencies and administrative units. 

Municipal Securities Regulators 

Recommendation 7.10: Municipal securit ies regulators should provide improved tools on 

the EMMA website to search for climate-related disclosure in municipal bond filings, similar 

to that provided for publicly traded companies. to allow better assessments of potential 

climate risk exposure in such assets and how they are being addressed 

Recommendation 7 .11: Municipal securities regulators and the federal financial market 

regulator overseeing them should examine the quality of climate-related disclosures in 

municipal bonds· official statements and continuing disclosures, and whether the disclosure 

provided is adequate for market participants to assess any underlying climate risk exposure 

If disclosure is found to be deficient, they should issue a public statement calling on key 

stakeholders to improve disclosure, including municipalities, municipal advisers, and banks. 

Recommendation 7 .12: Municipal securities regulators and federal financial market and 

prudential regulators should study how risks facing municipalities differ from-and could in 

some cases be more impactful than-risks facing issuers and explore options to enhance 

disclosure on these issues. Some municipalities already disclose information, as part of 

their bond issuances, about floods, storms, dam safety, droughts, wildfires, sea level 

rise, and risk mitigation efforts, and further study could demonstrate that such disclosure 

should be enhanced. 

Chapter 8 

Effective and well-functioning markets should allocate capital efficiently to net-zero 

emissions investments, spur innovation, and create and preserve quality jobs in a growing 

net-zero economy. These recommendations seek to meet these goals by improving 

the functioning of markets by reducing structural barriers and catalyzing private sector 

innovation. In undertaking these efforts, consideration should be paid to the distributional 

and equity impacts on low-to-moderate income households and marginalized communities 

In addition, efforts should aim to facilitate an orderly transition, where possible, avoiding 

adding financial strain on already stressed sectors, including agricultural producers and 

commercial and industrial companies, among others 
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Recommendation 8.1 : The United States should consider integration of climate risk into fiscal 

policy, particularly for economic stimulus activities covering infrastructure, disaster relief, 

or other federal rebuilding. Current and ongoing fiscal policy decisions have implications 

for climate risk across the financial system. 

Recommendation 8.2: 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 8.3: Financial regulators should establish climate finance labs or regulatory 

sandboxes to enhance the development of innovative climate risk tools as well as financial 

products and services that directly integrate climate risk into new or existing instruments. 

Recommendation 8 .4: The United States and financial regu lators should review relevant 

laws, regulations and codes and provide any necessary clarity to confirm the appropria teness 

of making investment decisions using climate-related factors in retirement and pension plans 

covered by the Employee Retirement Income Security Act CERISA), as well as non-ERISA 

managed situations where there is fiduciary 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" financial factors, without creating additional burdens. 

Recommendation 8 .5: The CFTC should pursue the following activities to further catalyze 

climate finance market development 

• Survey market participants about their use of climate-related derivatives, the adequacy 

of product availability and market infrastructure, and the availability of data to incorporate 

climate impacts into existing and new instruments. 

• Consider appropriate and targeted exemptions where needed to help facilitate 

coordination with other regulators and promote market development 

• Support the study and adoption of alternative execution methods, such as block 

trading, auction style markets, or incentive programs, to attract liquidity providers to 

make climate-related markets 

• Coordinate with other regu lators to support the development of a robust ecosystem 

of climate-related risk management products 
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Appendix 

Aqueduct 

Climate Data 

Online (CDO) 

Climate 

Explorer 

ClimateWatch 

Food and 

Agriculture 

Organization 

of the United 

Nations (FAO) 

I" I • I 

Aqueduct maps water risks such as floods, 

droughts, and stress, using open-source, 

peer reviewed data. 

Maintained by the National Oceanic and 

Atmospheric Administration (NOAA) National 

Centers for Environmental Information, the 

COO provides free access to NOAA's archive 

of weather and climate data. 

The Climate Explorer provides graphs 

and maps of historical and projected 

climate variables for counties across 

the United States. 

ClimateWatch provides open data sets, 

visualizations and customized analyses 

to support stakeholders. 

FAO maintains a variety of data centers 

including FAOSTAT which provides food 

and agriculture statistics (including crop, 

livestock and forestry sub-sectors) for 

over 245 countries and territories and the 

Food and Agriculture Microdata Catalogue 

(FAM) which provides access to micro 

data sets collected through farm and 

household surveys. 

Website 

https:!lwww.wri.org/aqueduct 

https:llwwwncdc.noaa.govl 
cdo-web/ 

https:1/crt-climate-explorer. 

nemac.orgl 

https:llwww.climatewatchdata.org/ 

http://www.fao.orglstatistics!enl 

(continued on next page) 
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Appendix Table 1: Sample of Mulf1-Sector Efforts to Increase Climate Data Ava1lab1l1ty (continued) 

Future of 

Sustainable 

Data Alliance 

(FSDA) 

GeoAsset 

Project 

Global Energy 

M1ss1on 

FSDA works to identify and accelerate the 

reliable, actionable ESG data and related 

technology that is needed for improved 

investor decision-making. 

GeoAsset is a public goods endeavor 

focused on making accurate, comparable, 

and comprehensive asset-level data tied 

to ownership publicly available across all 

major sectors and geographies. 

GEM organizes the production of 

Monitor (GEM) asset-level data sets for fossil fuel sectors. 

U.S. EPA 

Greenhouse 

Gas Reporting 

Program 

(GHGRP) 

Oasis Hub 

OS-Climate 

GHGRP requires reporting of emissions 

data from 8,000 facilities covering large 

GHG emissions sources, fuel and industrial 

gas supplies, and CO2 injection sites in the 

United States. The Facility Level Information 

on GreenHouse gases Tool (FLIGHT) 

leverages the GHGRP data into a visual 

tool to quickly filter data in a variety of ways, 

including by facility, industry, location, or gas. 

Oasis Hub is an aggregator for catastrophe, 

extreme weather and environmental risk 

data, tools and services, as well as provider 

of data set enhancement, development and 

data aggregation services. 

OS-Climate aims to aggregate the best 

available data, modeling, and computing and 

data science worldwide into an Al-enhanced 

physical-economic model that functions 

like an operating system, enabling powerful 

applications for climate -integrated investing. 
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Website 

http://solutions.refinitiv.com/ 

futureofsustainabledata 

https:llspatiaffinanceinitiative.coml 

geoasset-projectl 

https:/lglobalenergymonitor.org 

https:llwww.epa.gov/ghgreporting 

https:lloasishub.co 

https:llwww.os-climate.org 

(continued on next page) 
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Appendix Table 1: Sample of Multi-Sector Efforts to Increase Climate Data Ava1lab1l1ty (continued) - M1ss1on 

Power Explorer Power Explorer aims to serve as the most 

comprehensive source for understanding the 

world's power systems and their impacts on 

development and environmental challenges. 

U.S. Climate 

Resilience 

Toolkit 
(USCRT) 

World Bank 

Sovereign ESG 

Data Portal 

USCRT serves as multi-sector platform for 

case studies, data sets, digital tools, and 

other resources for a variety of domestic 

stakeholders. 

Data platform that provides country-level 

sustainability perlormance information 

to increase transparency and support 

investment aligned with sustainable 

development. 

Website 

http://powerexplorer.org 

https:!ltoolkit.climate.govl 

https:lldatabank.worfdbank.orgl 

sourcelenvironment-social-and­

governance-(esg)-data 
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Members of the Climate-Related 
Market Risk Subcommittee 

The CFTC seeks to ensure that all of its advisory committee and subcommittee memberships are fairly balanced . 

To that end, the selection of the Climate-Related Market Risk Subcommittee members was consistent with the 

MRAC Federal Advisory Committee Act Charter and Membership Balance Plan. The Subcommittee members 

were selected to ensure that the subcommittee's membership consists of a wide range of perspectives and 

interests, including representation from industry, public interest groups, and academia 

Name 

Robert 'Bob' Litterman 

(Chairman) 

Clark E. Anderson 

Nathaniel Bullard 

Ben Caldecott 

M artina L. Cheung 

John T. Colas 

Robert Coviello 

Peter W . Davidson 

Entity Representing 

Kepos Capital 

Morgan Stanley 

BloombergNEF 

Special Government 

Employee 

S&P Global 

Marsh & McLennan 

Companies 

Bunge 

Aligned Climate Capital 

Pos ition Title 

Chairman of the Risk Committee 

and Founding Partner 

Managing Director 

Chief Content Officer 

Director, Oxford Sustainable Finance 

Programme & Associate Professor Smith 

School of Enterprise and the Environment , 

University of Oxford 

President, S&P Global Market Intelligence 

Vice Chairman, Oliver Wyman Financial 

Services America 

Senior Vice President, Sustainability and 

Government Affairs 

Co-Founder and Chief Executive Officer 

Continued on next page 
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Name 

Jeffrey S. Dukes 

Herve P. Duteil 

Athena Eastwood 

Eliza H. Eubank 

Naty Figueroa 

Entity Representing 

Special Government 

Employee 

Position Title 

Director, Purdue Climate Change Research 

Center: Professor of Forestry and Natural 

Resources: Professor of Biological Sciences: 

Belcher Chair for Environmental Sustainability 

BNP Paribas Chief Sustainability Officer 

Dairy Farmers of America Outside Counsel 

Citigroup Managing Director and Global Head of 

Environmental and Social Risk Management 

BP Global Environmental Products Commercial 

Manager 

Christopher J. Goolgasian Wellington Management Managing Director; Director, Climate Research; 

and Portfolio Manager 

John Hartmann 

Dave Jones 

Jesse M . Keenan 

(Editor) 

Nathaniel Keohane 

Mindy Lubber 

Oivya Mankikar 

Leonardo Martinez-Diaz 

(Editor) 

Sara Menker 

Stephen Moch 

CAssociate Editor) 

Cargill 

The Nature Conservancy 

Special Government 

Employee 

Environmental 

Defense Fund 

Ceres 

CalPERS 

World Resources 

Institute 

Gro Intel ligence 

Special Government 

Employee 
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Global Sustainability Lead, Cargill Agricultural 

Supply Chain and Global Edible Oils 

Senior Director of Environmental Risk 

Associate Professor of Real Estate, 

School of Architecture, Tulane University 

Senior Vice President for Climate 

Chief Executive Officer and President 

Investment Manager 

Global Director of the Sustainable Finance 

Center 

Founder and Chief Executive Officer 

Graduate Student, Harvard Business 

School & Harvard Kennedy School 
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Name 

Adrienne Monley 

Adele Morris 

David Parham 

Daniel R. Paul 

Rene Ramos 

Armin Sandhoevel 

Truman Semans 

Betty Simkins 

Johannes Stroebel 

David S. Vogel 

Julie Winkler 

Entity Representing 

Vanguard 

Special Government 

Employee 

Position Title 

Head of Investment Stewardship, Americas 

Senior Fellow and Policy Director, 

Climate and Energy Economics Project , 

The Brookings Institution 

Sustainability Accounting Director of Research - Projects 

Standards Board 

ConocoPhillips Commercial Manager of Risk, Regulatory Affairs, 

Market Analysis & Business Development 

JPMorgan Chase 

Allianz Global Investors 

OS-Climate 

Special Government 

Employee 

Special Government 

Employee 

Voloridge Investment 

Management 

CME Group 

Executive Director, Climate Risk Executive, 

Global Environment and Social Risk 

Management 

Chief Investment Officer, Infrastructure Equity 

Founder and Chief Executive Officer 

Professor of Finance and Williams Chair; Head, 

Department of Finance, Spears School of 

Business, Oklahoma State University 

David S. Loeb Professor of Finance and the 

Boxer Faculty Fellow at the New York University 

Stern School of Business 

Founder and Chief Executive Officer 

Chief Commercial Officer 
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The recommended citation for this publication is: 

Climate-Related Market Risk Subcommittee (2020). 

Managing Climate Risk in the U.S. Financial System. 

Washington, D.C.: U.S. Commodity Futures Trading 

Commission, Market Risk Advisory Committee. 
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