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CLIMATE CHANGE AND THE AGRICULTURE
SECTOR

TUESDAY, MAY 21, 2019

U.S. SENATE,
COMMITTEE ON AGRICULTURE, NUTRITION, AND FORESTRY,
Washington, DC.

The committee met, pursuant to notice, at 9:30 a.m., in room
328A, Russell Senate Office Building, Hon. Pat Roberts, Chairman
of the Committee, presiding.

Present or submitting a statement: Senators Roberts, Boozman,
Ernst, Braun, Perdue, Thune, Fischer, Stabenow, Brown, Klo-
buchar, Bennet, Casey, Smith and Durbin.

STATEMENT OF HON. PAT ROBERTS, U.S. SENATOR FROM THE
STATE OF KANSAS, CHAIRMAN, U.S. COMMITTEE ON AGRI-
CULTURE, NUTRITION, AND FORESTRY

Chairman ROBERTS. Good morning. I call this hearing of the Sen-
ate Committee on Agriculture, Nutrition, and Forestry to order.
Today we will hear from a most knowledgeable panel on climate
change and the agriculture sector.

Maintaining the health of our planet for future generations is, of
course, of paramount importance, but so is feeding the billions of
people that populate the earth today and in the years ahead. These
topics and how they interact is complex and we are pleased to have
this discussion at the Agriculture Committee, whose constituency
plays an important role in meeting those challenges.

America’s farmers and ranchers are continually learning and
evolving in order to improve agriculture production efficiencies and
to conserve natural resources, increase resiliency to Mother Nature,
and to maintain a profitable business.

Today, obviously, farmers do not produce food in the same man-
ner as previous generations over time. Advancements in science
and technology have provided farmers the ability to produce more
food, feed, and fiber while using less inputs and resources. Farming
practices from a generation ago were not sustainable to produce
food at the scope and scale needed to feed today’s growing and hun-
gry population around the globe.

The U.S. agriculture sector should be proud of the accomplish-
ments that have been made through voluntary efforts to address
environmental sustainability. I will say that again—voluntary ef-
forts, including efforts for which they are not compensated.

It is important to note there has been no single silver-bullet solu-
tion that has brought about advancements the U.S. agriculture sec-
tor has made in recent decades to improve environmental sustain-
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ability. Instead, advancements have been made due to the adoption
of a range of technologies and practices, and realizing efficiencies.
When combined, all of those separate parts tell us a much greater
story that demonstrates how American farmers are able to increase
productivity, while at the same time, reduce greenhouse gas emis-
sions, and minimize the impact on the environment. I wish every-
body could understand this.

Rather than a silver bullet, it is like a recipe that includes many
ingredients—biotechnology, precision agriculture, voluntary con-
servation practices such as no-till farming, veterinary care, live-
stock nutrition, and genetics, all of which help our U.S. producers
improve environmental sustainability.

Importantly, these efforts have been self-initiated and largely
self-funded by America’s farmers and ranchers. Obviously, climate
change is a complex and global issue. We must be thoughtful, in-
formed, and deliberate in considering potential responses and con-
sequences. If farmers are hindered from utilizing existing tech-
nologies and research, or if unsound regulatory decisions are made
today on emerging technologies such as genome editing, we can ex-
pect an economic result that is, at the least, more costly and,
worse, unsustainable for our farmers and ranchers.

The reality is the agriculture and food value chain is complex. It
is made of growers, input suppliers, processors, handlers, and con-
sumers, and it is impacted by production cycles that can span sev-
eral years, weather, disease, perishability, and other factors beyond
our human control.

Agriculture is an open system, and we must understand and en-
sure that American family farms must stay in business. Alter-
natively, a likely result includes food and fiber production being
shifted to countries that do not have the same conservation-minded
producers that we have here in the United States, countries that
are unable to produce food at the scale of our farmers, ranchers
and growers.

I believe agriculture and American farmers and ranchers who
live by the concept of continuous improvement and voluntary-based
conservation can be a model for other industries and other coun-
tries on how to address problems like changes in the climate in a
practical, local, and individual way.

I look forward to hearing from the panel on producer perspec-
tives of global climate change and the responses that have already,
or are already underway in the agriculture sector to address this
challenge. This should be a good learning opportunity for all on the
Ag Committee.

With that I recognize the distinguished Senator from Michigan,
my buddy

Senator STABENOW. Thank you.

Chairman ROBERTS [continuing]. my pal——

Senator STABENOW. That sounds like a song, Mr. Chairman.

Chairman ROBERTS [continuing]. stagecoach rider, Senator Sta-
benow, for any remarks she may have.
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STATEMENT OF HON. DEBBIE STABENOW, U.S. SENATOR
FROM THE STATE OF MICHIGAN

Senator STABENOW. Well, thank you, Mr. Chairman, for holding
a very important hearing today on climate change and the solu-
tions that can come from agriculture. That is what we want to talk
about today.

I would first note that we’ve received a lot of statements from or-
ganizations that would love to share their views from groups such
as the National Young Farmers Coalition, to National Sustainable
Agriculture Coalition, and others. Without objection, I would ask to
put these statements into the record.

Chairman ROBERTS. Without objection.

Senator STABENOW. Thank you.

[The following documents can be found on pages 62-95 in the ap-
pendix.]

Senator STABENOW. Thank you very much.

I believe there is no greater challenge that will affect the future
of the planet, our agricultural economy, and our ability to feed a
growing population other than the one we are talking about today.
Really, it is the biggest challenge that we have.

My goal today is not to debate the science of climate change—
the science is sound. I believe in science. We all do. Sound science
has helped our farmers grow the safest, most productive food sup-
ply in the world, and we will continue to do so. That same sound
science is telling us that climate change from carbon pollution is
an urgent challenge. That same science is giving us the tools to
confront and address it.

No one understands the stakes and the potential solutions better
than our farmers and ranchers. Right now in Michigan, we have
seen bomb cyclones, flooding, tornadoes, and other extreme weath-
er events. We are also seeing unusually cold and rainy weather
that has kept farmers from getting into their fields, likely lowering
yields as we move past the ideal planting window.

Across the country, we have seen a growing and alarming num-
ber of extreme natural disasters, wreaking havoc in communities
and on farms. According to the nonpartisan Government Account-
ability Office, climate change could result in crop losses costing up
to $53 billion every year for our children and grandchildren.

While our agriculture industry is uniquely affected by climate
change, our farmers and food businesses are also uniquely posi-
tioned to address the root causes. With the right support, our pro-
ducers can cut down on their emissions and profit from the adop-
tion of practices to store more carbon in soil and trees. These solu-
tions are good for the environment and good for our farmers’ bot-
tom line.

The good news is that many farmers and ranchers are already
rising to this challenge, all while continuing to meet the growing
global demand for food. The other good news is that our 2018 Farm
Bill provides funding support for many of the solutions that are
needed.

Producers like the corn growers are partnering with conservation
groups to establish innovative organizations like the Soil Health
Partnership, the Midwest Row Crop Collaborative, and many oth-
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ers. Food companies are forming sustainability alliances and taking
additional actions to reduce their carbon footprint.

For decades, farmers have been adopting voluntary, climate con-
servation practices like cover cropping, no-till farming, and adding
more trees as windbreaks and buffers.

Currently, there are 140 million acres of farmland using USDA
conservation programs. Since 2012, we have seen the number of
farms installing renewable energy systems like solar panels and
anaerobic digesters double. Actions resulting in all of them cutting
their energy consumption, their costs, and their emissions. Now,
through landmark investments, producers have had more opportu-
nities to grow the next generation of biofuels, and to make money
in voluntary carbon markets from grassland conservation in North
Dakota to sustainable rice cultivation in Arkansas.

With many farmers and ranchers already implementing these
practices, our challenge going forward, I believe, is how to scale up
and support these efforts. The 2018 Farm Bill is the starting point.
This law enacted the most ambitious- and bipartisan-climate-smart
agricultural policies to date, with the support of 87 Senators.
Changes to crop insurance, working lands conservation programs,
and forest health initiatives are helping producers sequester carbon
and improve sustainability.

Looking forward, we need to expand the good work that’s already
happening, all while providing farmers with economic opportunities
so they can continue to grow the food that feeds the world. No
farmer wants the government telling them how to farm their land.
That is not what this is about. We should be strengthening the
ways that farmers can benefit from building on the positive steps
they are already taking.

In the past, we have risen to face challenges of this magnitude.
During the 1930’s, our farmers experienced an unprecedented ca-
tastrophe during the Dust Bowl. Dust storms buried homes and
darkened cities. Crops and livestock were decimated. Children died
of pneumonia. Thankfully, our Nation’s response matched the chal-
lenge. We created thousands of locally led conservation districts,
established the Soil Conservation Service at the USDA, and plant-
ed over 3.5 billion trees on barren land.

While the problem at hand might be different, the urgency is the
same. Proposals to confront this problem must be bipartisan and
must meet two goals, in my judgment. They must increase global
agricultural production to feed the billions of people who need food,
and they must support modern farming, ranching, and forestry
practices that reduce greenhouse gas emissions and keep more car-
bon in our soils and trees.

I believe this Committee has a strong bipartisan framework to
accomplish these goals and I am anxious to move forward. Thank
you again, Mr. Chairman.

Chairman ROBERTS. I thank the Senator from Michigan for her
very comprehensive statement and also outlining some of the
things that we both worked on very hard on a bipartisan basis with
regard to conservation, crop insurance, and certainly other impor-
tant items.

We now will hear from the panel. Our first panelist is Mrs.
Debbie Lyons-Blythe, a rancher from White City, Kansas. Debbie
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Lyons-Blythe is the owner and operator of the Blythe Family
Farms, a multigenerational ranch near White City, Kansas.
Debbie’s ranch includes more than 5,000 acres of native grassland,
crop ground, and a seed stock herd of 500 registered Angus cattle.

Debbie has held leadership positions in the Kansas Livestock As-
sociation, the National Cattlemen’s Beef Association, and is a
founding member of the U.S. Roundtable for Sustainable Beef.
Debbie is a vocal advocate for the U.S. cattle and beef industries
and she is passionate about engaging and educating consumers
about the positive story of cattle and beef production through her
blog, Facebook, and consumer conferences.

She received degrees in agriculture communications and jour-
nalism from Kansas State University, home of the ever-optimistic
Fighting Wildcats. Debbie and her husband are parents to five chil-
dren who also are involved in the family ranching business. Thanks
for being here today, Debbie. Please proceed.

STATEMENT OF DEBBIE LYONS-BLYTHE, BLYTHE FAMILY
FARMS, WHITE CITY, KANSAS

Ms. LyoNs-BLYTHE. Good morning. Thank you, Chairman Rob-
erts and Ranking Member Stabenow, for inviting me to testify
today. I am proud to be here representing farmers and ranchers in
the conversation about climate change, and I must offer a quick
shout-out to all those that are actually at home caring for the live-
stock today so that I can be here and be their voice.

I know you’ve all heard the often-quoted statistic that less than
two percent of the American population is directly involved in agri-
culture today, but do you know why that is? It is because in Amer-
ican agriculture we are so good at what we do that the rest of the
population does not have to work daily to grow their own food. By
our improved efficiencies and technologies other people are free to
become scientists, clothing designers, and teachers, and doctors,
and data processors, and heck, maybe even legislators.

The beef cattle industry has a great story to tell in the climate
conversation. According to the U.S. Environmental Protection
Agency, direct emissions from beef cattle only represent two per-
cent of all greenhouse gas emissions in this country, and a recent
study published by the U.S. Department of Agriculture found that
emissions from cattle “were not a significant contributor to long-
term global warming.” That is because American agriculture pro-
duces agricultural products more efficiently than the rest of the
world, and those efficiencies mean real reductions in climate emis-
sions.

Various technologies are helping us produce a safer product that
has a small footprint on the environment. One of the technologies
that we use at our ranch is genetic testing to identify the best bulls
to breed. With a small DNA sample, we can select for those with
the best feed efficiency, carcass quality and growth, as well as
other important traits. The efficiency traits directly affects sustain-
ability. An animal who will reach harvest faster and still produce
a high-quality product will impact the environment for a shorter
period of time.

Antibiotics are another technology we utilize to maintain cattle
health and which, in turn, allows our cattle to utilize food and
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water more efficiently. Hey, it is pretty simple. A sick animal takes
longer to gain weight and reproduce, and that results in a larger
environmental footprint.

These technologies, or some like them, allow cattle ranchers to
produce the same amount of beef today that we were producing in
the 1970’s with 33 percent fewer animals.

Along with lowering emissions, ranchers have many ways we im-
prove carbon sequestration. For example, the native grass in the
Kansas Flint Hills can grow up to 6 feet tall with root systems
more than 20 feet deep. Those deep roots are excellent at seques-
tering carbon in the soil, effectively pulling it out of our atmos-
phere. It is vital that we maintain and improve the existing grass-
lands to keep out urban encroachment. Cattle are the best way to
utilize, maintain, and improve those grasslands, and ranchers like
me are the reason that they exist today.

We also grow crops on our ranch, to feed our livestock, and we
use cover crops and low-tillage methods to keep plant material
growing in the fields throughout the year. These practices are prov-
en to increase carbon sequestration.

We do it, though, because it’s the right thing to do and because
it improves our operation, not because we’re required by the gov-
ernment. In addition, Blythe Family Farms is a founding member
of the U.S. Roundtable for Sustainable Beef, and this organization
brought together all segments of the beef supply chain, along with
allied partners and many conservation organizations to dem-
onstrate and improve beef sustainability.

Hey, I am not here today to tell you that ranchers across Amer-
ica wake up and say, “How can I improve carbon sequestration?”
or “How can I impact sustainability?” Yes, those are buzzwords.
They do not mean very much in the country. As ranchers, we have
always been focused on conservation, animal welfare, being more
efficient, and ensuring that our children and grandchildren will be
able to continue that legacy. As my grandpa used to say, “Leave
the land better than you found it.” Farmers and ranchers are truly
the original environmentalists.

In closing, let us talk about climate change policies. We have a
simple request to you. Do not support legislation or policies that
unfairly target cattle producers. Cattle have a positive role to tell
in a healthy, sustainable food system. Cattle ranchers are proud of
our history as stewards of our nation’s natural resources. The in-
dustry takes very seriously its obligation to protect the environ-
ment while providing people with a safe and affordable food supply.
Thank you.

[The prepared statement of Ms. Lyons-Blythe can be found on
page 38 in the appendix.]

Chairman ROBERTS. We thank you, Debbie.

Our next witness is Dr. Frank Mitloehner. He is a Professor and
Air Quality Extension Specialist in the Department of Animal
Science at the University of California, Davis. He is a globally rec-
ognized expert on the subjects of climate change, the livestock in-
dustry’s role in addressing this challenge, and understanding and
mitigating air emissions from livestock operations.

Dr. Mitloehner was appointed to the President’s Council on
Science and Technology by President Obama. He is a past Chair-
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man of the United Nations Food and Agriculture Organization
partnership project to benchmark the environmental footprint of
livestock production, and has served on committees of the National
Academy of Science Institute of Medicine.

Dr. Mitloehner received a Master of Science degree in animal
science and agriculture engineering from the University of Leipzig,
in Germany, and a doctoral degree in animal science from Texas
Tech, home of the ever-fighting Red Raiders.

I look forward to your testimony, Doctor. Thank you very much
for coming.

STATEMENT OF FRANK MITLOEHNER, PROFESSOR, DEPART-
MENT OF ANIMAL SCIENCE, UNIVERSITY OF CALIFORNIA,
DAVIS, DAVIS, CALIFORNIA

Mr. MITLOEHNER. Thank you and good morning, Chairman Rob-
erts, Ranking Member Stabenow, and members of the Committee
for inviting me today to discuss the relationship between livestock
and climate change.

I am a professor of animal science and air quality specialist in
cooperative extension at the University of California, Davis, where
much of my work revolves around studying the emissions of live-
stock in order to determine their contribution to air pollution and
climate change. I also spend a good deal of time dispelling the no-
tion that globally, livestock is responsible for more greenhouses
gases leading to climate change than the entire transportation sec-
tor. This myth is one of the chief reasons we are advised to eat less
meat, to protect us from global warming.

According to the U.S. EPA, those sectors of our society con-
suming fossil fuels such as transportation, electricity, and industry
contribute to 80 percent of all greenhouses gases. In contrast, all
of animal agriculture combined contributes to 3.9 percent, yet live-
stock, and therefore our consumption of animal protein, often bears
the brunt of the blame for climate change.

So why the misconception? In 2006, the United Nations Food and
Agriculture Organization, FAO, published a global study titled
“Livestock’s Long Shadow.” It stated that 18 percent of the world’s
greenhouse gas emissions were the result of livestock and that
globally, livestock was emitting more greenhouse gases than all
modes of transportation combined. The claim, incorrect by a long
shot, was the result of a methodological error. Whereas FAO used
a comprehensive life-cycle assessment when depicting livestock
greenhouse gases, it employed a different and simplified method of
direct emissions only for transportation. I pointed out the flaw and
the FAO owned up to the mistake, but FAO’s claim that livestock
was responsible for the lion’s share of greenhouse gases was the
S}}ll()tbhlelard around the world. To this day, we struggle to un-ring
the bell.

It is staggering how many people think that merely us giving up
meat, even once a week, will make a significant impact on their in-
dividual carbon footprints. A study published in the Proceedings of
the National Academy of Science, PNAS, demonstrates that it can-
not.

The study titled “Nutritional and Greenhouse Gas Impacts of Re-
moving Animals from U.S. Agriculture” demonstrated that even if
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all Americans were to give up meat, such a scenario would reduce
greenhouse gases in the U.S. by only 2.6 percent. If every American
subscribes to Meatless Mondays, it would only reduce our carbon
footprint by 0.3 percent. This is due, at least in part, to the effi-
ciency of U.S. agriculture.

U.S. livestock has shown astonishing progress, economically and
ecologically, in past decades. According to the FAO, total direct
greenhouse gas emissions from U.S. livestock have declined by 11.3
percent since 1961, while livestock production has more than dou-
bled. This massive increase in efficiency and decrease in emissions
has been made possible by the technological, genetic, and manage-
ment changes in U.S. agriculture since World War II.

Consider that animal herds are at an historic low in the United
States without a corresponding decrease in output. In 1950, there
were 25 million dairy cows in the United States. Today there are
only 9 million dairy cows. They produce 60 percent more milk than
their ancestors did. The carbon footprint of a glass of milk is two-
thirds smaller today than it was 70 years ago. It is a similar story
for beef, swine, and poultry, making U.S. agriculture the envy of
the world. We have improved the outputs by holding inputs steady.

Yet we still meet with criticism. I often get asked if U.S. cattle
are causing an increase, a report—I repeat, an increase—in global
warming. The simple answer is no. Cattle temporarily convert pho-
tosynthetic carbon, contained is grasses they consume, into meth-
ane. After only one decade, methane is oxidized into atmospheric
CO2 which is then assimilated by plants that are eaten by animals.
It is a natural carbon cycle.

As a result, constant cattle herds do not increase atmospheric
methane and therefore do not increase global warming. In the U.S,,
livestock herds have not only been constant but they have been sig-
nificantly decreased over the last half century, meaning that the
related methane has actually decreased as well.

I further submit that livestock allows us to value-add plant agri-
culture, both in terms of nutritional and economic value. That is,
we can make use of marginal land, which is two-thirds of our agri-
cultural land in both the U.S. and worldwide, to raise ruminant
livestock that is able to feed on plants inedible by humans and
upcycle them into high-quality animal-based foods. Furthermore,
according to the PNAS article mentioned above, removing animals
from U.S. agriculture would result in a food supply incapable of
supporting U.S. populations.

Of course, we would likely produce more pounds of food and more
calories per person if we raised only plants, but food security is
more than calories. Micro- and macro-nutrients are essential and
highly abundant in animal-sourced foods.

In closing, the global population is trending toward nearly 10 bil-
lion by 2050, representing an enormous food security and natural
resource challenge. Meeting that challenge will require the world
to produce both plant- and animal-based foods and to produce them
more efficiently, while making the best use of agricultural land, in-
cluding those considered marginal. First, we need to examine the
facts and not engage in hyperbole.

Thank you very much for your attention.
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[The prepared statement of Mr. Mitloehner can be found on page
43 in the appendix.]

Chairman ROBERTS. We thank you, Doctor, for your testimony.
Senator Fischer has the privilege of introducing Matt Rezac.

Senator FisCHER. Thank you, Mr. Chairman. Today I want to
welcome Matt Rezac from Weston, Nebraska to the Committee. I
also would like to welcome his wife, Tina, and his sons, Jacob and
Chase. We are happy to have all of you here today.

Mr. Rezac is a fourth-generation farmer who manages Rezac
Farms, a 2,500-acre family farm consisting of corn and soybean
production in eastern Nebraska. Matt is a member of Frontier Co-
operative where he is involved with the Ultimate Acre Grower
Panel.

In 2017, Rezac Farms was awarded the Conservation Agronomy
Award for Outstanding Sustainability by Land O’Lakes SUSTAIN
Initiative. Nominees were judged for air quality and greenhouse
gas emissions, steps to maintain soil health, and improvement of
water quality, among other factors.

Properly managing our environment is important, and Nebras-
ka’s agriculture producers who feed and fuel our world know better
than anyone about conservation and stewardship. Matt’s hard work
day in and day out is a testament to that.

Thank you, Mr. Chairman, for holding today’s hearing. I look for-
ward to discussing the good work Matt and many of our hard-work-
ing producers across the country are doing to conserve our natural
resources.

Matt, thank you for your testimony and we are happy to have
you here today. Thank you, Mr. Chairman.

STATEMENT OF MATTHEW REZAC, REZAC FARMS, WESTON,
NEBRASKA

Mr. REzac. Thank you for the introduction, Senator Fischer.
Members of the Committee, thank you for having me.

Chairman Roberts, Ranking Member Stabenow and Distin-
guished Members of the Committee, I am Matt Rezac. I'm a 4th
generation farmer from Weston, Nebraska. My wife Tina and I
farm about 2500 acres in a corn and soybean rotation. Some of the
land in our operation has been in the family for close to 140 years.
My sons, Jacob and Chase, are also here today.

When we talk about stewardship of the land, and doing what is
right for the land, there is no one better than the American farmer.
Most of the farmers I know do it for the next generation. On my
farm we have always been conscious of what we are doing to the
land.

About 20 years ago, I knew I had to do something different. If
I was going to stay in business, I knew I had to find a way to be
profitable, and I knew I had to take full advantage of technology.
I wanted to break outside the box of how we had been farming. I
looked at everything we could do and I soon figured out the key
was going to be all about soil health.

First thing I noticed was that we had a serious soil compaction
problem on the farm, and that once we started really concentrating
on the soil, we saw that soil come back to life. Instead of just treat-
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ing the symptoms of poor soil health, we diagnosed the root cause
and the world opened up.

Since then, we have always focused on how we can do the right
things for our farm. As we think about stewardship and climate
today, I would like to share some key points with the Committee
on this important topic.

First, technology is critical, and the future of agricultural con-
servation is precision. Just as I use precision agricultural tools to
optimize my production and minimize inefficiency, precision con-
servation tools and planning help me reduce waste in my produc-
tion system. In this case, waste means lost top soil and misplaced
crop inputs.

On our farm we use variable rate technology and moisture
probes in the soil to manage water. We are extremely precise about
our nutrient management, making adjustments in season. We use
tissue sampling during the growing season to know exactly what
the plant needs. Most people do not understand this, but giving a
plant too much of a certain nutrient, such as nitrogen, is just as
bad as giving it too little, and it just adds to waste.

Precision conservation tools like Land O’Lakes SUSTAIN’s
Truterra Insights Engine highlight the financial opportunities for
different field management systems. The most effective conserva-
tion practices are those that have an economic benefit to the farm,
either by increasing yield and revenue, or by eliminating waste.
Often where a crop field is not profitable, there is a portion of that
field experiencing poor soil health due to topsoil erosion or nutrient
losses. By using precision conservation tools, we can see how an
unprofitable part of the field might be better in a conservation pro-
gram. By focusing on net profitability, these precision tools can
help farmers achieve their business goals while also improving
their stewardship of natural resources.

Second, crucially, no one farmer, entity, or sector has all the an-
swers and capabilities to accomplish alone what is needed. It takes
all of us working together—farmers, the government, and the pri-
vate sector—to deliver climate solutions.

My stewardship journey is a one of relationships and collabora-
tion. We could not have accomplished what we did on my farm
without my District Conservationist and my local NRCS office.
NRCS has worked with me to tailor conservation solutions to my
own farm. Unfortunately, my local NRCS office is overworked, and
truthfully, overwhelmed. The time it takes to really sit down with
a farmer and tailor conservation solutions is enormous.

To fill some of that void, I turned to my local co-op, Frontier Co-
operative. Frontier has been a leader in sustainability and they
joined the Land O’Lakes SUSTAIN program when it launched in
2016. Frontier embraced bringing agronomists out to the farm, edu-
cating farmers about being more efficient. The availability of robust
data, analytics, and insights allows me to work with my agricul-
tural retailer to employ practices in a far more targeted and
impactful way than ever before.

The bottom line is this: on-farm conservation is not just good for
the environment. It also supports a stronger rural economy through
increased resiliency and profitability for farmers like me. To maxi-
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mize both environmental benefits and economic benefits, it takes
everyone working together.

We might not always see it or talk about it as a climate issue.
I know the weather is changing, but I try to control what I can con-
trol. That is why you will hear us talk about things like maintain-
ing soil health, protecting water quality, and controlling erosion.
The practices that achieve those goals also help provide climate so-
lutions. For example, I know what we are doing with soil health
can help with weather variability and make my farm more resilient
at the same time.

In closing, I want to emphasize the importance of farm econom-
ics. It is critical that climate solutions make economic sense for
farmers. Providing market and policy incentives that complement
the goals I have discussed will be vitally important.

In today’s farm economy, we are not farming to rake in a profit.
We are not making money, and we are farming to lose as little as
possible. My top priority is to make sure my farm is healthy and
strong when Jacob and Chase are grown up. I know focusing on
stewardship makes economic sense.

Mr. Chairman and members of the Committee, thank you for the
opportunity to testify on this important issue. I look forward to an-
swering any questions.

[The prepared statement of Mr. Rezac can be found on page 50
in the appendix.]

Chairman ROBERTS. Well, thank you, Matt. I am going to sug-
gest, if you will, please, have your wife Tina and your two sons,
Jacob and Chase, stand up if you would.

[Applause.]

Chairman ROBERTS. I think that young man looks like a future
farmer for sure.

Our next witness will be introduced, at length——

Senator STABENOW. At length?

Chairman ROBERTS [continuing]. if she chooses to go down all of
the honors that this next witness certainly deserves. He is no
stranger to our Committee or, for that matter, any committee in
the Congress. He is a recognized leader and champion for agri-
culture. We are very privileged have back to the Committee a
former Secretary but now President—has a ring to it, doesn’t it?—
President of the U.S. Dairy Export Council in Arlington, the Honor-
able Thomas Vilsack, who will now be introduced by Senator Stabe-
now.

Senator STABENOW. Well, thank you, Mr. Chairman. I think you
have done a great job of it already, but we do want to welcome Sec-
retary Tom Vilsack back to the Committee. Obviously this is not
his first time at the witness table. Today he joins us as the Presi-
dent and CEO of the U.S. Dairy Export Council, where he is lead-
ing its mission to strengthen the dairy industry through increased
exports and innovation.

Secretary Vilsack joined the U.S. Dairy Export Council in Janu-
ary 2017, after serving 8 years as the Nation’s 30th Secretary of
Agriculture and the longest-serving member of President Obama’s
Cabinet. While at the Department, he worked to strengthen the
American agricultural economy, invest in the future of rural Amer-
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ica, and conserve our land and water. There has been no better
spokesperson for rural America than Secretary Vilsack.

Prior to his appointment, he served two terms as Governor of
Towa, in the Iowa State Senate, and as the mayor of Mt. Pleasant,
TIowa. So we are so pleased to have you back with us to talk about
the important work that you are in involved in. Welcome.

STATEMENT OF THE HONORABLE THOMAS J. VILSACK, PRESI-
DENT AND CHIEF EXECUTIVE OFFICER, U.S. DAIRY EXPORT
COUNCIL, ARLINGTON, VIRGINIA

Mr. ViLsACK. Thank you very much, Senator, and Mr. Chairman,
thank you very much for the opportunity to be here today, and I
am certainly honored to be with the other panelists.

I want to express appreciation for this hearing on behalf of the
39,000 family farmers who are in the dairy business. They operate
farms across the country and they help to employ nearly 3 million
people who are involved in the dairy industry across the country.

You have heard many sound climate environmental reasons for
conducting this hearing, but I would like to focus on a competitive-
ness concern, and I think that is a reason for having this hearing.
Domestic and international consumers and customers are increas-
ingly demanding that dairy products and all food products be
sustainably produced. It puts us at a competitive advantage if we
can make the case.

The dairy industry has a good story to tell but it is challenging
itself to tell an even better story in the future, but it needs willing
partners from the government and the private sector.

In 2009, the dairy industry made a commitment to reduce across
the supply chain 25 percent of their emissions by 2020, based on
intensity. The dairy farmers across the country employed a variety
of technologies and techniques. You have heard of some of them al-
ready this morning. Soil health improvements with no-till and
cover crops, better grassland management with rotational grazing,
improved feed efficiency, exercising the four R’s with reference to
nutrient management—the rate, amount, place, and time—adopt-
ing methods of capturing methane and converting it into fuel and
energy to provide power for their operations, and along with proc-
essors, support of the development of an innovation center for the
U.S. dairy industry and started a company called Newtrient that
is looking at creative ways of dealing with manure management.

The FAO recently reported that producers in North America,
dairy producers in North America, were the only dairy producers
across the country and the world that actually reduced their emis-
sions, with a five percent reduction overall. The industry has basi-
cally reduced their emissions by close to 20 percent, very well on
pace for their 25 percent goal by 2020.

We are simply not satisfied with simply reducing emissions. I
think the time has come for the dairy industry, specifically, and ag-
riculture, generally, to look at creative ways to get to a net zero
emission operation. That is a tall order, but I think there are a
number of steps that could motivate and accelerate that effort.

First, establishing a series of pilot farms that could aggregate all
of the existing technologies and techniques that are currently being
used. This would allow us to measure and verify the conservation
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and emission results. It would also allow us to identify the costs
associated with this type of farm and assist all of you in deter-
mining the financial incentives and policies that would accelerate
adoption.

It is no surprise to this Committee, nor to the members of this
panel, that dairy farms, along with other farms, have had some
challenging economic times. So it is important and necessary that
we look for financial incentives and financial inducements to get to
net zero. I think we can continue to expand significantly the devel-
opment of ecosystem markets that will help generate the revenue
necessary to adopt these technologies.

We need to promote new technologies in seed genetics. I had a
recent conversation with Dr. Chory out at the Salk Institute. She
is working on research that will eventually, in her view, lead to
corn and soybeans and the root systems for those two commodity
crops being able to significantly increase carbon sequestration.

Developing better sensors so we have a better understanding of
the amount of carbon that is being sequestered in our soil. Feed ad-
ditives that can reduce methane currently exist but are going
through a regulatory process that is very time-consuming. Im-
proved manure management. There are literally thousands of ways
in which we can use the fiber, the water, the chemicals, the mate-
rials from manure to create new opportunities and new business
opportunities in rural America.

This is going to require an increase in focus of research dollars
in the public sector, a modernization of our regulatory systems de-
signed to keep pace with this incredible pace of change, and finan-
cial incentives to encourage farmers to adopt these technologies
and techniques.

This is a climate imperative but it is also, I would suggest, a
marketed imperative. That is why this hearing is incredibly impor-
tant. I want to take this opportunity, as a citizen of this country,
just simply to thank this Committee for the fact that you are ap-
proaching this in a bipartisan way. I suspect that there are many
out in the countryside that appreciate this Committee’s approach
toward problem-solving, and it is a pleasure and honor to be here
this morning.

[The prepared statement of Mr. Vilsack can be found on page 54
in the appendix.]

Chairman ROBERTS. Tom, thank you so much for coming back
and thank you for all that you have done on behalf of agriculture.

Debbie, many of the initiatives you described in your testimony
are self-initiated and self-funded. You emphasized that. Can you
describe some of the tools that the beef industry has at their dis-
posal to expand their knowledge and efforts on issues like environ-
mental sustainability?

Ms. LYONS-BLYTHE. So, you know, there are many different tools
that we can utilize specifically for research and other information.
I will tell you that I rely very heavily upon Kansas State Univer-
sity and other university information as far as research, and I real-
ly feel that that is a tremendous outreach for education and oppor-
tunity.

In addition, cattle ranchers have funded the Beef Checkoff, and
through the Beef Checkoff we have done a lifecycle assessment.
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That study has really highlighted a lot of the practices that we
have been using through the last 30 years, and the improvements
that we have made already. It is a very comprehensive—and I
think Dr. Mitloehner can probably speak to that more than I can—
but a very comprehensive study that really, truly looks at the sus-
tainability of beef. We are very proud of the role that beef does play
in sustainability.

Chairman ROBERTS. I thank you for that. Matt, your testimony
provides a compelling story about the technology and voluntary
conservation practices that you and, of course, farmers across the
country install on your operation.

Your testimony also highlights that many producers like yourself
implement sustainable conservation practices on their farms, not
only through government assistance but willingly out of their own
pocket. Can you expand upon the conservation work and practices
that farmers like yourself voluntary incorporate which are not com-
pensated by the Federal Government, and how do these efforts gen-
erate both a return on investment and an environmental benefit?

Mr. REzZAC. I think that any time you look at improving your soil
health, whether it is out of your own pocket or doing it through a
government program like a CSP or an EQIP program, which you
guys have worked hard on, any time you can create soil health and
make it better people are going to see a return on that.

So I do not—you know, they are willing to take it out of their
own pocket in order to help on topsoil erosion and stuff like that.
To be quite honest with you, a lot of people, I think, have a hard
time even finding these programs. You know, they do not know
that they are really out there unless you really look for them and
dig into it. I think that is probably one of the biggest problems.
These people cannot—they just do not know those programs are
available to them. You know, without having a good NRCS person
that can really reach out to you and show you what is available,
they have a tough time with that.

Chairman ROBERTS. I really appreciate that. Thank you for
bringing it up. That gets back to what Senator Stabenow and I
have always talked about, and that is access and information. So
we will take a more direct look at that. Dr. Mitloehner, U.S. farm-
ers and ranchers are small businesses. They face tight margins and
very limited budgets. The operators of those farms must generate
a profit to stay in business. We all know the competitive nature of
food production. What suggestions or cautions would you provide to
the Committee on how best to balance the need to preserve the
health of our planet as well as grow food for a global population
in a manner that is environmentally sustainable and economically
competitive for U.S. farmers and ranchers in the world market? I
might add, in rereading this question it is a lot like discussing U.S.
history since 1865, but why don’t you give it a shot.

Mr. MITLOEHNER. Yes. Well, thank you for the question. Now I
live and work in California and our farmers are among the most
productive ones in the world. We also have a lot of pressures on
those farmers, for example, regulatory pressures. For example, our
livestock industry is supposed to reduce greenhouse gas emissions
by 40 percent within the next 11 years. That is 4-0. So that is a
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tall order. Some of our farmers say “We have enough. We are leav-
ing California. We go elsewhere.”

Recently—I tell you a story—recently a farmer from Hanford
came to me. He runs a 1,000-head dairy in Hanford. He said, “I
have enough. I am leaving California. I am going to Texas. I made
a trip the other day to West Texas and I met with the planning
commission, with the local planning commission, and they asked
me what I want to do, and I said, I want to start a dairy here.
They asked me how many cows” and he said, “I want to have 3,000
cows.” The Texan asked him, “Well, why do you want to limit your-
self to 3,000?” He looked at me and said, “Can you imagine that
happening in California?”

The reason why I am telling you this is because if increased pres-
sures make farmers move, then that leads to leakage. Leakage
means that they take emissions with them. We will not reduce
emissions through these kind of regulatory pressures but we in-
crease them. This is something that I really want to caution the
Committee about, because this is something that happens more
and more frequently.

Chairman ROBERTS. I truly appreciate that. I beg the indulgence
of my colleagues here. I am going to wrap this up pretty quick.

Tom, you discussed some of the voluntary initiatives that the
U.S. dairy industry has undertaken, like the Net Zero Project. As
part of the U.S. Dairy Export Council, what has been your experi-
ence with the international dairy sector’s efforts to improve produc-
tion efficiencies and utilize technology?

Mr. VILSACK. Let me give you one example. I mentioned the fact
that there is a feed additive that can reduce methane from the
front end of the cow by 30 percent. The Europeans and the New
Zealanders who we compete with on the global stage are in the
process of getting regulatory approval for the use of that feed addi-
tive, and they will likely get it within a year to a year and a half.
We will probably be two, three, 4 years down the road, based on
our regulatory system and structure, to get approval for the use of
that feed additive.

That puts us at a competitive disadvantage in terms of the global
market. As I said earlier, people are very interested in making sure
that their food is sustainably produced, and that is a market ad-
vantage. I will tell you, our international competitors are looking
at ways in which their systems can be streamlined to the point
that they get these new technologies in the marketplace more
quickly and, therefore, in a position to market more effectively in
the global market.

Chairman ROBERTS. Thank you for that. I had another question
but I think we will just put that aside for the time being.

Senator Stabenow.

Senator STABENOW. Thank you, Mr. Chairman. And thank you to
all of you. We know that our farmers and ranchers are on the front
lines and have more at stake for healthy soil and clean water than
anyone, and we all have a stake, a huge stake in this. Thank you
for what you do.

Let me start with Secretary Vilsack first, regarding carbon mar-
kets. Secretary Perdue has talked about his interest in carbon mar-
kets, and Secretary Vilsack, your USDA helped farmers increase
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their revenue through several pilot carbon market projects. I men-
tioned before grasslands management in North Dakota and rice
cultivation in Arkansas. It seems like there is so much more that
we could do in this area. I am sure that there is. So what can Con-
gress and USDA do to help farmers and ranchers create new rev-
enue streams through voluntary carbon markets?

Mr. ViLsack. Well, first of all, it is to make sure that you con-
tinue to fund and support the Conservation Innovation Grant pro-
gram, which provided assistance and help in setting up these mar-
kets, and second, working with the land-grant university system to
create better measuring, certification, and verification systems so
that—the reality is if you can quantify, measure, and verify a con-
servation result you can market it. The challenge is for us to have
accurate measurements.

That is why it is important, from my perspective, as we create
these pilot farms, that allow us to basically create the environment
in which, with land-grant university partnerships and outside re-
sources, we can measure and quantify and verify what specific con-
servation activities will do, and then basically use that as a basis
for creating a large-scale ecosystem market. You cannot ask farm-
ers to do this on their own. They simply do not have the resources.
They have the will but not the resources. So there needs to be a
partnership. The government needs to be part of it, and I think the
private foundation world needs to be part of it as well. So that
would be one thing, in support for the Conservation Innovation
Grant program and making sure that land-grant universities are
involved, intimately involved in the measurement and certification
of ecosystem markets.

Senator STABENOW. Thank you. To me, this is a very important
opportunity on a number of fronts—both in terms of revenue
stream for farmers and ranchers, but also on where we need to go
in terms of managing and sequestering carbon.

Mr. VILSACK. I would just add one additional point and that is
that there are—and I am not exaggerating here—there are literally
thousands of business opportunities in terms of agricultural waste
being converted into chemicals, materials, fabrics, fibers, fuel, and
energy. We ought to be committed, as a country, to creating this
bioeconomy, which would create a multitude of new revenue
streams for farms and ranches across the country. Again, there are
a variety of programs within USDA that could be supportive of
this. I think they all need to be brought to bear so we can showcase
and provide an example for folks to see that it is possible.

Senator STABENOW. I agree. Thank you.

Mr. Rezac, welcome to you and your family. You are clearly an
industry leader in this whole area, and I appreciate your emphasis
on precision agricultural tools and how they can minimize inputs,
save money, and ultimately help the environment.

Can you talk about some of the barriers to entry—you mentioned
NRCS—and what needs to happen there? I share your concern
about making sure NRCS field staff are available and so on. What
are some of the barriers to entry for producers who want to start
using precision agriculture tools? How do we take what you are
doing and increase adoption so that every one of your neighbors
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and those around the country are taking the impressive steps that
you have been taking?

Mr. REZAc. Well 1 think, first off, to really answer that correctly
is I do not want to put myself up here above everybody else, be-
cause there is a high percentage of farmers out there who are doing
great things like this. It is not just me sitting up here trying to do
it. There are a multitude of farmers that are doing phenomenal
things right now on their farms, and they are really looking at
things like soil health, taking advantage of precision tools.

As far as on the side of the NRCS and really trying to break bar-
riers there and trying to help them out, I think for them the main
thing to do—we need the government assistance programs. That is
huge for us. It helps people look at that in a way that, okay, well,
if I can bring in extra income to start using some of these conserva-
tion programs, I am all about it. There are a lot of people out there
that say, I cannot afford to take any more cost and put it into my
ground, because we are already to the point where we are just
bleeding. You know, people do not want to take any more money
out of their pocket, trying to do something that is going to be good
for their farm but they cannot afford to do that anymore.

So I think the biggest thing that they could as well is start work-
ing with your private sectors, your Land O’Lakes, your Frontier Co-
op. It is such an outreach that you can get to a multitude of farm-
ers so much faster than just you guys alone trying to push out
there and reach out.

We talked about programs earlier and trying to get people to see
that. That would be one way to help get them programs out there
faster.

Senator STABENOW. Thank you. I have a number of other ques-
tions. I will wait. I did want to ask one other thing of Secretary
Vilsack, and that is, exactly what do we need to do, from the Fed-
eral Government side and the private sector, to make your vision
a reality for the Net Zero project in the dairy industry?

Mr. VILSACK. I think encouraging the Department of Agriculture
to make this a focus, creating the opportunity to take the existing
programs that are already funded, for which there are resources,
and target those resources in creating a series of pilots that take
all of the technologies, all of the various things that farmers are
doing individually, and put them in a central location, measure and
verify and quantify the results, create an ecosystem market that
supports this, and then develop a series of revenue opportunities
from products that could be made. Again, when you separate the
water from the solids and manure you have a variety of new busi-
ness opportunities that could be created, using USDA programs to
support that new business and incorporating the land-grant univer-
sity system.

We have got a showcase. We have to show people what is pos-
sible. In doing so you will also be able to evaluate the costs. There
is just no question farmers cannot do this on their own. There
needs to be a significant partnership, not just with government but
with the private sector as well. I think if we establish ecosystem
markets, if we establish new business opportunities, then I think
you will see a tremendous adoption on the part of American farm-
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ers. They are interested in doing this. They want to do it. They just
have to have partnerships to be able to do it.

Senator STABENOW. Thank you. Thank you, Mr. Chairman.

Chairman ROBERTS. Senator Ernst.

Senator ERNST. Thank you, Mr. Chair, very much, and thanks to
our panelists for being here today as well. It has been very enlight-
ening, and Secretary Vilsack, it is always good to have an Iowan
testifying in front of us today as well.

While working on the 2018 Farm Bill I supported a number of
initiatives to increase support for conservation activities that ben-
efit soil health, including cover crops resource, conserving crop ro-
tation, and advanced grazing management. I worked on a number
of these with our Ranking Member.

These improvements to increase adoption of the most impactful
conservation activities for soil health as well as increasing access
to land and conservation support for young and beginning farmers
will play a critical role in supporting our farmers and ranchers, es-
pecially in Iowa, who continue to face devastating storms and, of
course, extreme weather events as they work to build soil health,
productivity, and resiliency in the face of all of those various chal-
lenges.

Mr. Mitloehner, I would like to start with you. You had stated
the primary greenhouse gas of concern for ag, and especially for
livestock is methane, and you did describe that a little bit. Can you
further describe the gas and then, again, how it interacts in the at-
mosphere compared to other various types of greenhouse gases?

Mr. MITLOEHNER. Yes. There are three main greenhouse gases—
CO2, carbon dioxide; nitrous oxide; and methane. The first two are
long-lived climate pollutants. For example, CO2 lives for 1,000
years. Once we emit CO2 with our vehicles, let’s say, it stays there
for 1,000 years.

Same for nitrous oxide, but methane is very different. Methane
has a lifespan of only 10 years. What that really means is that if,
let’s say, a dairy that has 1,000 cows had been in existence for, let’s
say, 50 years, then it added new methane for the first 10 years,
after which new methane that is generated is emitted at the same
amount as methane that is destroyed, because methane is different
from the other gases insofar that it is not just emitted but also de-
stroyed globally, at the same level. So there is a destruction process
called hydroxyl oxidation and that occurs constantly.

So any kind of discussions that I am part of is a discussion where
that fact is left out, and it should not be left out because it is crit-
ical.

Senator ERNST. Yes. I think some of us are pretty struck today
because we have heard that methane is horrible, we need to reduce
our livestock herds, and we should have Meatless Mondays. We
have heard that time and time again. It’s been done in various
Federal agencies in past administrations. You are saying, overall,
the risk with methane for climate change is very, very small.

Mr. MITLOEHNER. No, I am not saying that. Methane is an im-
portant climate pollutant. It is almost 30 times more potent than
CO2. What I am saying is that if we maintain constant herds, live-
stock herds and flocks, then we are not increasing methane, and
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therefore we are not increasing global warming as a result of that
methane.

Senator ERNST. Okay. There are ways to mitigate that as well.

Mr. MITLOEHNER. If we mitigate—and if we mitigate—then we
are counteracting global warming, because that is a very effective
tool, and we are using that.

Senator ERNST. Okay. That is really interesting. I think it is,
again, pretty enlightening to all of us.

Secretary Vilsack, one of the Green New Deal’s goals is to re-
move greenhouse gas emissions from the ag sector, specifically the
ag sector. This would impact everything from the fuels that power
farm equipment to dairy cows that are also a source of emissions.
How can the businesses and the producers that you represent coex-
ist in a world where the Green New Deal would be implemented
within 10 years?

Mr. VILSACK. Well, Senator, I think it is—I look at this from the
opportunity standpoint. We talked just about methane, for exam-
ple. I found out recently that you can—if you capture methane, po-
tentially you can use methane as a substitute for water in the de-
velopment of concrete. I mean, there is a whole new bio-based op-
portunity out there that would allow agriculture to be a leading in-
dicator on this issue of climate and create more jobs and particu-
larly jobs in rural areas.

So it seems to me that what we want to be able to do is not nec-
essarily focus on whether we should eliminate industries but
whether we can figure out ways in which those industries can cre-
ate new opportunities, and I think agriculture, in particular, has
a unique role to play. That is why I am urging the government, at
every level, to support the establishment of these pilot farms where
we can prove the case that you can get to net zero emissions, and
then prove the case of additional business opportunities and addi-
tional revenue streams that can be created that will make it easier
for farmers to do what they already want to do, and are, in some
cases, already doing at their own cost.

Senator ERNST. Mm-hmm.

Mr. VILSACK. This is a brave, new world out there, and this is
just an incredibly important hearing today because it raises the
awareness of people that there is an opportunity side to this discus-
sion. It is not a situation where it is all negative. There are a lot
of positive opportunities here.

Senator ERNST. Thank you for that. I think there is a lot of tre-
mendous opportunity as well. What I would hate to see is us going
down the road of heavy-handed government mandates and regula-
tion when we truly are at a point where so many of our farmers
and ranchers are doing this on their own. We do have businesses
that are looking at ways of converting other waste-type products
into productive materials.

I would say Iowa is a true leader in a number of those initiatives
and we have not done it because the Federal Government forced us
to do it. We are doing it because we want to be stewards of the en-
vironment.

So I do think it is a great opportunity but I would just caution
that I think we can do this well on our own without the Federal
Government mandating to our farmers and ranchers something
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that they well cannot afford, without significant help from the Fed-
eral Government.

Thank you very much, Mr. Chair.

Chairman ROBERTS. Senator Bennet.

Senator BENNET. Thank you. Just to jump off that comment, Mr.
Rezac, could you talk a little bit about the way the incentives and
disincentives work for things like no-till and cover crops? You
talked about not being able to put one more dollar in the ground.
What is it we could do, or the country could do, to incentivize these
kinds of sustainable efforts more broadly, in your view, when you
get to the point of view of the farmer or rancher on their piece of
land?

Mr. REzac. Well, I think, you know, the CSP program, Conserva-
tion Stewardship Program, I mean, that is a great spot to be at.
It is just getting it out there to let people see it and know how to
take advantage of that. That is our number one thing right now,
because, you know, no-till has a lot to do with that, split applica-
tion of nitrogen. There are a multitude of deals there. You might
have a spot on that farm that it’s extremely poor and you never
really raise anything on it, but yet what do we do as farmers? We
do what we do every year—we plant it. Even though it has never
done anything for us, we still plant it.

Well, why are we planting a piece and throwing so much money
into it when it is never bringing us any return? Why don’t we put
it into a conservation program and bring—maybe we break even.
Maybe we do not lose as much money that way.

Senator BENNET. Are there things that we could do to change the
conservation programs and make them more useful, more flexible,
or more helpful?

Mr. REZAC. I do not mind where they are at now. I think any
time that you can make it a little bit easier to use, more access,
not as much paperwork, to go through. The reason I say that is be-
cause you have got Land O’Lakes and Jason Weller, who built that
Truterra program. He has made that in a way that we can really
see that visually, what some of these programs can do for us on our
farm and profitability wise. That right there is the right direction,
in my opinion.

Senator BENNET. Mr. Secretary, it is nice to see you and it will
not surprise you, you know I have a question for you about the role
t}ﬁat‘?forests can play in all this. Do you want to say a word about
that?

Mr. ViLsAcCK. Well, clearly, to the extent that we have got better
forest health, we are going to have greater carbon sequestration,
we are going to have fewer fires, which emits the carbon back into
the atmosphere. Again, Senator, I am going to take this in the
same direction I took the earlier questions. Let us look at the op-
portunity side. We have got a lot of diseased wood out there that
could potentially be hazardous fuel for fires. What could we do with
it that would retain that carbon?

Well, we could create a construction opportunity for high-rise
buildings out of that diseased wood. There are a number of multi-
story buildings that are now being constructed with wood as being
the sort of the structural foundation. That creates a new business
opportunity. It creates a new opportunity for mills. It creates new



21

rural development. Focusing and providing resources from the Fed-
eral Government to help create those kinds of businesses could go
a long way to improving forest health, maintaining the carbon se-
questration capacity of the forest, and create better-paying jobs,
particularly in rural areas, which even with this economy today are
still needed.

Senator BENNET. The Secretary makes an excellent point. I
would just say to the Chairman in addition to that, the ability to
move with speed, you know, when you have something like the
issues that we have had in the West, in Colorado, with bark beetle,
the longer these trees stay up there the less valuable they are. If
you cannot harvest them now because of rules and regulations, the
value of them dissipates. So that is another issue that we can fund.

Thank you to the panel. I want to thank the Chair for holding
this hearing. I think it is incredibly important, this pathway to cre-
ating value in rural America through the climate change issues
that we face. I think it is enormously important, so thank you

Chairman ROBERTS. Thank you, Senator Bennet.

Senator Fischer.

Senator FISCHER. Thank you, Mr. Chairman.

Matt, you mention several production practices that you have
begun to implement in your operation, and I know farmers and
ranchers all across our state, all across this country do that as
well.

I am a cattle rancher as well, Debbie, and we began, in the mid
1980’s, to use holistic resource management on our ranch, because,
first of all, the improvement to the ground, the improvement to the
livestock, the improvement for family life. Most people think of that
as a planned grazing system when, in reality, it is a goal-setting
system. You alluded to that when you said you are looking at prac-
tices. So you are going to have a farm that your kids are going to
be able to use.

We look at goals we want to see on our land in the next 50 to
100 years, what we want that land to look like, and I would pro-
pose that that is not unusual for people in agriculture at all.

You talk about a number of those inputs where you can conserve
natural resources and you can produce crops more efficiently. Can
you explain, in a little bit of detail, to the benefit of this Com-
mittee, on what a variable rate fertilization system is? How you
use soil moisture probes to conserve irrigation water, and why tis-
sue sampling helps you maximize both of those efforts?

You know, here we all talk about no-till, and we act like that is
the only thing out there. As the Secretary said, there are a lot of
opportunities out there for people in agriculture. Can you tell us
about them?

Mr. REzac. When you talk about no-till, for me that is like old
history. That is 40 years ago, if you ask me. When you get into
some of the stuff you are talking about there with the moisture
probes, what we do is we use the moisture probes to actually mon-
itor the amount of water that is in our soils and how fast our crop
is actually taking up that water. So when it is at a high usage rate,
we can go ahead and kick the irrigation on and we can see, first-
hand, exactly how much water we need to raise that crop. If it is
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not using it, we do not have to be running the irrigation. That is
one of the ways.

Variable rate technology, on the fertilizer side of things, if we
have got an area in that field that does not need as much fertilizer,
why should we be putting the same amount there as we would in
another spot that might need more? So that is how all that works
as far as the variable rate technology side of things.

Getting on the soil sample side and tissue samples, what we like
to do is tissue samples in season. We will actually sample every
Monday throughout the growing season, we do tissue samples. We
get them back and then we can monitor exactly where that plant
is, what it needs for nutrients, what it is lacking, or what it might
have too much of, and then we can adjust, on the fly, in-season, as
we go to raise our crop that way.

Senator FISCHER. I know, Mr. Secretary, you talked about the es-
tablishment of pilot farms. I worry about that, because I think we
live in the real world, and we have to make sure that the practices
that we do, as ag producers, that they work in the real world and
we have to look at the cost of those too.

So I guess my comment to you on that would be I would hope
we could look at those opportunities, but instead of having govern-
ment set up pilot farms, work instead with producers on their land
and meet their economic challenges that they have as well.

Mr. VILSACK. I am not suggesting that the government own these
farms or that they control them. What I am suggesting is that you
take a partnership with a landowner, a farmer, and basically say
what would it take for you to incorporate all of the technologies
that are out there, and allow us to see what that result, the cumu-
lative result would be from such a pilot? So that would be basically
providing the farmer the resources to be able to utilize all of these
technologies, and then take that information and say these tech-
nologies, working together, do the following. Let’s figure out a way
in which we can have policies and incentives that encourage farm-
ers to do more of this. We have to showcase this, right?

Senator FISCHER. Right.

Mr. ViLsAck. We have to elevate it and showcase it. That is what
I am talking about.

Senator FISCHER. Right. That is—I would love to work with you
on that. Debbie, my apologies for not wearing my pin today. I am
glad you did.

When we look at EPA and some of the regulations there, I have
concerns, as a rancher. The House Appropriations Committee, they
released their EPA Appropriations Bill and it is aiming to subject
livestock producers throughout the country to greenhouse gas re-
porting requirements. They did so by omitting a provision that has
long been included in the bill text. It is obvious, based on the re-
search, that livestock simply are not the significant contributor to
climate change. I thank you for your testimony on that.

You know, last year I championed a bipartisan bill. We had 24
Republicans, we had 15 Democrats, where we changed a law that
would have required farmers and ranchers to report emissions
under CERCLA. I hate to see us turn back there after we had such
a bipartisan effort.
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Can you tell us, are cattle producers prepared to report green-
house gases to the Federal Government, and will this in any way
contribute to solving climate change?

Ms. LyoNs-BLYTHE. I think that is exactly the point that I would
like to make is, is that really, truly going to help to have farmers
and ranchers filling out more paperwork about the emissions rath-
er than actually doing the work?

We are out there doing the work already and helping us fill out
more paperwork is not going to assist at all.

Senator FISCHER. Okay. Thank you, Debbie, and Matt, Mr. Sec-
retary, thank you for the information, and you, Doctor, as well. Ex-
cellent testimony, Doctor.

Thank you, Mr. Chairman.

Chairman ROBERTS. Thank you, Senator.

Senator Smith.

Senator SMITH. Thank you, Chair Roberts and Ranking Member
Stabenow. This is a very interesting conversation, as others have
said, and, you know, I have learned, in Minnesota, that when you
talk about the impacts of climate change it is true that you can ad-
dress climate change and that can be good for our planet, it can
be good for our health, and it can also be good for our economy.
What I hear, really, all of you in different ways saying is that we
can—if we do this well that we can accomplish that. So I want to
sort of stay on that opportunity message that Secretary Vilsack is
suggesting here.

So, you know, in the 2018 Farm Bill, it included several provi-
sions that helped farmers improve soil health and carbon seques-
tration on working lands. It sounds like Mr. Rezac, that is a lot of
what you have been talking about. I actually worked with Senator
Ernst to make sure that the farm bill included increased incentive
payments within the Conservation Stewardship Program that will
help to achieve these goals.

In Minnesota, CSP is incredibly popular and important. We have
nearly 7,000 CSP contracts that have been awarded to Minnesota
farmers and ranchers, so it is really important.

So let me just ask, Mr. Rezac, if you could just—from your testi-
mony you have talked a lot about this and how these conservation
programs on working lands really help you, kind of help to align
the incentives that make sense for you and your farm. Could you
just talk a little bit more about that, and what we need to do on
the Federal Government side to make sure that those efforts kind
of align with what you are trying to accomplish on your farm?

Mr. REZAc. I think one of the main things—there are so many
different ways we could go with this, because there are just so
many different opportunities and stuff you can take advantage of
there. One of the main things I think people need to realize when
they hear “Conservation Stewardship Program” is—and you hear
about, conservation, in general, people always have green on their
mind right away, right? It is planting cover crops, it is doing all
that stuff. I am not going to ever say that cover crops are not a
good thing. Just sometimes it is not a reality for us.

Last fall, for instance, by the time we got done harvesting, it was
so wet we had to wait for farms to actually freeze so we could get
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in there to get that crop out. How are we going to plant cover crops
in frozen ground? That does not work.

So it is not for everybody. I am not saying there is not certain
areas, and if you manage properly that you cannot take advantage
of them, but it is not always about cover crops. You can get into
other things, as far as buffer strips around creek lines. Like I said,
I kind of talked about it earlier, if you have a poorer spot in that
farm or that field, maybe you could go to like a butterfly habitat
or something like that. I know that sounds really out there for a
iarmer, but it pays really well. So it is something to look into, you

now.

Senator SMITH. Yes. Well, you know, as you are saying, every
farmer knows that you farm in reality, not in the abstract, and so
that is why I think it is so important to listen to ranchers and pro-
ducers and growers about what is going to work, as we try to get
these incentives aligned the way we need to get them aligned.

Mr. REZAC. Yep.

Senator SMITH. I remember the time that I heard a farmer say
to me, for the first time, “I am really in the business of growing
soil.” I was like, “What the heck are you talking about?” I under-
stand it so much better now.

Secretary Vilsack, you and I had a chance to talk a week or so—
several weeks ago, I guess it was now, about the incredible chal-
lenges that we are seeing in dairy around the country, and cer-
tainly in Minnesota. You know, and when I look into the eyes of
Minnesota dairy—a Minnesota dairy farmer who tells me for the
first time in 114 years they are not milking a cow on the dairy be-
cause of the weather challenge and the price challenges and so
forth. Yet you have such an optimistic message about how, if we
think about all of the opportunities for creating new revenue
streams, what a difference it can make.

Could you just talk a little bit about—because I know you under-
stand this so well—the kind of how we think about this oppor-
tunity in a time of such intense challenge, in dairy, especially?

Mr. ViLsack. Well, 30 percent of all the agricultural production
in this country gets exported, and I think we have to understand
that customers around the world are going to be demanding more
sustainable practices, and they are going to want to know more
about how the food that they are purchasing was produced. So
there is a business case to be made to assist farmers in making
sure that they are the most sustainably—the most sustainable
stewards they can possibly be.

You know, I think it is government’s responsibility not only to
provide the resources but also to create ways in which those re-
sources can be leveraged. The CSP program and so forth is all
great but are there ways in which we can take the results from
that investment and then market that result to a corporation or an
entity that is interested in that result, to satisfy some regulation
that they have or just because they want to be able to show that
they are socially conscious?

That is why I think it is important for us to accurately measure
and quantify and verify what is being done on these farms, and
then basically say to the financial markets, this is a result that can
be marketed, that can be sold, that can be invested in. That brings
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resources to that farm that is not relying on the farmer. It
leverages those resources.

Then if you can take the waste product from that production
process and you can figure out all of the different opportunities
that could be created, all the business opportunities, the processing
opportunities that could be created very close to where that bio-
mass is being created, and you have a regulatory system that ac-
knowledges and rewards that—I mean, we have got a lifecycle
analysis now at EPA on biomass that does not necessarily encour-
age the development—and you continue to provide resources like
the REAP program and all the other programs we have talked
about today, I think you essentially create a multitude of opportu-
nities and a multitude of revenue streams for that farmer, so that
you commoditize, if you will, all of these opportunities.

That is why I just think, for the dairy industry, in particular,
they are primed and ready to do this. They just need partners.

Senator SMITH. Thank you, Mr. Chair. I am proud of the work
that General Mills in Minnesota is doing, and Land O’Lakes, and
Cargill and others, in this—it is a demonstration that it is govern-
ment, private sector, and farmers and ranchers making it happen.

Chairman ROBERTS. We thank you, Senator.

Senator Boozman.

Senator BoozZMAN. Thank you, Senator Roberts and Senator Sta-
benow for bringing you all to testify. We have such a distinguished
panel that represents a variety of sectors within the agriculture in-
dustry and is working hard to improve it.

Matt, you mentioned, in your testimony, that “we fall into the
trap of that is how we have always done it.” It is interesting be-
cause that is certainly true in the Senate, as we deal with our
problems. In doing so, you have implemented so many different
practices that you outlined, and I am so excited about the tech-
nology. I used to have a bunch of cows, and the way that things
have come so far, in a relatively short period of time, really is excit-
ing.

You have done a good job of embracing the technology and
things. Tell me about your neighbors. Are they doing the same
thing?

Mr. REzAac. We definitely have quite a few of them. Like I said
earlier, there is a high percentage of farmers out there that are
doing things correctly and taking advantage of technology. With
that being said, what is the average age of farmers nowadays?

Senator BoozMAN. It is 59, 60.

Mr. REzAC. When it comes to technology, I mean, nothing against
that but that is tougher for them to take on. You know, when our
younger generation, we are all taking advantage of it and moving
forwards. I mean, we love it. It is the best thing that is out there
right now and just keep it coming, you know. When it does not
work it is the worst thing in the world, right, but when it is work-
ing there is nothing better.

Senator BoozMAN. Right.

Mr. REzAC. It is hard for some of them that have done it the cor-
rect—or the way that they have always done it their entire life. It
is hard for them to make that change.
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Senator Bo0ZMAN. All of you mentioned, which I think is so im-
portant, the idea of incentives versus unfunded mandates, and cer-
tainly the unfunded mandate approach would not be good for farm-
ers to take it up at all.

Are there any particular things that you have found on the farm
that were more beneficial than others? What have been a couple
of things that have really made a difference?

Mr. REzZAC. 1 would say a couple—you know, some of the most
eye-opening things on the technology side would have probably
been when we went to variable rate technology, you know, and
even on the seeding side of things just being able to have indi-
vidual row shutoffs, stuff like that, which was quite a few years
ago, but we have seen a huge difference in that very first year and
a huge payback. It costs to get started in it, quite a bit, but we did
see a huge payback immediately.

Senator BOOZMAN. Secretary Vilsack, we appreciate you being
here and appreciate again all of your efforts in the past. In Arkan-
sas, we have less than 100 dairy farms left in the state, and in my
particular county, not too many years ago, we probably had over
200 just in the one county. It really is remarkable.

You mentioned, trying to get new products on the market. You
have been around a long time in a variety of different ways of serv-
ing, including serving as the Secretary. What can we do as a Com-
mittee? How can we help you? How can we help the farm commu-
nity move things forward so that we can be competitive with our
European friends and the rest of the world?

Mr. VILSACK. Senator, I will try to answer that very quickly.
Number one, I think you need to continue to be champions of re-
search. Certainly this Committee has been, but we need to invest
more in food and agricultural research than we have, number one.
Number two, I think there is an opportunity to review the regu-
latory systems and the amount of time it takes for regulatory sys-
tems to approve new technologies.

I mean, you have got seed genetics, you have got the feed atti-
tudes, you have got improved manure management techniques that
all may require regulatory approval in order to be able to get into
the field and get into and be providing positive benefits. It takes
a long time—too long, too long—in this day and age of massive
change and rapid change. We need to streamline the process with-
out sacrificing the quality of their review. I think it can be done.

When I was Secretary, we looked at biotechnology. It took 90
months, when I became Secretary, it took 90 months to get ap-
proval of a biotech trait, and we had a goal to try to get it down
to 12 months. I think when I left it was 18 months. That was just
simply taking a look at the decision tree and saying why are all
these people having to be involved in this process?

So those would be several suggestions I would make, and then,
finally, making sure that you continue to fund these programs that
are working—CSP, REAP, EQIP—and not use them when you are
facing some financial difficulties to balance the books.

Senator BOOZMAN. Very quickly, because we are out of time, you
mentioned, you know, the importance of finding new markets.
Forty percent of the ag product in Arkansas is exported. We simply
have to do this in an effort to compete.



27

Mr. ViLSACK. There is no question about that, and our competi-
tors are——

Senator BOOZMAN. Again, solve our problems with excess capac-
ity by buying into the idea that we have one customer here and
dozens overseas.

Mr. ViLsAcK. We represent five percent of the world’s consuming
population, the 95 percent that lives outside of the U.S.

Senator BoozZMAN. Right. Thank you very much. Thank you, Mr.
Chairman.

Chairman ROBERTS. We thank you, Senator Boozman.

Senator Klobuchar, it is good to see you.

Senator KLOBUCHAR. Thank you, Mr. Chairman. Thank you for
holding this important hearing and thank you to our witnesses.

We have seen several recent administrative actions related to the
renewable fuel standard that have greatly concerned both farmers
and the renewable fuel industry. Actions like the EPA’s continued
use of small refinery hardship waivers that are concerning, not just
because thy are hurting our farmers but also because every gallon
of biofuels we use displaces a gallon of oil that reduces emissions,
as we talk about climate change. In fact, a recent USDA study
showed that first-generation biofuels reduce greenhouse gas emis-
sions by between 39 and 43 percent.

Secretary Vilsack, do you agree that the misuse of small refinery
waivers can be considered what we will call demand destruction?

Mr. ViLsACK. I think, Senator, there are two things that need to
happen, from my perspective, on the biofuels side. One is year-
round E15, which would certainly be helpful. You cannot undercut
that decision to go to year-round E15 with waivers that basically
reduce the amount of biofuel that is being produced. These waivers,
I understand the importance of them for small refineries, but peri-
odically they have been given to refineries that are owned by
Exxon and Chevron, fairly large companies, which clearly are not
financially struggling.

So, you know, I think it would be certainly helpful if we saw
fewer of those waivers and more year-round E15.

Senator KLOBUCHAR. Okay. Thank you.

Mr. Rezac, can you tell us how important data measurement and
verification is to demonstrating the good work that ag is doing on
the ground? How do you think USDA could do a better job of col-
lecting that conservation data?

Mr. REZAC. I am not too sure how to get into that answer ex-
actly, but in order to collect all that data and moving forward, I
think something like the—are you looking at something along the
lines of like the Truterra program, or

Senator KLOBUCHAR. Well, Senator Thune and I had this Agri-
culture Data Act, because we wanted to—because USDA currently
manages and stores producer conservation data, but the study—
what we are trying to do is get it out there so people like you can
have it, so you learn best practices and things like that.

Mr. REzAC. Gotcha.

Senator KLOBUCHAR. Mm-hmm.

Mr. REZAC. So I think right away we are going right back to the
Truterra program and how he had come out with that program and
showed us what is available out there.
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Senator KLOBUCHAR. Mm-hmm.

Mr. REzac. You know, I think that is one of the main ways to
get it to us.

Senator KLOBUCHAR. Okay. REAP, the Rural Energy for America
Program, specifically supports nearly every form of renewable en-
ergy as well as energy efficiency on farms and ranches. Secretary
Vilsack, what can we do to make sure that the REAP program
reaches more farmers and ag producers so they can benefit from
energy efficiency, renewable energy investment?

Mr. VILSACK. I think maintain funding and not reduce it, and
making sure that, in the context of what I have discussed here
today about a pilot, to the extent that you could use the pilot to
upgrade an understanding of how REAP could be used for methane
capture and reuse would be incredibly important.

I think you also have to combine the REAP efforts with looking
at EPA and the lifecycle analysis that they are currently doing on
biomass to make sure that there are other opportunities that could
be created if that regulatory barrier were removed. So it is a com-
bination of things.

Senator KLOBUCHAR. Thank you. Ms. Lyons-Blythe, you have
been using innovative approaches to improve soil health and graz-
ing practices. What can we learn from innovative ranchers who
want to both increase productivity while taking care of their land
and livestock? What do you think are some of the most effective
ways to increase profit while preserving land and livestock?

Ms. LYONS-BLYTHE. Yes. So I think one of the things that we
have been talking about with being farm ground, there is really,
truly a huge amount of grasslands west of me, Kansas and west,
except for that very important area in California. Truly, it is all
about maintaining grassland, keeping the land in that pristine
prairie and making sure that we can continue to farm and ranch—
specifically ranch—on those areas.

You know, one of the things that farmers and ranchers are doing,
and that I would encourage—each of you have asked about what
this Committee can do and what government can do to help us—
I think one of the things is to partner with private industries at
least in paying attention to the research that is already out there.
For example, the U.S. Roundtable for Sustainable Beef and the
lifecycle assessment that has been done by the beef industry, we
have got a lot of really good data showing that we are doing a great
job and that beef cattle are really doing well.

Senator KLOBUCHAR. Okay. One last question, Secretary Vilsack,
on dairy. I know you work with dairy. Is there more we can imme-
diately do—this is off of the climate change issue—to assist our
dairy farmers as we are seeing more and more small dairies close
down?

Mr. ViLsack. Well, I think there is a short-term and long-term
answer to that question and I will give you the short-term answer.
I think to the extent that there is going to be another round of tar-
iff assistance because of the tariffs that there be additional re-
sources for export assistance so that we can continue to expand sig-
nificantly where we market U.S. dairy products, from an export
perspective.
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We have seen exports rise but we obviously need to do a bit more
of that. That is one thing that could be done. I am sure National
Milk has got a whole series of ideas that they would be happy to
share with you.

Senator KLOBUCHAR. All right. Thank you.

Chairman ROBERTS. Senator Brown—Braun. Pardon me.

Senator BRAUN. Thank you, Mr. Chair and Ranking Member Sta-
benow, and thank you for—when I came to you with this very sub-
ject to do it in a subcommittee that I chair that he offered to do
it on a larger forum.

It has been a great conversation. I have been involved in farm-
ing, tree farming and row crops for many, many years. I was a tur-
key farmer for 32 years. I am looking at the value equation in
farming currently, and I remember, 30 years ago, you had hun-
dreds of local suppliers. They are almost all now gone, concentrated
increasingly into fewer and fewer folks that sell the inputs.

Where is the responsibility—and I address this to Mr. Vilsack
first—among the corporations that increasingly become more con-
centrated in this whole discussion? You know, we talk about farm-
ers who, to me, look hamstrung with the economics and the perils
of existing at the lower end of the food chain, all the things that
need to be done to address climate and, more importantly, profit-
ability at the production level. What is your opinion on how we
challenge increasingly fewer and fewer that seem to be doing okay
and prospering in a generally gloom farm economy, when you look
at farmers in general?

Mr. VILSACK. A couple of things, I think, Senator. The reason
why we are in this situation is because we have moved away from
publicly financed research, and now the research is being privately
financed, which means that people expect a profit in exchange for
the investment that they make in research. So one suggestion
would be to significantly focus on increasing public research oppor-
tunities that creates information that is available to new entrepre-
neurial enterprises.

Second, I think you also want to take a look at the patent laws.
I mean, the reality is the pace of change is so accelerated today,
the question is whether or not the patent laws, in terms of the
length of time that you provide protection, are reasonable. I think
if you look at those two things you would spur a lot of innovation,
3 ﬁ)t of entrepreneurship, and a lot of competition for the farmer

ollar.

Senator BRAUN. Thank you, and I want to ask this question to
Matt. Your story, in terms of what you are coping with on the
farm, looking at precision fertilization, you know it needs to be
done but you have to spend a little money, you know, to actually
take advantage of it. Many farmers are older. They do not embrace
the technology.

What is your feeling, because your livelihood, I know, has been—
I remember, just recently, 10, 12, 15 years ago, an acre of soy-
beans, $70 to $100 on inputs, corn $140 to $170 per acre, now dou-
ble or triple. When Sonny Perdue was sitting there I said, “When
are we going to start to challenge the industry itself?” which I di-
rected that question to Mr. Vilsack a moment ago, to get more in-
volved, maybe providing relief to farmers, where, again, look at the
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value equation there, where they are selling inputs for two to three
times as much as they did 10 years ago, and you are paying that
much more.

I liked when you said no-till, grass waterways, riparian water-
ways, CRP, WRP. I have done them all. Those are ways to be con-
servationists, but it still comes down to how do you make the in-
vestment that farmers have to make in a climate like this, where
you barely can pay the interest, in some cases?

Mr. REZAC. I think you just hit everything right on the head.

Senator BRAUN. Thank you.

Mr. REzAc. I mean, trying to make money right now, today, in
the farm economy is virtually impossible. I mean, we are doing ev-
erything we can to try to do it right, but it is so tight that trying
to ask somebody to put in any extra money to try to make some-
thing go in what I would say is the right direction is extremely
hard for anybody to grasp right now. I mean, that is—when you
are already, like I said, bleeding, how do you ask them to bring—
to take more money? You know, it is not going to happen. Number
one, they cannot.

There are a lot of bankers that are saying, “No, you cannot spend
any more money.” This is what is right for the country. This is
what is right for the ground, and moving forward, and for con-
servation and everything else, but it just does not matter. If you
do not have the money to spend you cannot keep moving forward.

So I think the programs and stuff like that is a huge incentive
moving forward. If we have programs out there that take advan-
tage of and use, and people can see that and say, “okay, if I do this,
this, and this, on a sustainable platform, I can bring in this much
money extra per year for my farm.” That is huge.

I mean—we talk about—I do not even know if I should get into
this, but we talked about carbon credits a little bit. I get excited
when I hear that. I have looked into it, I have read about it, and
I am like, that is a whole new avenue of income, like we have
talked about. To get to there you have to have a carbon score on
your farm. How do you get to a good carbon score? You create great
solutions and have good soil health. You use conservation practices.
That gets you to a higher number on your sustainability side which
will obviously create more carbon credits that you can hopefully
sell for income. It all kind of works together.

Senator BRAUN. Thank you for that honest depiction, and I chal-
lenge the industry, publicly, to maybe look at what they can do to
help out everything we have been talking about, you know, along
with doing some things through government. I think it is going to
be a joint challenge to get through this tough stretch. Thank you.

Chairman ROBERTS. Thank you, Senator Braun. Well, Coop, you
made it back.

Senator THUNE. I do not know if you were all waiting just to be
able to stay here a little longer and answer a few more questions,
but thank you, Mr. Chairman. I appreciate you all being here, and
I know there are a lot of issues when it comes to conservation, the
conservation title in the farm bill that many of us care deeply
about. We know more than anything else that farmers and ranch-
ers depend upon their land for their livelihood, and so being a good
environmental steward is vital to their success.
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So I would ask—I would like to maybe ask Mrs. Lyons-Blythe
and Mr. Rezac, in your testimonies you mentioned that your fami-
lies have implemented conservation practices on your operations.
Could you take just maybe a quick moment to explain the value
of these practices and how they have added to your operations?

Ms. LyoNs-BLYTHE. You know, I want to give an example of
what is happening right now in White City, Kansas. So we have
been getting a lot of rain, and my family, my father-in-law, would
have begun no-till and reduced tillage back in the 1960’s before it
was really the thing, and it was very unique back then. So we have
been doing this for a long time.

It has been an interesting opportunity to see the fields recently,
that the erosion that has been happening on those fields that are
getting tillage practices and are actually doing things in a more
conventional way. Our fields are maintaining water, increasing soil
health, keeping the topsoil where it needs to be. It is not in the
ditches. Specifically for our fields that farming is really absolutely
paying off. We have done that on our own, since the 1960’s.

Senator THUNE. Great. Mr. Rezac?

Mr. REzAC. I mean, I think, probably—I mean, I could talk about
increased yields, stuff like that, that has happened over the time—
since we have changed a lot of our practices and looking at more
at the soil health side of things. I will just go to something really
quick here. Just the other day, I mean, I am in the middle of plant-
ing season right now. It is raining back home, I believe. It is sup-
posed to be anyway.

I was just out in the field here the other day and I was digging,
looking for seed, and this is just going to be, just pure life right
here. I'm digging along and there are earthworms everywhere. You
know, and when I see that type of stuff it is like, okay, we are
doing the right thing here. I mean, look at the abundance of earth-
worms working in this ground. I mean, they are just—and that was
not there 20 years ago. I mean, you find them here—I can remem-
ber being a kid. I was going to go fishing with Grandpa. We would
go dig for earthworms. It was tough to find them. Now I can find
them anywhere I want on my farm.

Senator THUNE. Good. Dr. Mitloehner, in your testimony you
mentioned that there was a lot of misinformation out there regard-
ing livestock production’s contribution to carbon emissions. Could
you speak to livestock production’s small fraction of overall carbon
emissions?

Mr. MITLOEHNER. Yes. In the United States, according to the En-
vironmental Protection Agency, all livestock species combined pro-
duced about 3.9 percent of all greenhouse gases. So that is one of
the lowest numbers in the world today.

Senator THUNE. In terms of the—you mentioned also that green-
house gas emissions from U.S. livestock have declined by more
than 11 percent since the 1960’s, at the same time that livestock
production has more than doubled. What changes have occurred in
production, livestock production, to account for that increased effi-
ciency?

Mr. MITLOEHNER. Well, there are different changes. So first of all
we have drastically reduced herd sizes. So, for example, the dairy
industry went from 25 to 9 million cows. The beef industry, at its
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peak, was at 140 million. Today they are at 90 million. So we have
drastically reduced herd sizes but we have, at the same time, in-
creased productivity.

We have installed a veterinary system that prevents animals
from getting sick or treats them. We have improved reproductive
rate, we have improved the genetic material, and we have learned
to feed a well-balanced diet to our animals, and that combination
has allowed us to optimize performance of animals and lower envi-
ronmental impacts to rates that we have never seen before.

Senator THUNE. Okay. You can answer this and maybe Ms.
Lyons-Blythe as well. In the 2018 Farm Bill, we expanded haying
and grazing flexibility on CRP-enrolled acres, which should make
the program a more attractive option for landowners.

What are the benefits of having cattle graze that rangeland as
opposed to leaving it ungrazed?

Ms. LYONS-BLYTHE. So, you know, I think the very best way to
maintain grasslands is, of course, to have cattle grazing on it, and
in the Flint Hills of Kansas that encourages biodiversity, it cuts out
the opportunity for invasive species. So we are able to enhance the
grasslands simply by grazing it. That is absolutely positive.

In addition, it also enhances wildlife populations. What is good
for cows is good for wildlife.

Senator THUNE. Yes, and we like that in South Dakota, for
pheasants.

In your testimony you discussed the concept of upcycling.

Ms. LYONs-BLYTHE. Yes, sir.

Senator THUNE. I think we have all heard of recycling, but
upcycling is a relatively new idea. Could you just tell us a little bit
more about what the benefits are?

Ms. LYONS-BLYTHE. Very quickly, upcycling is absolutely a super-
power that cows have, because cows have a rumen. They have four
different compartment to their stomach that we do not have. They
can eat things that would normally go to the trash.

So the quickest example is that in the ethanol industry the corn,
it is called wet distiller’s grain, that would be left over from cre-
ating ethanol, used to go to a landfill. Researchers have found that
cows can eat that. So we now work with a nutritionist, because it
is important that we know exactly how much they eat, and make
sure that they have it in a balanced diet. We can feed that to cows.

They do the same things with potato peelings in Idaho and choc-
olate in Pennsylvania, and even leftover pizza crusts from the
Tony’s Pizza plant near Kansas.

Senator THUNE. There you go. Thank you. Thank you, Mr. Chair-
man.

Chairman ROBERTS. Well, thanks, Coop.

Senator Casey.

Senator CASEY. Mr. Chairman, thanks very much for recognizing
me and also for having this hearing. Both you and the Ranking
Member should be commended for this. I want to thank our wit-
nesses.

As you can notice here, we are all in and out, going to different
hearings or other meetings, so I am sorry I was back and forth. I
probably will not get to the whole panel but I want to thank you
for your testimony, for your presence here, and also for helping to
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teach us things that we need to know. In the back-and-forth of
tﬁday, even in my limited time here, I learned a lot, so I appreciate
that.

I want to direct my questions to Secretary Vilsack. I want to
start with a note about legislation that I worked on for years, that
we finally got passed in 2016, which is the Global Food Security
Act. I would not have been the lead Democrat on that were it not
for Dick Lugar. Dick Lugar, one day we were on the Foreign Rela-
tions Committee, brought me into it, so I want to commend him
and we are thinking of him today and his recent passing.

After Dick Lugar left I worked on the bill with Mike Johanns,
and then Mike Johanns left the Senate and Johnny Isakson and I
worked together and we finally got it passed.

What that act will do is codify the Feed the Future program, and
so it was good that we finally got that over the goal line just three
years ago.

I start with that because we know not simply the urgency of
dealing with food insecurity around the world but also the link, as
the Director of National Intelligence in 2015, reporting the link be-
tween food insecurity—or food security itself and national security,
food insecurity leading to greater instability that contributes to the
growth of extremism, violence, and crime, and frankly, worse.

So we have made good progress. I am holding in my hand—Mr.
Chairman, I do not mind if I would ask, at your consent, to place
in the record a document entitled “U.S. Policy Road Map: A Drive
to Transform Global Food and Nutrition Security,” by Kimberly
Flowers, January 19, CSIS Briefs. If I could have that made part
of the record.

Chairman ROBERTS. Without objection.

4 [The following document can be found on page 96 in the appen-
ix.]

Senator CASEY. I will just read one sentence from it. It is about
eight pages and 38 footnotes. I will not read all of them but it said,
at the bottom of the first page, from—and I am quoting directly—
“From 2010 to 2017, U.S. targeted strategies and investments in
inclusive agricultural growth and nutrition programming decreased
poverty’—and this is worldwide now—“decreased poverty by 23
percent and stunting by 32 percent in areas where Feed the Future
operated,” that great U.S. program, stunting meaning the problem
that children have when they do not have nutrition.

So that is a huge accomplishment by the American people, with
American tax dollars, with a government program. So, if anything,
we want to continue that, and I know there is bipartisan support
for that.

That is the long predicate to my question for Secretary Vilsack.
When you look at Feed the Future, Food for Peace, the newly cre-
ated U.S. Development Finance Corporation, and other efforts to
provide adequate tools to take action, other than that, and maybe
even in addition to that, do you think these initiatives provide sup-
port for resiliency and food security in the face of climate-related
disasters, which the U.N. is telling us right now are undermining
a lot of that progress?

Mr. VILSACK. Senator, I think anything that can provide assist-
ance and help to people that have been devastated by their commu-
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nities being flooded out or destroyed when coastal waters rise obvi-
ously are important. I think it is also important for the U.S. to pro-
vide leadership in this area, which is why I think this hearing is
so important. I think we have the opportunity to show the world
how you can get agriculture to become a net zero emitter, the proc-
esses, the opportunities that can be created.

We often have conversations about this as if it were a barrier or
a drag on agriculture, but I think it is an opportunity to open up
new revenue streams, new market opportunities for American agri-
culture, and allow American agriculture to inform and educate ag-
riculture around the world. That is what I hope we would be work-
ing toward, and it is not just government. It is obviously not just
the farmers. It is also, as has been mentioned, it is the industry,
the ag industry and the food industry.

Just so everybody understands the significance of this industry,
food and agriculture employs, directly or indirectly, 43 million peo-
ple. That is 28 percent of the American work force. It impacts 20
percent of the American economy. The reason we have security in
this country, in part, is because we are a food-secure nation. We
should never, ever, ever take that for granted. Many countries, as
you mentioned, that are not food secure are places where there are
high levels of unemployment, high levels of poverty, and high levels
of dissatisfaction.

So we are absolutely blessed with American agriculture and we
need to make sure that we find new ways to keep it profitable and
keep folks on the farm.

Senator CASEY. Well, thank you, Secretary Vilsack and I thank
the members of the panel. I appreciate the can-do spirit. It is very
much American to be able to talk about opportunities, not just
challenges. I will have some more questions for the record, Mr.
Chairman, but I want to thank you and the Ranking Member for
doing this.

Chairman ROBERTS. I appreciate that, Senator Casey.

Secretary Vilsack, and, for that matter, anybody on the panel,
there is a hill about 10 miles west of Dodge City, Kansas, and I
would invite you all to come out there. It has sort of a flat top to
it. Rumor has it that is where Marty Robbins used to sing before
he went down to El Paso and got shot in the back, which was truly
unfortunate. He should have stayed in Kansas.

At that site there is a plant that uses effluent from Dodge City,
Kansas, and National Beef, which goes into four lagoons. On the
fourth lagoon you have water that is available for irrigation. Then
the rest of that goes into these large balloon-like—I do not know
what to call them other than just they capture all the methane.
The methane then goes to another process that processes natural
gas, which certainly helps out with Dodge City and their energy
needs, and, for that matter, the whole surrounding area.

I did not even know that was in operation until I went back to
Dodge and they said, “You have got to come out and see this.” That
was an astounding kind of accomplishment. Tom, you spoke of that.
All of you have spoken to that. That is the kind of thing—and they
did it on their own.

So I was just amazed at how that touches almost every environ-
mental challenge that we could think of and ends up in a profit.
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So thank you all. This is going to conclude—I am sorry.

Senator STABENOW. Mr. Chair, I just wanted to add, if I might,
that rather than agriculture being on the defense, today it is about
being on the offense and leading. I mean, the reality is that agri-
culture can be leaders in solving this pollution crisis that is affect-
ing all of us by creating energy independence. This is about oppor-
tunity.

So I would just encourage all of you to be speaking from the
standpoint of leadership and opportunity, because agriculture can
make a huge difference right now in solving a multiple set of prob-
lems, and I appreciate your coming. Thank you.

Chairman ROBERTS. This is going to conclude our hearing today,
but I really want to thank each of our witnesses. You are carrying
the message, and the proper message, by taking time to share your
perspectives on climate change and ag sector’s responses to this
challenge. I really thank you for taking time out of your very valu-
able schedule.

To my fellow members, we ask that any additional questions you
may have for the record be submitted to the Committee Clerk five
business days from today, or by 5 p.m. next Wednesday, May 29th.

The Committee is adjourned.

[Whereupon, at 11:22 a.m., the Committee was adjourned.]
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Thank you, Chairman Roberts and Ranking Member Stabenow, for allowing me to testify today.
My name is Debbie Lyons-Blythe. I come to you as a landowner, cattle rancher and constituent to
speak to you about climate change and what we are doing on Blythe Family Farms to address the
issue. Blythe Family Farms, LLC is owned and operated by my husband Duane Blythe and me,
along with our five grown children, who are all shareholders. We manage more than 5,000 acres
of native grassland and crop ground in the Flint Hills of Kansas, where we run 300 cows and calves
and an additional 250 heifers. The land where we live and raise our cows and family is where my
husband’s great grandparents settled in 1890, making our children the fifth generation to live and
work on this land.

The beef cattle industry has a great story to tell in the climate conversation and the facts support
that. According to the U.S. Environmental Protection Agency, direct emissions from beef cattle
only represent 2% of all greenhouse gas emissions in the country. A recent study published by the
U.S. Department of Agriculture found that emissions from cattle “were not a significant
contributor to long-term global warming.”

Cattle producers graze cattle on approximately 660 million acres, nearly one-third of the United
States’ land mass. In addition to providing grass for our cattle, pasture and rangeland provides the
important climate service of sequestering carbon in the soil. Since our livelihood is made on the
land, through the utilization of our natural resources, being good stewards of the land not only
makes good environmental sense; it is fundamental for our industry to remain strong. Climate
change policies that unfairly target cattle producers fail to recognize the positive role of cattle and
beef in a healthy, sustainable food system and misguided policies can threaten the viability of our
industry.

Threats from urban encroachment, natural disasters and government overreach impact our industry
too and keep us from putting land stewardship into practice. Ranching has several positive effects
beyond just the health of the soil and flora. Several species of wildlife, from large ungulates to
small pollinators, benefit from the open spaces which working ranches provide. Preserving these
large, unbroken landscapes is critical to habitat conservation and the ultimate success of local
wildlife. When ranchers are regulated out of business, these vast lands are often divided and sold
in small-acre parcels, greatly impeding the migratory habits of these species. Put simply, wildlife
depends on the work that we do to maintain water sources, foster robust forage production, and
keep landscapes intact.

Taking care of the land is a top priority for our ranch, as well as most ranches in the United States.
The Kansas Flint Hills is a tallgrass prairie biosphere that used to stretch from Canada to Mexico,
providing grazing for millions of buffalo, elk, deer and other wildlife. Today, because of urban
encroachment, only four percent of the tallgrass prairie remains and that is due to the efforts of
cattle ranchers. The native grass in the Flint Hills can grow to six feet high, with root systems more
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than 20 feet deep. It has been proven that those deep roots are excellent at sequestering carbon in
the soil—effectively pulling it out of our atmosphere. At my ranch, we implement grazing
management strategies to improve grassland biodiversity, decrease weeds and invasive species,
optimize wildlife populations, and reduce erosion—all factors that support the native prairie
ecosystem. In addition, we have installed multiple solar pump powered wells to provide alternative
water for cattle, protecting the riparian areas and allowing for better grazing management.

Additionally, we grow crops to feed our livestock and my husband’s father was ahead of his time
in the 1960’s in using low-tillage or no-tillage methods. By keeping plant material growing in the
fields throughout the year, we reduce weeds, retain water, and enhance soil fertility and organic
matter. Since my son’s return to the farm, we have grown more crops for our cattle with the
implementation of cover crops and no-till farming to enhance our soil — these practices are proven
to increase carbon sequestration.

Beyond improving the land, our ranch is an example of how cattle ranchers use various
technologies to help the animals to increase efficiency, thereby mitigating environmental impact.
This increase in efficiency and quality of cattle has always been a part of the rancher’s toolkit.
Through genetic testing, we determine which of our bulls is superior in the traits that enhance meat
quality, feed efficiency, and growth—as well as mothering ability, docility, fertility and calving
ease. Efficiency traits directly affect beef sustainability; an animal who will reach harvest faster
and yet produce a high-quality meat product will impact the environment for a shorter period of
time. I remember the first predictors of a cow’s breeding potential in the 1980s were simple: we
took the weights of each animal and used them to predict their mature size and the mature size of
their calves. Today, we take a DNA sample either through blood or tissue and submit it to a lab to
predict their genetic capability to produce calves with superior efficiency. Of course, not all
ranchers have this technology available because of price and availability. But it is the responsibility
of seedstock ranchers like me to provide the superior genetics that have been proven through
technology. In other words, 1 raise registered Angus bulls that have been DNA tested and selected
for these superior traits and I sell them to the area ranchers to breed to their cows and improve the
entire calf crop for years to come. These technological enhancements are vital to increasing
efficiency and therefore environmental impact of the nation’s cowherd. This technology allows us
to produce the same amount of beef today that we were producing in the 1970’s with 33 percent
fewer animals.

Another way that our ranch, and many others in America, are directly impacting the environment
in a positive way is by “upcycling”. First of all, cattle are amazing in that they can eat grass, which
is inedible to humans, to create a high value, nutrient dense protein product. In addition to that
already amazing ability, cattle are able to “upcycle” -- use by-products of other industries that used
to end up in the trash and feed it to our cattle. At my farm, we upcycle a by-product of ethanol
production called distillers grain. Previously it was taken to a landfill or dump site and discarded.
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But beef nutrition researchers found that it could be fed in measured quantities to cattle, providing
a new source of protein and beef nutritionists began helping us formulate rations to actually use
this new resource instead of discarding it as waste. This provides protein to the cattle and keeps a
large amount of material from ending up in a landfill, preventing the generation of additional
greenhouse gases. Distillers grain is merely one example. There are many by-products that are fed
to cattle to enhance their diet in a safe and efficient manner, including potato peelings in Idaho,
bakery trimmings near a pizza factory, and even by-products of chocolate near Hershey,
Pennsylvania. Do you remember the news story about the truck load of discarded Skittles candy
that was taken to a dairy farm to be used as feed? Some people questioned why we would feed
candy to cows, but a cow’s rumen is filled with specialized bacteria that needs a variety of sugar
to live and be able to digest the grass and plant material she eats. Skittles can be good for cows
and better still those discarded candy pieces didn’t end up in the trash!

Ranchers continually work to improve the health and well-being of their animals, using new
technologies and innovations. In terms of sustainability and climate, antibiotics are an important
technology that maintains healthy cattle which allows the animals to utilize feed and water
resources efficiently. A sick animal takes longer to gain weight and/or reproduce and that results
in larger environmental footprint. Judicious and responsible use of antibiotics ensures that we will
be able to protect animal health and raise animals in the most environmentally-friendly way we
can.

Blythe Family Farms is engaged in the climate conversation on a national level as well. We are a
founding member of the U.S. Roundtable for Sustainable Beef, a multistakeholder organization
that brings together the beef supply chain, partners from allied industries, and NGOs to
demonstrate and improve beef sustainability. I have served on the board of the organization and
am the co-chair of the organization’s outreach arm that aims to educate and engage the beef supply
chain about beef sustainability.

When the U.S. Roundtable for Sustainable Beef (USRSB) began conversations, it was a
tremendously different focus than conversations from years ago. Past conversations revolved
around top-down arbitrary expectations that were truly not helpful or nationally scalable due to
geographic differences across the country. USRSB changed this. It began from a discussion on
how we, as members of the beef value chain, can directly and measurably impact sustainability.
To do this, it brought together cattle ranchers and feedyards, who comprise the majority of the
membership in the USRSB, along with retailers like McDonald’s, Arby’s, Wendy’s, and others,
as well as beef packers and processors, and non-governmental organizations and universities.
Ranchers have been an integral part of the conversation from the beginning and have been
delivering the message to improve our individual ranches and the entire ranching community.
USRSB recently released its Framework for Beef Sustainability and is encouraging operations all
along the beef value chain to measure their individual impact of key areas in sustainability which
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we identified as: Water Resources, Land Resources, Air & Greenhouse Gas Emissions, Efficiency
& Yield, Animal Health & Wellbeing, and Employee Safety & Wellbeing.

The Roundtable is an example of ranchers leading the way in a conversation. Cattle ranchers took
the initiative to identify their unique footprint in beef sustainability, demonstrating their positive
contributions to landscapes, wildlife populations, rural communities, our nation’s economy, and a
global food supply. But we also reflected on opportunities where we can improve. It demonstrates
our commitment to doing right by the land, responsibly raising animals, caring for the people who
raise beef, and making money to support our families and the next generation of beef producers.

Thank you for the opportunity to provide testimony today. The U.S. cattle industry is proud of its
history as stewards of our nation’s natural resources. The industry takes very seriously its
obligation to protect the environment while providing the nation with a safe and affordable beef
supply. Cattle producers are America’s original conservationists, and we work hard every day to
ensure that we can pass our operations on to the next generation. Our family, and America’s cattle
producers, are committed to remaining environmentally, economically, and socially sustainable
for generations to come. )
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Animal Agriculture and Climate: Separating Fact from Fiction

Thank you, Chairman Roberts, Ranking Member Stabenow and Members of the Committee, for
inviting me today to discuss livestock and climate change.

As a professor of animal science and air quality specialist in cooperative extension in the
Department of Animal Science at the University of California, Davis, much of my work revolves
around studying the emissions of livestock in order to determine their contribution to air pollution
and climate change. My position at UC Davis puts me in the leading agricultural state in America,
where half of all U.S. produce and 20 percent of all dairy products are being produced. In addition,
California is fourth in terms of beef production in the United States.

I'speak throughout the world on animal agriculture, including debunking the myth that it poses the
greatest environmental threat to our planet. There’s a notion that globally, livestock produces more
greenhouse gases (GHGs) leading to climate change than the entire transportation sector. This
global comparison is then erroneously applied to the United States, and we are advised to eat less
animal-source food (e.g., meat) to protect us from global warming and other environmental harm.

It’s reminiscent of something Daniel Kahneman, a psychologist, behavioral economist and Nobel
prize winner, once said. “A reliable way to make people believe in falsehoods is frequent repetition,
because familiarity is not easily distinguished from truth.”

In other words, the more we hear it, the more we believe it. And we hear it a lot.

It hits us from many directions, including Hollywood. For example, the actor Leonardo DiCaprio
signed on last year as an investor and advocate of Beyond Meat, a plant-based protein company.

"Livestock production is a major contributor to carbon emissions,” he said. “Shifting from animal
meat to the plant-based meats developed by Beyond Meat is one of the most powerful measures
someone can take to reduce their impact on our climate.”

1t also comes from some of our most trusted news sources — The Washington Post, The New York
Times and the Guardian among them. They’ve printed articles and editorials espousing how
detrimental animal agriculture is to Earth’s well-being — even suggesting we should tax beef to
deter people from eating it.

GHGs: setting the record straight

A healthy portion of animal agriculture’s bad rap comes from the
falsehood that livestock is the major source of GHGs. By way of
background, GHGs — primarily carbon dioxide, methane and
nitrous oxide — act as a ceiling or barrier that prevents the sun’s
radiant beams from dissipating into the universe after they hit
Earth. The gasses trap the sun’s heat, causing Earth to heat up like
a giant greenhouse; hence, the name “greenhouse effect.”

GHGs are not altogether nefarious. In fact, they have been with
us since the beginning of time. As a matter of fact, Earth would .
be uninhabitable (i.e., too cold) without them. The problem today 48
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— and the reason why GHGs have become part of our vernacular — is that we have an
overabundance of GHGs, which is causing Earth to overheat.

In the United States,
we rely heavily on
the Environmental
Protection Agency
(EPA) to supply us
with GHG data.
Based on EPA’s
2016  report, the
following
sectors/activities
contribute to GHGs
accordingly:
transportation — 28 : e re. oo
percent, energy — 28 ouree IR E
percent, industry — 22 percent and agriculture ~ 9 percent. The agricultural figure includes animal
agriculture at 3.9 percent.

As an aside, it is worth noting if
we could ever tackle the
enormous problem of food waste
in our country, we would see
much lower GHG numbers for
agriculture and our overall food
supply chain. Forty percent of
food produced in the United
States goes to landfills, and that HANDLING AND
food waste is the largest STORAGE LOSSES
contributor  to  agriculture’s
catbon - and overall
environmental — footprint. This
unacceptable amount of wasted
food ranges from the most
perishable commodity, fruit and
vegetables (50-plus percent), all
the way to animal-sourced foods
such as meat and milk (20
percent). It is also worth noting
that the majority of the United
States’ food waste does not
occur at the farm level (ie.,
producer) but at the consumer level.

A s i g B LT

Though agriculture’s contribution to GHGs is significant, it pales in comparison to other sectors,
even with such a high amount of food waste. And as we have already established, extracting animal
agriculture from the EPA’s agricultural figure shows a much lower number indeed. Information

3
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such as that is very different from the popular belief that livestock — and therefore, our consumption
of animal protein — should bear the brunt of the blame for climate change.

So, why the misconception?
Casting a long shadow on the facts

In 2006, the United Nations’ Food and Agriculture Organization (FAO) published a global study
titled “Livestock’s Long Shadow.” Tt stated, among other things, that livestock was contributing a
staggering 18 percent to the world’s GHG emissions. The FAO drew a startling conclusion:
Globally, livestock was emitting more GHGs than all modes of transportation combined.

The claim was incorrect, having come about as the result of an error in the methodology used to
gather data.

Whereas FAO used a comprehensive life-cycle assessment
(LCA) when depicting livestock’s GHG effect, it employed a
different, simplified method of direct emissions only (tailpipe
assessment) when looking at transportation. The details of
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this often-confused difference in methodologies between = Greenhouse Gases
cows versus cars was recently described by the lead FAQ . -
author, TPA:

As a result, transportation’s impact was underestimated (and
thus, livestock’s relative impact overestimated) in an apples- 0" (o)
to-oranges comparison.

= Greenhouse Gases

I pointed out the report’s flaw during a speech to fellow

scientists in San Francisco soon after it was published. An AP reporter who was in the audience
put the story on the wire, which opened a floodgate of media calls and inquiries. The BBC’s
Richard Black pointed out the error in his article “UN body to look at meat and climate link.” The
story was published on March 24, 2010, and to its credit, FAO owned up to the mistake.

Several years later, [ chaired the Livestock Environmental Assessment and Performance
Partnership (LEAP), an FAO partnership committee. With the help of dozens of the world’s
leading experts, we now have global guidelines on how to conduct LCAs for all livestock and feed
commodities. To this day, the “L.LEAP guidelines” are considered the “gold standard” for LCAs
worldwide.

LEAP notwithstanding, FAO’s claim that livestock was responsible for the lion’s share of GHGs
was the shot heard around the world. So much so, we continue to struggle to “unring” the bell. 1
believe that’s due in part to misunderstanding and in part to special-interest groups using the
(mis)information to further their agendas. Regardless, falsehoods do nothing to help us arrive at
solutions to real and major climate change mitigation, and that is perhaps the biggest shame of it
all.

Giving up meat won’t solve the problem
g up 14

It’s staggering how many people continue to think that merely giving up meat - even once a week
— will make a significant impact on their individual carbon footprints.

4



47

argument to an extreme to demonstrate that it simply cannot.

The study — “Nutritional and greenhouse gas impacts of
removing animals from U.S. agriculture” — supports and
expands on evidence that livestock is responsible for a
relatively small piece of the GHG pie in the United States.

Imagining for a moment that Americans have eliminated a//
animal protein from their diets, Professors Robin White and

Mary Beth Hall demonstrated in 2017 that such a scenario -
would lead to a reduction of a mere 2.6 percent in GHGs
throughout the United States. Subscribing to Meatless GHGS: *2~6%

Monday only would bring about a 0.3 percent decrease in
GHG emissions. A measurable difference to be sure, but far
from a major one.

Incidentally, the solely plant-based agriculture hypothesized by Professors Hall and White would
result in various negative results, economic and nutritional among them. For example, we would
be able to produce 23 percent more food by volume, but the plant-based food would fall short of
delivering essential nutrients to the U.S. population, they concluded.

We’ve come a long wa
g way

According to the United Nations Food and Agriculture’s statistical database, total direct
greenhouse gas emissions from U.S. livestock have declined 11.3 percent since 1961, while
livestock production has more than doubled. This massive increase in efficiency and decrease in
emissions have been made possible by the technological, genetic and management changes that
have taken place in U.S. agriculture since World War II. Specifically, these include: efficiencies
in reproduction; better health, brought about in part by vaccinations and advances in health care;
the application of “high-merit” genetics; and more energy-dense diets.

As aresult, animal herds are at an historic low in the United States without a corresponding output
level. For example, in 1950, there were 25 million dairy cows in the United States. There are 9
million presently, but today’s herd produces 60 percent more milk than their ancestors did. Put
another way, the carbon footprint of a glass of milk is two-thirds smaller today than it was 70 years
ago.

Not so in much of the world, however. Case in point: In the United States, about 23,000 pounds
of milk is produced per dairy cow each year. In Mexico, it takes up to five cows to produce the
same amount of milk as one U.S. cow, and in India, it takes up to 20. These statistics point to the
United States having the lowest GHG emissions per unit of milk of any country in the world. It's
a similar story for other ruminant and non-ruminant animals that produce meat in the United States.
In fact, emissions from all U.S. livestock species are much lower than those in Brazil, China, India
and countries in the European Union, among others.
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In 1970, there were 140 million I N N T o e R R T T e Y
head of beef cattle in the United
States. There are 90 million ‘iudex 18481
today, but we are nevertheless 307
producing the same amount of Tmmma
beef (24 million tons). We are 257

experiencing this phenomenon in y \Tum ncr
the swine industry as well, where 297 productivity
we have seen a tripled pig crop
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reduction in Jand use, a 25
percent reduction in water use
and a nearly 8 percent reduction
in GHG emissions since 1960.

U.S. agriculture is today the
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Making good use of what we have

Critics of animal agriculture suggest we could
better use our farmland to grow crops (instead of ,
raising animals) and thus reduce GHGs. To put Surface Area of
the issue in perspective, think of the surface area Earth

of Earth as an 8%-inch-by-11-inch sheet of
paper. One-fourth of that sheet is all land. Of that
post-card-sized parcel representing all land, we
have approximately the area represented by a
business card, which is all agricultural land on
which we produce food. However — and here’s
the rub — not all agricultural land is the same.
Two-thirds of the business card is “marginal”
farmland. In other words, it is not conducive to
growing fruits and vegetables due to poor soil
nutrients and/or lack of moisture. Yet, we can use marginal agricultural land to raise ruminant
livestock that is able to eat feed such as grasses that are inedible by humans and upcycle them to
high-quality animal-based foods. And there’s more to consider.

Why we need animal agriculture

According to Professors Hall and White, “Removing animals from U.S. agriculture would reduce
agricultural GHG emissions, at the same time creating a food supply incapable of supporting the
U.S. population’s nutritional requirements.”

Many critics of animal agriculture are quick to point out that we could produce more pounds of
food and more kcals per person if we raised only plants. What the argument fails to consider is
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that there is a more robust and even sensible perspective on nutrition: Food security is not so much
about producing enough calories, but essential micro- and macro nutrients.

It’s hard to make a compelling argument for a calorie deficit in the United States, given the high
rates of obesity that exist in children and adults, particularly in lower-income households. And it
should go without saying that not all plant life is edible or desirable. Livestock is a way for us to
value-add plant agriculture, both in terms of nutritional value and economic value.

More to the problem than “meats” the eye

‘Where the environment is concerned, foregoing animal-source food is not the panacea many would
have us believe. Neither will it help us meet the food and nutritional issues that lie ahead.

The global population is on trend to reach nearly 10 billion people by 2050, representing an
enormous food security and natural resource challenge. Meeting that challenge will require the
world to produce both plant- and animal-based food and to produce them more efficiently, using
high-quality and marginal agricultural lands.

But first, we need to examine the facts, not engage in hyperbole.

About Frank Mitloehner, Ph.D.

Frank Mitloehner, Ph.D., is a professor and air quality specialist in cooperative extension in the
Department of Animal Science at the University of California, Davis. As such, he shares his
knowledge and research with students at the undergraduate and graduate levels, with members of
the scientific community and with those who work with and for the critically important agricultural
industry, domestically and abroad.

He is committed to making a difference for generations to come, and thus, is passionate about
understanding and mitigating air emissions from livestock operations, as well as studying the
implications of these emissions for the health and safety of farm workers and neighboring
communities. In addition, he is focusing on the food challenge that he believes will become a
reality as the world’s population grows to nearly 10 billion by 2050.

Dr. Mitloehner is frequently sought after for his expertise and ability to bring stakeholders together
to address issues regarding air quality, and agricultural efficiencies and sustainability. His work in
this regard has included serving as chairman of a global United Nations Food and Agriculture
Organization (FAQ) partnership project to benchmark the environmental footprint of livestock
production. He was a workgroup member on the President’s Council of Advisors on Science and
Technology (PCAST) under President Barack Obama, and a member of the National Academies
of Science Institute of Medicine (IOM) committee on “A Framework for Assessing the Health,
Environmental, and Social Effects of the Food System.”

He received a master of science degree in animal science and agricultural engineering from the
University of Leipzig, Germany, and a doctoral degree in animal science from Texas Tech
University. Soon after completing his doctorate, Dr. Mitloehner was recruited in 2002 to the
University of California, Davis, to fill its first-ever position focusing on the relationship between
livestock and air quality.

He resides in Davis, California, with his wife and their two children.
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Chairman Roberts, Ranking Member Stabenow and Distinguished Members of the Committee, I
am Matt Rezac,

I’m a 4% generation farmer from Weston, Nebraska. My wife Tina and I farm about 2500 acres
in a corn and soybean rotation. Some of the land in our operation has been in the family for close
to 140 years. My sons Jacob and Chase are also here today.

When we talk about stewardship of the land, and doing what’s right for the land, there’s no one
better than the American farmer. Most of the farmers I know do it for the next generation. They
want to ensure we leave the land better for our kids and grandkids than how we received it. I get
frustrated about the misconception of farmers blindly dumping chemicals all over their farms
because it’s just not the case. Not only do we care deeply for the health of our farms, in this farm
economy, you can’t afford to be inefficient and waste inputs.

I also know there is room for improvement. But farmers are often stubborn. Farmers tend to be
followers, following what your dad did and often falling into the trap of, “well that’s how we’ve
always done it.”

On my farm, we have always been conscious of what we are doing to the land, but about 15 or
20 years ago I knew I had to do something different. If I was going to stay in business, I knew I
had to find a way to be profitable, and I knew I had to take full advantage of technology. [
wanted to break outside the box of how we had been farming, and I didn’t want to be part of the
herd. I looked at everything we could do. I read all that I could, talked to anyone that would
listen and I soon figured out the key was going to be all about soil health. First thing I noticed
was that we had a serious soil compaction problem on the farm, and that once we starting really
concentrating on the soil, we saw that soil come back to life. Instead of just treating the
symptoms of poor soil health, we diagnosed the root cause and the world opened up.

Since then, we’ve always focused on how we can do the right things for our farm and protect our
soil and water for the future. As we think about stewardship and climate today, I would like to
share some key points with the Committee on this important topic.

Technology and Innovation is Key

First, technology is critical, and the future of agricultural conservation is precision. Just as I use
“precision agriculture” tools to optimize my production and minimize inefficiency, precision
conservation tools and planning help me reduce “waste” in my production system. In this case,
waste means lost top soil and misplaced crop inputs. On our farm we use variable rate fertilizer,
and moisture probes in the soil to manage water. We are extremely precise about our nutrient
management, making adjustments in season. We use tissue sampling during the growing season
to know exactly what the plant needs. Most people don’t understand this, but giving a plant too
much of a certain nutrient, such as nitrogen, is just as bad as giving it too little, and it just adds to
waste.

Precision conservation tools like Land O’Lakes SUSTAIN’s Truterra Insights Engine highlight
the financial opportunities for different field management systems. The most effective
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conservation practices are those that have an economic benefit to the farm, either by increasing
yield and revenue, or by eliminating waste. Often where a crop field is not profitable, there is a
portion of that field experiencing poor soil health due to topsoil erosion or nutrient losses. By
using precision conservation tools, we can see how an unprofitable part of the field might be
better in a conservation program. For us, it might mean that instead of losing $300 on that acre,
we could break even. By focusing on net profitability, these precision tools can help farmers
achieve their business goals while also improving their stewardship of natural resources.

Farmers, the Private Sector and the Government Have to Work Together

Second, crucially, no one farmer, entity or sector has all the answers and capabilities to
accomplish alone what is needed. It takes all of us working together — farmers, the government,
and the private sector — to deliver climate solutions.

My stewardship journey is a one of relationships and collaboration. We could not have
accomplished what we did on my farm without my District Conservationist and my local NRCS
office. NRCS has worked with me to tailor conservation solutions to my own farm. But
unfortunately, my local NRCS office is overworked, and truthfully, overwhelmed. The time it
takes to really sit down with a farmer and tailor conservation solutions is enormous.

To fill some of that void, I turned to my local co-op, Frontier Cooperative. Frontier has been a
leader in sustainability and they joined the Land O’Lakes SUSTAIN program when it launched
in 2016. Frontier embraced bringing agronomists out to the farm, educating farmers about being
more efficient. Now that they are working on the sustainability side of things, Frontier Coop and
Land O’Lakes SUSTAIN have an amazing ability to reach a lot of farmers. The availability of
robust data, analytics and insights allows me to work with my agricultural retailer to employ
practices in a far more targeted and impactful way than ever before.

The bottom line is this: on-farm conservation is not just good for the environment. It also
supports a stronger rural economy through increased resiliency and profitability for farmers like
me. To maximize both environmental benefits and economic benefits, it takes everyone working
together.

Agriculture Has a Critical Role to Play on Climate Solutions

Third, because we’re embracing technology and because we are willing to work together,
farmers are ready to lead on climate solutions.

Just think of the scale of American agriculture. Every day, farmers like me make stewardship
decisions that impact more than 1.4 billion acres of rural lands. The men and women that make
management decisions on that land every day are making a positive difference and leading the
way on climate solutions.

We might not always see it, or talk about it, as a climate issue. I know the weather is changing,
but I try to control what I can control. That’s why you’ll hear us talk about things like
maintaining soil health, protecting water quality and quantity, and controlling erosion. But the
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practices that achieve those goals also help provide climate solutions. For example, I know what
we are doing with soil health can help with weather variability and make my farm more resilient
at the same time.

With today’s technology, and with help from Frontier Coop and from my District
Conservationist, I can do a better job on all of these goals than ever before.

Selutions Must Make Economic Sense for Farmers

In closing, I want to emphasize the importance of farm economics across all of these important
topics.

As I mentioned today, I am proud that farmers are good stewards of the land, and that we pay for
and carry out a lot of our conservation work voluntarily. I am proud that we embrace technology
and precision conservation. And I know that working together we can continue to lead the way
on stewardship.

But above all of these important elements, it is critical that climate solutions make economic
sense for farmers. Providing market and policy incentives that complement the goals I have
discussed will be vitally important. When you talk to me about a new practice or about doing
something different, the very first thing I need to know is how the economics will play out in my
field.

In today’s farm economy, we aren’t farming to rake in a profit. We’re not making money, and
we’re farming to lose as little as possible. I’'m speaking to you as a fourth-generation family
farmer whose top priority is to make sure my farm is healthy and strong when Jacob and Chase
are grown up. I know focusing on environmental stewardship alse makes economic sense, when
it’s done right. I strongly believe that with the right policy and the right incentives, farmers can
keep improving across the board. We can produce an abundant food supply, safeguard resources
for the future, maintain our businesses, and lead the way on climate solutions.

Mr. Chairman and members of the Committee, thank you for the opportunity to testify on this
important issue. I look forward to answering your questions.
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Written Testimony of The Honorable Thomas J. Vilsack, President and CEQ, U.S. Dairy Export Council
May 21, 2019
U.S. Senate Committee on Agriculture, Nutrition, and Forestry
“Climate Change and the Agriculture Sector”
Introduction

Chairman Roberts, Ranking Member Stabenow, and members of the Committee, thank you for
holding this important hearing this morning. | am thrilled to be back here with all of you to discuss the
critical issues facing rural America, our food system and the environment. { come before you this time as
President and CEO of the U.S, Dairy Export Council (USDEC).

By way of some background, USDEC is a non-profit organization representing the global trade
interests of U.S. dairy producers, cooperatives, proprietary processors, ingredient suppliers, and export
traders. Our mission is to enhance demand for U.S. dairy products and ingredients by securing market
access and assisting suppliers to meet market needs to facilitate sales.

With that background, you might be wondering, “Why is an export organization here to talk
about climate change issues?” Put simply, the U.S. dairy industry has become ever more reliant on
exports to the point that one out of every six days’ worth of milk is now exported. it's therefore
imperative that we lead our global competitors not only in product availability, quality, and innovation,
but also in sustainability. And I think we have an excellent story to tell on that front.

Overview

For generations, U.S. dairy farmers have been stewards of their land’s natural resources, the
foundation of their livelihood. As farming practices and technoiogies have evolved throughout time, U.S.
dairy producers have continuously produced safe and nutritious products and used progressively fewer
resources to do so. Today, dairy farms across the country are increasingly adopting conservation tillage,
diverse crop rotations, and cover crops to improve soil health; precision feed management to achieve
cow health and production efficiencies; and innovative manure management technologies to produce
energy and reduce air and water quality impacts. These practices, however, must be further researched
and made more affordable so they can be implemented at scale. In addition to the demand for more
transparency and better environmental performance, low milk prices are making it increasingly difficult
to run a successful dairy operation. Our dairy farmers are looking for new sources of income and we

believe that their environmental stewardship can provide just that.
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With the exponential increase in scientific and technological discoveries, U.S. dairy is on the
cusp of a radical change allowing it to meet this century’s needs. These advancements offer an
incredible opportunity to those who are willing and ready to adopt them, and challenges for those who
are not. This opportunity applies equally to the dairy industry as a whole. U.S. dairy must take advantage
of our community’s collective knowledge and experience to form a system of proven production
practices and technologies that bring beneficial economic and environmental results and provide a
pathway for continuous improvement to all farms. If we act quickly and decisively, we will demonstrate
leadership in the global market and answer demands for greater transparency and documented
improvements in environmental impact. If we manage this transition collectively and allow all farms
access to the resources they need, the dairy industry will be able to ensure the iong-term opportunities
for sustainability and resiliency of all dairy farms regardless of their size.

A New Initiative

Newtrient LLC, a company established by the 12 largest milk cooperatives representing nearly
20,000 dairy farmers to address the economic, environmental, and technological needs of the industry,
has launched a new initiative, the Net Zero Project, to affect this transformational change. With the
endorsement of USDEC, the innovation Center for U.S. Dairy, the Global Dairy Platform and the National
Milk Producers Federation, the Net Zero Project will demonstrate that dairy farming is integral to any
solution purporting to address climate change, water quality, and water and food security. it will show
how U.S. dairy can help feed a projected 9 billion people by 2050 all while minimizing its climate impact
to “net zero.”

Over the last several years, Newtrient and the Innovation Center for U.S. Dairy have worked to
estabiish the scientific and on-the-ground technical knowledge required to voluntarily reduce dairy
farms’ environmental footprint. Over the past 10 years, the Innovation Center has brought together the
collective action of the entire dairy sector together in a voluntary manner to address environmental and
sustainability challenges. For example, Newtrient has developed scientific and economic models to
quantify the economic and environmental benefits associated with selected dairy farm technologies and
practices. Further, Newtrient has developed a catalogue that has evaluated the effectiveness, resilience
and business prospects of over 200 manure management and handling technologies. The analysis,
knowledge, and experience gained through these efforts suggest that the dairy industry could achieve
net-zero emissions. The Net Zero Project is a significant step in translating the dairy community’s

research into on-the-ground results and achieving this aspirational goal.
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The Net Zero Project will use demonstration farms to explore the combined impact of several of
the most promising state of the art technologies and management practices. The project’s objective is
threefold: 1) to determine the feasibility of a net zero or net positive carbon footprint goal; 2} to analyze
dairies’ potential to recycle and prevent the loss of nutrients; and 3) to work toward carbon neutrality
and minimized water quality impacts while preserving dairy’s reputation, markets, and profitability. The
Net Zero Project will address the obstacles — financial, technical or political - standing between the U.S.
dairy sector and these goals by harnessing the collective energy of farmers, researchers, and industry. in
doing so, it will establish itself as a large-scale solution to the world’s environmental and food security
challenges.

Demonstration Farms

This new demonstration farm initiative is part of a broader portfolio of science-based practices
and resources available to dairy farms to achieve net-zero GHG emissions and improved water quality
outcomes. These resources, which can be implemented individually or in concert with one another, are
available to all farms regardiess of size, geography, or management style. The role of the demonstration
farms is to quickly identify and showcase technologies and management practices that will help farms
achieve net-zero emissions and minimize their water quality impact. The goal is not to find a single,
transformational technology. The goal is to highlight entire suites of practices and technologies, which
are available to and economically viable for farms of varying sizes and geographies. Some solutions will
only be applicable to small farms. Others will only be achievable with the scale of larger operations.
Many will be size-neutral, such as improved genetics or feed management. The Net Zero Project
recognizes the diversity of America’s dairies and seeks to improve the environmental and economic
sustainability of each in turn. Our aspirational goal for net-zero emissions will not be achieved by every
farm individually, but rather, by the collective efforts of all farms, cooperatives, and processors.

We will initially establish 4-5 demonstration sites with existing commercial operations. Although
the farms already exist, using them as laboratories for innovation won’t come cheap. Each farm will be
used to evaluate the systems approach of progressive genetics, advanced feed production and
management, and innovative manure management required to achieve net zero emissions. We look
forward to working with our friends at USDA to access the research expertise offered by ARS, ERS, and
NIFA, and to leverage the grants available through NIFA and CIG to build out our prototype farms. We
are also anticipating working with the Department of Energy, the Environmental Protection Agency, the

Foundation for Food and Agriculture, and private philanthropists to help fund these initial 4-5 locations.
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Through this project, we will demonstrate the industry’s collective commitment to addressing
the public’s, consumers’, and reguiators’ concern about our environmental footprint, We will show dairy
farmers, cooperatives, and processors the potential pathways to increase their voluntary stewardship
efforts and ensure the long term economic and environmental viability of their operations.

Moving from Demonstration to Implementation

The dairy sector has a long way to go to achieve our aspirations, but this initiative marks a
monumental first step. The Net Zero Project demonstration farms will serve as a proof of concept. The
research and analysis performed here will undergird the Project’s other enterprise ~ improving farmer
engagement. These steps are not sequential; improving farmer engagement can and should be
constantly on our minds.

Many producers are already implementing practices to reduce their environmental footprint,
and even more seek to do so, but are constrained financially. From a technical and financial standpoint,
USDA plays a critical role in strengthening the viability of a farmer’s operation. In the current farm
economy, where milk prices prevent many farmers from even breaking even, USDA's role is even more
important. Under my direction, USDA undertook research and developed a framework to help farmers,
ranchers, and foresters to respond to climate change. The Building Blocks for Climate Smart Agriculture
and Forestry guided the agency in its farmer engagement and placed a premium on producer-led
adaptation and resilience. USDA must adopt a long-term outlook on farming and the rural economy
which recognizes farms not only as producers of food and fiber, but also providers of energy and clean
air and water.

The Farm Bill authorizes USDA to provide a variety of tools to engage producers. Currently, NRCS
uses EQIP to provide $90-100 million in cost share funds to dairy producers annually. The CIG and RCPP
programs can play a large role in increasing the adoption of sustainable practices, too. But to achieve
our goals, NRCS programs will have to be more fully funded and made more amenable to innovation.
Congressional restrictions and agency interpretation place eligibility requirements on programs like CSP
and create barriers for those wanting to adopt new technologies. For instance, we envision a
Conservation Stewardship Program that could assist in the development and adoption of advanced feed
management solutions on dairies. We are aware of feed additives that significantly reduce the methane
emissions associated with enteric fermentation. These additives require FDA approval for widespread
use, and while we aren’t asking for a relaxation of the review process, we wish to see a prompt and
expedient decision that prioritizes safety and efficacy. If the feed additives improve feed efficiency and

animal welfare, they will be quickly adopted throughout the industry. If, on the other hand they bring
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the producer no economic gain, then they should be considered for eligibility as part of NRCS's EQIP or
CSP programs.

Feed additives are a fine example of sound regulatory policy making a difference. In addition to
cost-sharing voluntary conservation efforts, USDA and partner agencies must modernize the regulatory
review process for new technologies in order to attract additional investments. Federal funding will be
required to establish the Net Zero Project’s demonstration farms, but our goal is to work with policy
makers to create an environment conducive to increased investments by farmers, technology providers,
and those benefiting from their ecosystem services. Only then will these solutions scale, and only then
will the current model for dairy production be revolutionized.

in short, we - the dairy sector, Congress, and USDA - need to rethink the way voluntary
conservation is funded and delivered. Our struggling farm economy and the natural resources upon
which we depend demand it. Federal funding for existing Farm Bill Consefvation programs is, and will
continue to be, critical to farmers who take on additional production risks for improved environmental
outcomes. However, Congress and federal agencies must also modernize the regulatory review process,
while maintaining its integrity, so that farmers and ranchers can access the technologies required for
them to protect our environment. Congress and federal agencies must also set in place policies that
recognize dairies’ role in the provision of ecosystem services and incentivize the investments of farmers
and other private entities to this end.

Engagement

We are undertaking this bold initiative in response to the domestic and global demand for
transparency and environmental performance as additional attributes of safe and nutritious dairy
products. We know that we can and will do better, but the work must start now. We also know that
today’s dire economic outiook makes this a difficult, perhaps even politically dangerous, time for the
dairy sector to engage in this conversation. Yet, we remain optimistic that more profitable times are on
the horizon, because the dairy farm of the future will not only provide milk, but also energy and
ecosystem services. Through this project, we hope to demonstrate that carbon neutrality and minimized
water quality impacts can be profitable for farms, and even monetized through ecosystem service
crediting, and lay the groundwork for increased investment in voluntary conservation.

Our success will not be the result of legislation or regulation, but rather the result of hundreds
of thousands of daily, weekly and annual independent, individual decisions made by tens of thousands
of dairy producers. The magnitude of our net-zero goal is better understood if one considers the cycles

of operating a dairy. Our goal will be achieved through successive seasons of breeding decisions and
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lactation, representing multiple generations of cows, and several crop seasons worth of planting and
harvesting decisions. The average farmer makes about 40 years of cropping, breeding, and management
decisions. When considered in this light, achieving the net-zero goal wiil require the collective
management decisions of several generations of dairy farmers, some of which are yet to be born. The
groundwork for a carbon-neutral dairy sector already exists, but it must be further developed, nurtured,
and cultivated. We have a commitment to stewardship and a crop of promising technologies and
practices. What we need is quick and resolute action by Congress, USDA, and EPA to support producer-
led conservation, and a series of demonstration farms to show farmers throughout the country how to
proceed.

Some individual farms may not achieve net zero. Others may already be there and still others
may go beyond that, to the point where they sequester, capture, and mitigate more greenhouse gases
than they emit. The objective is to incentivize and account for each farmer’s and processor’s individual
as part of an industry-wide commitment. The contributions to the goal will vary with each producer,
each processor, each handler in the value chain, and that is appropriate if we are to recognize and
respect the diversity of dairy sizes, production practices, and regional concerns.

Closing

Mr. Chairman, in closing I'd like to thank you for your dedication to strengthening rural America
and the opportunity to speak about climate change and the agriculture sector’s ability to mitigate its
effects. | urge you to consider the Net Zero Project as an example for voluntary conservation and an
innovative solution to our country’s economic and environmental concerns. | look forward to working

with you on these issues and welcome any questions you may have.
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The Honorable Pat Roberts The Honorable Debbie Stabenow
Chairman Ranking Member

Senate Committee on Agriculture Senate Committee on Agriculture
328A Russell Senate Office Building 328A Russell Senate Office Building
Washington, DC 20510 Washington, DC 20510

Dear Chairman Roberts and Ranking Member Stabenow:

On behalf of the members of the American Coalition for Ethanol {ACE), | write to thank you for today’s
hearing on “Climate Change and the Agriculture Sector” and to highlight a report we have published

which demonstrates how farmers and low carbon renewable fuels such as corn ethanol can be part of
the solution to reducing greenhouse gas (GHG) emissions and getting the rural economy back on track.

ACE is a grassroots advocacy organization, powered by rural Americans from all walks of life who have
built an innovative industry that delivers homegrown biofuel and food for a growing world. Our 500
members include U.S. ethanol biorefineries, investors in biofuel facilities, farmers, and companies that
supply goods and services to the U.S. ethanol industry. More can be found about ACE at ethanol.org

Congressional action on climate could be viewed as a cost or a chance for new economic opportunities.
As you know, U.S. farmers are already under tremendous financial stress. Net farm income is coltapsing,
expenses are on the rise, and bankruptcies are at the highest level in the last decade. Ongoing trade
tensions resuiting in lost markets and weather-related disasters are only adding insult to injury.

While the production and use of renewabie fuels has provided a meaningful economic boost for farmers
and rural America, the Environmental Protection Agency’s (EPA) mismanagement of the Renewable Fuel
Standard (RFS) has undermined ethanol demand. EPA’s “small refinery waivers” have contributed to the
first decline in ethanol use in 20 years, with U.S. consumption falling from 14.49 billion gallons in 2017
to 14.38 billion gallons in 2018. The waivers also damage markets for farmers.

The economic stakes are high. Farmers are obviously concerned that climate policy could result in
increased costs for fuel, fertilizer, and other inputs. But there is also opportunity. Congress could
provide rural America with concrete benefits from climate-centered policies that outweigh potential
negatives, such as recognizing the role agriculture can play to mitigate climate change and increasing the
use of low carbon fuels.

The United States Department of Agricufture {USDA) has made it clear agriculture can play an importamt
role in mitigating climate change through soil carbon sequestration. USDA identifies sequestration as
“among the best options for carbon storage in terrestrial ecosystems,” and estimates that U.S. farmers
already store 20 million metric tons of carbon per year. USDA forecasts that agriculture could store an
additional 180 million metric tons per year, representing an estimated 12-14 percent of total U.S. carbon
emissions annually.

000 5 Broadband Lane, Suite 224 Sloux Falls, SO 57108 HOB-334-3381 sthawolorg
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Last year ACE published a report titled “The Case for Properly Valuing the Low Carbon Benefits of Corn
Ethanol” to highlight how U.S. farmers and ethanol producers are improving efficiencies, investing in
technologies, and adopting practices to dramatically reduce lifecycle GHG emissions from corn ethanol.
This report explains how increasing the use of corn ethanol beyond levels called for in the RFS will help
reduce GHGs. It also calls on EPA to adopt the latest U.S. Department of Energy “"GREET” model for
making determinations about ethanol’s lifecycle GHG emissions, because EPA’s own analysis overstates
reality. Finally, the White Paper reinforces USDA’s conclusion that agriculture can help mitigate climate
change and connects the dots between no-till corn production and low carbon ethanol which could
generate an economic premium with an appropriate market incentive.

According to the most recent (2018} version of the GREET model, average corn ethanol reduces lifecycle
GHG emissions by 45 percent compared to gasoline. If the GREET model is updated to account for the
increased adoption of reduced tillage corn production, enhanced efficiency fertilizer use, and for soil
carbon sequestration from corn, it is possible ethanol will reduce GHG emissions by between 50 and 60
percent compared to gasoline in the not-too-distant future.

Unfortunately, significant agriculture carbon sequestration practices are currently left untapped due to a
lack of proper market drivers, but work is underway at the state level to gain access to low carbon
markets based on adopting soil heaith production practices. According to South Dakota State University,
if all of South Dakota’s 6 million corn acres were eligible to sell carbon offsets on the voluntary market it
could mean nearly $90 million per year in revenue for the state’s farmers,

ACE believes uniocking the marketplace for low carbon fuels creates the economic driver to help
farmers adopt practices that maximize atmospheric carbon sequestration in soil. For example, if the
California Low Carbon Fuel Standard (LCFS) accounted for soil carbon sequestration benefits from low
and no-till corn production, Midwest ethanol delivered to the LCFS market could receive a $0.26 per
gallon premium at current credit prices in California and at current soil organic carbon {SOC)
sequestration rates found in the Midwest. This would generate an additional $26 million in revenue per
year for a 100 million galion ethanol facility, creating meaningful rural economic and farmer benefits.

As the committee begins this timely discussion about the role of agriculture in climate change, the
current economic stakes intensify the need for policies which can provide a meaningful return on
investment. | hope the ACE White Paper is a helpful guide to recognize that rewarding U.S. farmers for
practices that sequester carbon in the soil and increasing the use of low carbon fuels like corn ethanol
can be part of the solution to reduce GHGs and get the rural economy back on track.

Thanks for your consideration and please let me know if | can help answer any questions you or your
staff may have about the ACE White Paper.

Sincerely,

L)y

Brian Jennings, CEO
American Coalition for Ethanol {ACE)

500G 5. Broadbard Lang. Suite 224 Sioux Fatls, 5D 57108 BOB-334-3381 el Bawolorg
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American Farmland Trust is the nation’s leading conservation organization dedicated to protecting
America’s farmland and ranchland, promoting sound farming practices, and keeping farmers on the land.
Since its founding in 1980 by a group of farmers and citizens concerned about the rapid loss of farmland
to development, AFT has helped save millions of acres of farmland and led the way for the adoption of
conservation practices on millions more.

Chairman Roberts and Ranking Member Stabenow,

On behalf of American Farmland Trust, thank you for holding today’s important hearing on Climate
Change and the Agriculture Sector. This hearing is an important first opportunity to hear from farmers
and ranchers about their concerns and the work that they are already doing to combat climate change.
AFT recognizes that you were both instrumental in passing a piece of bipartisan climate change
legislation—the 2018 Farm Bill—and looks forward to building on the momentum that that bill and this
hearing have created.

Our climate is changing, and without swift action few will feel the impact more directly than farmers and
ranchers. At the same time, these stewards of the land can—and must—be part of the solution to climate
change. Farmland and ranchland have an important role to play in sequestering carbon to the benefit of
all. Importantly, many environmental practices that decrease emissions or sequester carbon have the
benefit of improving farmers” and ranchers’ resiliency and economic performance. For example, using
cover crops can lead not only to increased soil carbon but also to improved water retention for greater
resiliency to drought. Similarly, precision agriculture technologies for fertilizers can lead to not only
fewer GHG emissions in the form of nitrous dioxide, but also decreased input costs. AFT sees the
opportunity to do a great deal of work in the nexus of combatting climate change and improving famers’
and ranchers’ botton lines.

AFT emphasizes three important steps towards improving climate outcomes on farms and ranches.

First, there is a need to reduce emissions from farm and ranch operations. Under current management
practices, the agricultural sector produces approximately 9 percent of total US greenbouse gas (GHG)
emissions. This can be substantially reduced with various practices and technologies. Advances in crop
genetics, irrigation technologies, precision agricuiture, and on-farm renewable energy generation, coupled
with a focus on climate-smart agricultural practices that aim to enthance soil health, hold great potential to
reduce emissions from agriculture. AFT encourages an “all of the above™ method that supports farmers
and ranchers in implementing the practices and technologies that make the most sense for their
operations.
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Second, a greater emphasis must be placed on farming and ranching practices that sequester carbon. The
opportunity to do so is great: soils (excluding permafrost) store two to three times more carbon than the
atmosphere and two to five times morc carbon than in the vegetation.' Where past land use practices have
resulted in the loss of 50 percent of soil carbon, climate-smart agricultural practices can not only stop the
loss, but reverse it, putting atmospheric carbon back into our soil. Climate-smart farming practices
include no-till, cover cropping, nutrient management, composting, and improved grazing management, as
well as advanced practices that involve manure digesters, biochar, and other tools. And their power is
significant. For example, adopting an individual practice such as growing cover crops on the bare soils
after harvest of the five primary crops (i.¢., corn, soybean, cotton, rice, and wheat) could sequester 103
million metric tons of carbon dioxide equivalent per year.* And additional agronomic practices can be
stacked to sequester multiple times this value. Among the suite of natural climate solutions, these
agricultural practices are among the lowest cost opportunities to mitigate climate change. Again, AFT
supports an “all of the above” method that supports farmers through direct incentives, environmental
markets, and/or better quantification of economic outcomes of conservation practices to be used in
educating farmers and ranchers.

Third, it is imperative to prevent higher future emissions by retaining farmland. When farmland is lost to
development, the land converts to uses that produce significantly higher GHG emissions—such as a
sprawling subdivision that requires more car travel than concentrated urban development—than the
former farm. AFT studies in California and New York have shown that farmland emits up to 66 times
fewer GHGs than developed land uses per acre on average. This increase in emissions from farmland
development is compounded by the fact that we lose the opportunity for farmers and ranchers to manage
the land to actively sequester carbon. Each acre lost means more pressure on the remaining acres of this
finite resource, making it more likely for the remaining land to be managed more intensely for food
production and potentially less likely that the remaining farmland will be managed to optimize
environmental benefits. In sum, when we retain farmland, we put a stop to activities that would otherwise
exacerbate climate change, while simultaneously retaining the ability to increase carbon sequestration on
those lands.

These three actions—reducing emissions, sequestering carbon, and protecting farmland and ranchland—
are essential to the future of agriculture and our planet. Farmers and ranchers are already taking steps in
these directions, bolstered in part by funding from federal programs including the 2018 Farm Bill.
According to the 2017 Census of Agriculture, for example, the acreage under cover crops increased to 15
million from 10 million in 2012. However—while recognizing this as an impressive increase over five
years and noting that not all acres are equally suited to cover cropping—this still represents a small
fraction of the over 900 million acres of agricultural land in the United States.

Similarly, our nation has had only minimal success preventing irreplaceable agricultural land from being
developed. AFT’s recent “Farms Under Threat” report shows that the U.S. is losing 1.5 million acres of
farmland and ranchland a year-—or three acres every minute. In the 20-year period between 1992-2012,
our nation lost the equivalent of all the farmland in Jowa. Beyond this, the land we are losing fastest is our

H1PCC, 2013: Climate Change 2013: The Physical Science Busis. Contribution of Working Group | to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change [Stotker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A.
Nauels, Y. Xia, V. Bex and P.M. Midgley {eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY,
USA, 1535 pp.

2 joseph E. Fargione, Steven Bassett, Timothy Boucher, Scott D. Bridgham, Richard T. Conant, Susan C. Cook-Patton, ... Bronson
W. Griscom, 2018. Natural climate solutions for the United States. Nature, 4 (11).
https://advances.sciencemag.org/content/4/11/eaat1869
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best farmland, that which is most productive, most versatile, and most resilient to droughts, extreme heat,
and storms.

Our farmers and ranchers are poised to build on their existing efforts to reduce GHG levels and sequester
carbon—a compelling argument to retain as much farmland and ranchland as we can. Beyond this,
agriculture provides many environmental and socioeconomic co-benefits, including food production,
wildlife and pollinator habitat, water recharge and purification, and rural viability.

AFT is also ready and willing to do its part, having launched a National Climate Initiative in 2017 to
focus our work in this area. In the months and years ahead, AFT’s Climate Initiative will continue to
promote smart solar siting to increase renewable energy while protecting farmland; conduct additional
research on land use and climate impacts; help farmers adopt new soil health practices; explore market-
based solutions to climate change; promote a new wave of farmland protection; and work with legislators
to find federal policy solutions among other activities.

Today’s hearing is a vital step in the right direction. American Farmland Trusts thanks you again for
taking this opportunity to highlight the work of farmers and ranchers who are combatting climate change,
and for your leadership on issues of climate change in the agriculture sector.
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BECAUSE THE SARTH NEEDS A GO0D LAWYER

May 21, 2019

Chairman Pat Roberts

Senate Committee on Agriculture, Nutrition and Forestry
United States Senate

Washington, D.C. 20510

Ranking Member Debbie Stabenow

Senate Committee on Agriculture, Nutrition and Forestry
United States Senate

Washington, D.C. 20510

Re:  Senate Committee on Agriculture, Nutrition, and Forestry hearing on Climate Change
and the Agriculture Sector

Dear Chairman Roberts and Ranking Member Stabenow:

On behalf of our millions of members and followers from around the country, we would like to
thank the Senate Committee on Agriculture, Nutrition, and Forestry for holding today’s hearing
on Climate Change and the Agriculture Sector—the first Senate committee hearing on climate
change and agriculture. We appreciate the Committee’s focus on this critically important issue.

We all agree that climate change is an existential problem that requires immediate solutions to
start to curb the alarming rate of warming we are experiencing. And we believe that farmers
and ranchers are uniquely positioned to help mitigate against this real and growing threat.
Agriculture is also the sector of our economy that is most affected by the changed and more
extreme weather resulting from climate change.' And it is also a sector that has tremendous
potential to reduce emissions and mitigate the warming trend we are experiencing.

Any discussion of solutions to agriculture’s contributions to global warming can begin with the
climate-friendly conservation measures in the 2018 Farm Bill. This laudable piece of legislation
contains policies and programs that support many agricultural practices that have been well-

demonstrated — at all scales, for all crops and products, in all regions of the country — to be both
effective at reducing greenhouse gas emissions and water pollution, and increasing resilience to

1U.S. Global Change Research Program, Fourth National Climate Assessment (David Reidmiller et al,, eds,,

2018), hitps://nca2018.globalchange.gov/chapter/21/
WASHINGTON, DL OFFICE 1625 MASSACHUSETTS AVENUE, SUITE 702 WASHINGTON, DC 20036

T:202.667.4500 F: 202.667.23586 DCOFFICE@EARTHIUSTICE.ORG WWW.EARTHIUSTICE.ORG
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changed weather and profitability.2? Adopting federal programs that incentivize climate-friendly
practices in the country will bring up to $50 billion in annual societal benefits in the U.S,,
including improved water and air quality, reduced erosion, and on-farm value through greater
productivity.? Increasing adoption of soil health practices to half the farms in the US could, on
an annual basis, mitigate 25 million metric tons (MMT) of greenhouse gas emissions, reduce 344
million pounds of nutrient loss to the environment and eliminate 116 MMT of soil erosion.*

Unfortunately, these practices are still not yet widely accessible to or adopted by American
farmers and ranchers. For instance, merely 3% of all U.S. cropland currently plant cover crops,
and only 2 to 5% of US croplands receive federal funds to implement soil health practices under
EQIP and CTA, the NRCS's two biggest conservation programs.® Our challenge, then is to
increase the accessibility of these programs and to help scale up and accelerate adoption of
these demonstrated, sustainable practices. To do so will include both reducing regulatory
barriers and current policies that encourage or incentivize unhealthy practices and expanding
programs and policies that support healthy soil practices, as well as providing ample funding
for more research and training, outreach, and assistance.” Funding must also be increased to
assist farmer and ranchers in getting access to even the existing federal and state programs.

Agriculture is now a significant contributor to climate change. For example, in 2016, American
agriculture® was responsible for 8.6 percent of total anthropogenic greenhouse gas emissions,
generating emissions roughly equivalent to the annual emissions from 139 coal-fired power
plants or 125 million passenger vehicles.? The vast majority of these emissions can be attributed
to methane (45%) and nitrous oxide (53%), as opposed to carbon dioxide (2%).1

2 Paustian, Keith, Johannes Lehmann, Stephen Ogle, David Reay, G. Philip Robertson, and Pete Smith.
"Climate-smart soils.” Nature 532, no. 7597 (2016): 49.

3 The Nature Conservancy. “rethink Soil: A Roadmap for U.S. Soil Health.” (November 1, 2016).

4Id at9.

% Biardeau, L., Crebbin-Coates, R,, Keerati, R,, Litke, S., & Rodriguez, H. (2018). Soil Health and Carbon
Sequestration in US Croplands: A Policy Analysis. https://food berkeley.edu/wp-
sontent/uploads/2016/05/GSPPCarbon 03052016 FINATL pdf

¢ Lehner, P. H., & Rosenberg, N. A. (2018). A Farm Bill to Help Farmers Weather Climate Change. J. Food
L. & Pol'y, 14, 39.

7 Lehner, P., & Rosenberg, N. (2018). Promoting Climate-Friendly Agriculture for the Benefit of Farmers,
Rural Communities, and the Environment. Natural Resources & Environment, 33(1).

8 The agricultural sector includes methane (CH4) and nitrous oxide (N20) emissions from enteric
fermentation in domestic livestock, livestock manure management, rice cultivation, agricultural soil
management, and field burning of agricultural residues; as well as carbon dioxide (CO2) emissions from
hmmg and urea fertilization. See us EPA 1990-2016 Greenhouse Gas Inventory (2018) at 357 (5-1).

4 EPA Greenhouse Gas Equivalencies Calculator, https://www.epa.gov/energy/greenhouse-gas-
equivalencies-calculator.
10 EPA Greenhouse Gas Inventory. Note that methane and nitrous oxide, however, are about 30 and 300

times (respectively) more powerful than carbon dioxide at trapping heat in the Earth’s atmosphere.
2
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By scaling up practices that have been proven to be successful — by increasing carbon
sequestration, improving soil health, reducing greenhouse gas emissions, and increasing yields
and thus profits for farmers and ranchers — we can make agriculture climate neutral or “net-
zero.”" States are also working to help scale up these programs,'? and federal action will be
magnified many times as states amplify federal efforts.

We believe that farmers and ranchers should inform these policies given the tremendous impact
agriculture has on climate change and the tremendous impact climate change has on
agriculture. We look forward to more engagement by the Committee on this important topic
and look forward to providing assistance.

Sincerely,

Peter Lehner, Managing Attorney

Carrie Apfel, Staff Attorney

Sarah Saylor, Senior Legislative Representative
Claire Huang, Science Fellow

Earthjustice

1 Lehner, Peter and Rosenberg, Nathan, Legal Pathways to Carbon-Neutral Agriculture (October 1, 2017).
Michael B. Gerrard & John C. Dernbach, eds., Legal Pathways to Deep Decarbonization in the United
States (2018 Forthcoming); Environmental Law Reporter, Vol. 47, p. 10845, 2017.
https://papers.ssm.com/sol3/papers.cfm?abstract id=3040919

2 Earth]ushce, "State Soxl Health Imhatwes Building Momentum " (2019).
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United States Senate Committee on Agriculture, Nutrition and Forestry
Climate Change and the Agriculture Sector
Testimony submitted by
Mr. Paul T. Dacier, Executive Vice President & General Counsel
Indigo Agriculture, inc.
May 21%, 2019
Chairman Roberts, Ranking Member Stabenow, and Members of the Committee:

Thank you for the opportunity to submit testimony for the hearing on, Climate Change and the
Agriculture Sector, Senate, 116" Cong. {2019). The Committee’s leadership on this topic is important for
agriculture for two reasons, Farmers need tools that help plants resist stress so that they become more
resilient in light of drought and higher temperatures associated with climate change, and it is possible to
heip farmers reduce their footprints to become carbon positive. We appreciate your consideration of a
profitable role for farmers in addressing climate change.

Indigo Agriculture, Inc. {“Indigo”) was founded in 2014 and is headquartered in Boston,
Massachusetts, with its commercial office based in Memphis, Tennessee. in mid-2017, we opened
international offices in Buenos Aires, Argentina, and Sydney, Australia, and have also added offices in
Europe, india, and Brazil.

We help farmers reduce input costs and create new profitability opportunities, not only driven by
microbial and soil health, but also driven by data sciences and artificial intelligence - leveraging agronomy,
finance, and logistics. Indigo takes a systems approach to agriculture and to transparent sourcing,
resource efficiency, and sustainability for farmers. This approach has enabled eleven business units; and
most notably last week, CNBC ranked Indigo as the most innovative company in the world. This is the first
time an agriculture company has been awarded the top spot on the CNBC Disruptor 50 list.*

Helping Plants Resist Stress

Over the past four and a half years, we have worked toward making farmers more profitable,
agriculture practices more environmentally sustainable, and consumer preferences for traceability and
quality more realistic. Indigo uses naturally discovered beneficial microbes residing in plant tissues to
improve crop yield in cotton, wheat, rice, corn, and soybeans, harnessing nature to help farmers
sustainably feed the planet. There are billions of living organisms per acre of land and millions of living
organisms that survive in plants per acre. Indigo focuses sourcing decisions on the tens of thousands of
microbes that improve plant health per acre. Our products are based on plant microbes that have existed
for millennia in nature, independent of human influence.

i “Meet the 2019 CNBC Dssruptor 50 Compames " CNBC 15 May 2019. https://www. cnbc com(ZOlS[OS[lS[meet the-ZQlQ-

Indigo Ag, inc. » 500 Rutherford Avenue + Boston, MA 02129 e Tel 1(844)828-0240 » www.indigoag.com
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Indigo microbes reside within the plant and reinforce its health throughout the season by
improving its water use efficiency, nutrient intake, and stress tolerance. Inspired by insights from the
human microbiome, Indigo began with the hypothesis that naturally occurring microbes living inside a
plant—known as “endophytes”—are vital to its health. By using sophisticated sequencing techniques and
tapping the knowledge of collaborators, Indigo has assembled a world-class database of genomic
information from these microbes, resulting in innovative, nature-derived products that complement a
plant’s natural processes to improve resilience across various stages of plant development, while also
hoosting crop yields.

We Are on the Cusp of a Third Revolution in Agriculture
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As our President, CEO, and Director, David Perry, explains, agriculture today is a commodity
business, and farmers get paid for volume. If farmers don’t get paid for sustainability or quality, then they
won't invest in those things. The agriculture system has been evolving since the Industrial Revolution to
the Green Revolution and now to, the Beneficial Agriculture Revolution, where microbiology, data
sciences, and precision agriculture meet. We come into this era out of necessity, just as other eras evolved
to meet societal needs. if Dr. Norman E. Borlaug had not developed successive generations of wheat
varieties when faced with challenges in transforming agricultural production in the 1940s and 1950s,
would he have been able to prevent hunger, famine and misery around the world?? Similarly, if we do not

2 About Norman E. Borlaug, Founder, The World Food Prize, 1970 Nobe! Peace Prize Laureate, accessed 19 May 2019,
https://www.worldfoodprize org/en/dr norman_e_borlaug/about_norman_borlaug/.

indigo Ag, inc. e 500 Rutherford Avenue e Boston, MA02129 e Tel: 1(844)828-0240 » www.indigoag.com
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lead in the United States and globally in reducing greenhouse gas emissions, what will that mean for a
growing global population expected to reach over nine billion people by 2050 and 11.2 billion by 21007°

Helping Farmers Become Carbon Positive

Humans have caused atmospheric carbon dioxide to rise fifty percent above pre-industrial levels,
putting us on-track for severe climate change. Twenty-five million acres are degraded globally per year,
and approximately thirty percent of all global fand is fully degraded. Thirty percent more fresh water is
used than the planet can replenish, seventy percent of which is used by agriculture. Nitrogen runoff
creates dead zones. Agriculture generates twenty-eight percent of global greenhouse gas emissions, and
farm productivity is expected to worsen by nine to sixteen percent on average as the planet grows
warmer.
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As long as farmers are producing commodities, farmers lack incentives, financial incentives, to adopt
technologies and practices that shift these dynamics and improve sustainability and quality. If we
decommoditize agriculture and enable farmers to produce, and get paid additionaily for producing, what
buyers and consumers want, the agriculture industry could change rapidly.

3 “World population projected to reach 9.8 billion in 2050, and 11.2 billion in 2100,” United Nations, Department of

Economic and Societal Affairs, 21 June 2017 New York. https://www un.org/development/desa/en/news/population/world-
population-prospects-2017 html.

Indigo Ag, inc. e 500 Rutherford Avenue e Boston, MA02129 e Tel: 1(844) 828-0240 » www.indigoag.com
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Over the last fifty years, agricultural productivity has been driven primarily by the increased use
of four things: synthetic fertilizer, agricultural chemicals, plant breeding and hybridization, and, more
recently, genetically modified traits (6MOs). Innovation in those four technologies has been plateauing
over the past fifteen years. Since around 2000, we have not seen significant innovation in fertilizer, just
one new class of agricultural chemicals in the United States, and only incremental benefits on top of GMO
traits developed in the 1990s. Plant breeding (“germplasm” in the figure above) has continued to provide
benefits, largely realized in corn.

Innovation Rate of Key Farm Technologies Growth Rate of Average Crop Yieids
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30%
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Dot ¢
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Despite this plateau in innovation, however, there has been a dramatic increase in price. Over the
same forty-year timeline, there has been about a four hundred percent increase in the costs of these
technologies. Most of this has happened over the past fifteen years and has been driven primarily by the
costs of seeds and fertilizer. it is important to note that while costs have increased significantly, yields
have increased only slightly. As part of the income calculation after input prices, not surprisingly, the result
of this is that farmer margins are at unsustainably low levels. Today, farm profitability, specifically net
farm income is down by forty-nine percent since 2013.%

s "Highhghts From the March 2019 Farm Income Forecast . USDA Econom/c Research Service, 7 March 2019.
I usd

forecasg[
Indigo Ag, Inc. e 500 Rutherford Avenue e Boston, MA 02129 e Tel: 1(844)828-0240 s www.indigoag.com
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Farm Margins Are at Unsustainably Low Levels g :mwire
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Here we see the largest four crops in the United States. In each of those crops, we have graphed
the input price {red), the commeodity price (blue}, and the gray bars, which represent farmer profitability
(or lack thereof). There are a few remarkable takeaways here. Historically, profitability rose and fell with
commodity price. Recently, we have seen spikes in commodity price, where both profitability and input
prices soared. While commodity prices have since come down, they are still at historically high levels.
Despite the agricultural innovations of the last forty years, farmers today are not necessarily economically

better off than they were in 1975.

Input Companies Continue Capturing an Increasing Share

of Farm Value Despite Plateauing Innovation in their Core

Technologies

% Change Since 1875 For Soybean input Costs & Yield Per Acre
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input prices have increased more than 400% over the past 40 years
compared to an only 70% increase in yields during the same period

Indigo Ag, Inc. e 500 Rutherford Avenue  Boston, MA 02129 « Tel: 1(844) 828-0240 « www.indigoag.com
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With consolidation among suppliers, money is flowing from farmers to input providers. Indigo is
focused on reversing that flow of money — putting it back into farmers’ pockets and reinvested in their
local communities. If we are successful, we improve the economics of farming substantially, giving farmers
increased market power, premiums at harvest, and data-based agronomic information. The business of
farming needs to be economically attractive, bringing in new farmers, in order to sustain and expand the
farming community and the opportunity for future generations to experience the American agricuitural
way of life.

‘I do not have to tell you this, as | know this Committee takes farmer profitability seriously. Today’s
hearing highlights the unique opportunity for Congress to constructively change the trajectory of
agriculture in helping farmers become carbon positive in a way that has serious financial upside for
farmers and rural communities. The three dynamics at play — farmer profitability, environmental
sustainability and the consumer need for nutritious food — are three unique parameters, in addition to
forestry and others, in which this Committee may consider climate change and the agriculture sector.

Policy Direction May Incentivize Farmers As Has Never Been Done

As we witness in the global commodity trading dynamic, yield as the single driving factor in grain
pricing has left farmers with surplus stocks at low market values. On top of geopolitical dynamics, experts
project that climate change will further lower farm productivity.

Experts Project that Climate Change Will Further Lower
Farm Productivity and Worsen Over Time
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Imagine if farm productivity were measured in more ways than by yield. Imagine if products were
separated in markets where differentiated qualities could capture extra dollars by farmers. imagine if
sustainability had a value in grain that is currently comingled.® Imagine if farmers were to be paid for

5 Akers, Gred. “indigo Ag partners up with Anh ~Busch on Inable rice,” Memphis Business Journal, 11 May 2019.
https://www.biziournals. 'memphis/news/2019/03/11/indigo-ag-partners-up-with-anheuser-busch-on html.
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meeting foreign or local market demands uniquely, for ecosystem services, for carbon credits, for
managing risk differently, for water quality and quantity improvements or for additional benefits such as
more nutritious crops. Could soil health and food production be enhanced together?

What if this could be done? If only we could do this, what would result?
We don’t obsess aver whether it can be done. The majority of innovations
today are done in the reverse order, reverse discovery. We are doing
discovery of something that turns out to be a valuable answer to the
original question without presuming it . . . What if . . . not how can that
work... -Flagship Pioneering CEQ and Founder Noubar Afeyan®

Are we asking the right questions that farmers need asked? These options for farmers do not
occur in a vacuum, but in a multi-trillion-dollar industry.

Agriculture Is One of the World's Largest Industries
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in an industry this large, policy makers can signal and create financial incentives for farmers beyond what
has ever been done. And done so in such a manner that allows for participation to the extent that the
incentives make sense for individual farmers and to the extent that premium markets for crops are
provided. Thus, an incentive structure should be large enough to matter to farmers; and even smaller
steps could be taken by this Committee in the meantime. As the Congress considers another disaster bill,
we are reminded that disasters strike multiple times a year.” Finding ways to mitigate risks for farmers
within the current Farm Bill incentive structure, disaster assistance, and in our nation’s physical
infrastructure could be steps toward addressing farmer profitability through financial and technical

§ See https;//www.flagshippioneering.com/people/noubar-afeyan.
7 Childs, Jan. “Federal Aid Lacking for Midwest Farmers Who Lost Grain, Seed in Flooding.” The Weather Channel, 02 April

20189, https://weather.com/news/news/2019-04-02-midwest-floods-farm-aid.
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resources designed in fight of climate change. The opportunities for farms to profitably become carbon
positive include additional quality and traceability benefits in providing healthy food and conserving
natural resources for future generations. For example, these co-benefits may pertain to water availability
in Kansas and water quality in Michigan. Regenerative agricultural practices are being adopted today and
can be scaled now. Doing so will cost fess than doing nothing at all. And doing so profitably, we believe,
will depend on decommoditizing agriculture.

Climate policies, in many forms, will continue to be considered in the private sector, and an
incentivized approach for agriculture and climate change could be cost effective for consumers and
taxpayers. Consumers and companies are changing the way they think about food and want to know
where and how it is produced. In connecting buyers and sellers of grain in Indigo Marketplace™,? buyers
may consider consumer preferences and sustainability goals for differentiated products that meet certain
farming practices and quality and traceability preferences in food, fuel, and fiber. This is done in ways that
consumers find valuable and are willing to pay more for — an opportunity for farmers to differentiate
value-added products. Beyond our own marketplace, companies across industries use shadow pricing for
carbon, not only to market to consumer preferences, but to address underlying drivers of those
preferences. There are real costs associated with risks from resource depletion and weather disruption,
and Dr. Joseph E. Aldy at Harvard Kennedy Schoo! explains that “[T]he rapid adoption of internal carbon
pricing shows that companies increasingly recognize its importance to competitive operations and
strategy.”®

This month, carbon dioxide reached 415 parts per million for the first time in human history,
according to NOAA.™® We cannot wait and need government to constructively engage in climate change
and the agricultural sector. Visionary leaders may call on America’s farmer heroes to overcome barriers
to adoption of conservation practices, but we will need a system that unlocks this incredible financial
potential. Every day we do not spend working on this new beneficial system is a day we are not adding
value to the farmers who could be increasing their profitability, addressing foremost societal concerns,
and reinvesting in rural communities.

Indigo looks forward to the development of sustainable agricultural technologies based on the
plant microbiome and by offering a business model to growers that improves farmer profitability,
sustainability, and the connection of consumer preferences with farming practices. Thank you for the
opportunity to present these remarks.

# Indigo Marketplace™ https://www.indigoag.com/indigo-marketplace.

® Aldy, Joseph and Gianfranco Ginfrate. “Future-Proof Your Climate Strategy. Smart companies are putting their own price
on carbon.” Harvard Business Review, Vol. 97 issue 3, May-june 2019 pp. 87-97.

' Earth System Research Laboratory Global Monitoring Division, Mauna Loa, Hawaii, National Oceanic and Atmospheric
Administration. United States Department of Commerce, accessed 17 May 2019,
https://www.esrl.noaa.gov/gmd/ccgg/trends/monthly.html.
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The Honorable Pat Roberts The Honorable Debbie Stabenow

Chairman Ranking Member

Senate Committee on Agriculture, Nutrition, and  Senate Committee on Agriculture, Nutrition, and
Forestry Forestry

Washington, DC 20515 Washington, DC 20515

RE: In Regards to the Climate Change and Agriculture hearing before the U.S. Senate Committee on
Agriculture, Nutrition, and Forestry

Date: May 21, 2019

The National Young Farmers Coalition (“Young Farmers”) thanks the U.S. Senate Committee on
Agriculture, Nutrition, and Forestry for calling this hearing on climate change and agriculture. Climate
change is an increasing threat to agricultural production and rural economies across the United States.
Agriculture also holds great potential to mitigate further climate change through adoption of practices that
sequester carbon in agricultural soils and reduce on-farm emissions. We look forward to this hearing and
thank the Honorable Pat Roberts and Debbie Stabenow for highlighting this pressing issue.

Our members across the country increasingly report challenges to their farm operations due to climate
change: the West has seen intense drought and water scarcity which threatens farmers’ ability to irrigate
their crops and depletes soil moisture necessary for dryland farming; the East Coast had major crop losses
last year due to intense rain and flooding; and hurricanes in the South decimated many crop and livestock
operations, causing billions of dollars in damages. This year, floods in the Midwest have cost over $214
million in damages to crops and livestock in Iowa alone, and continue to disrupt planting and shipment of
agricultural products.

In our 2017 national survey of our coalition, 66 percent of respondents said that they had experienced
shifting weather patterns on their farms and 53 percent of respondents attributed these changes to climate
change - This finding is consistent with Young Farmer's 2016 survey of young farmers and ranchers in
the Colorado River Basin, which found that climate change was the third most frequently cited
agricultural concern among respondents.: That survey also found that young farmers prioritize on-farm
conservation efforts known to help farmers adapt to and mitigate climate change.

Our farmers’ concerns echo the scientific consensus on the urgency of climate change and its impact on
agricultural production. The International Panel on Climate Change Special Report on Climate' and the
United States Global Change Research Program’s Fourth National Climate Assessment: both project
devastating impacts for agriculture, including declining productivity in both crops and livestock and
increasing vulnerability of rural communities, unless we take rapid and coordinated action.

To assist young farmers in adapting to drought and building resilience to climate change, the National
Young Farmers Coalition provides training, builds farmer networks across the U.S., and advocates for
policy change at the state and federal level. Our Western Water Trainings give young farmers across the

NATIONAL YOUNG FARMERS COALITION

PO BOX 1074 HUDSON, NY 12534 | 518-643-3564 | YOUNGFARMERS.ORG
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West a foundation in state water law and policy. and offers them the knowledge and tools they need to
help shape our water future.

In addition to providing trainings, Young Farmers has been advocating for soil health and climate-related
legislation at the state and federal level. The Southern Maine Young Farmers Coalition is advocating for
climate legislation in the State of Maine, and two affiliated chapters in New Mexico advocated to pass
state soil health legislation that recently passed. In D.C., the National Young Farmers Coalition policy
staff worked with both the House and Senate agriculture committees to reauthorize the farm bill
conservation programs. Currently, we are gathering farmer and stakeholder research to develop a federal
climate change policy platform.

Young Farmers would like to thank the Senate Committee on Agriculture, Nutrition, and Forestry for
calling this hearing and for exploring ways that farmers and ranchers can contribute to climate change
mitigation. We look forward to working with you to find climate solutions that will help farmers and
ranchers build successful and sustainable farm businesses for generations to come.

Sincerely,

S Lo,

Martin Lemos
Interim Executive Director
National Young Farmers Coalition

* The Office of the Governor of lowa Kim Reynolds, “Governor Reynolds requests expedited Presidential Major
Disaster Declaration for Missouri River ﬂoodmg” March 2019 httm // gOVeInor. mwa gov/2019/0% governor-
reynolds-requests-expedited-presidential-major-di : -

2 Sophie Ackoff, et al., “Building a Future with Farmers II,” November, 2()17

https/fwww younglarmers grglresource/building-a-future-with-farmers-1i/.

3 Kate Greenberg, et al., “Conservation Generation,” National Young Farmers Coalition, February 2016,
http://www.youngfarmers.org/wp-content/uploads/2016/02/NYFC15_water-report_Feb3_low.pdf.

*IPCC: “Summary for Policymakers, Global Warming of 1.5°C. An IPCC Special Report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the context of
strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate
poverty”, 2018.

% Jay, A., et al.,, “Overview. In Impacts, Risks, and Adaptation in the United States”, 2018. Fourth National Climate
Assessment, Volume i1
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real and significant, but it is also related to concerns about ocean debris and other waste issues,
environmental pollution of microplastics, and the state of water quality and soil health,

We respectfully submit that a holistic approach is the most appropriate means of addressing consumer
expectations. Admittedly, some others do not agree. A very recent example that demonstrates this
difference in perspective may be found in the May 20, 2019, Wall Street Journal, which reported, "The

American Chemistry Council said Maine’s recent ban on polystyrene containers is misguided because foam

uses less energy and water than paper- or corn-based alternatives, mainly because it weighs less.” See In
the Plastic-Bag Wars, the Industry Fights Back. On this point, PBPC respectfully disagrees with our
friends at the American Chemistry Council. A claim that polystyrene containers are environmentally
superior to plant based materials based on energy and water use, but disregarding various other

environmental considerations, such as waste disposal, is the sort of narrow comparison of products that

is a disservice to public discourse and the envirc | objectives co s value.

At PBPC, we view the bioeconomy as holding tremendous potential to address a full sweep of
environmental concerns and foster strong improvements in rural prosperity. The foundation of this
potential is American farmers’ leadership in sustainable production practices, an accomplishment that
does not receive adequate attention. Upon that foundation, advances in chemical engineering are
reshaping bioproducts technology and dramatically expanding their functional capabilities. With a
commitment to sustainable production practices from the farm through manufacturing, various
bioproducts offer substantial improvement in packaging over legacy products in terms of greenhouse

gas emissi waste water quality and soil heaith,

PBPC stands ready to serve as a resource to the Committee as it considers the biceconomy’s role in
addressing the diverse economic and environmental needs of rural, suburban, and urban communities
across America. Additional information regarding the PBPC may be found at “PBPC.com” or by

contacting Ben Gruitt at Ben@PBPC.com.

Sincerely,

K Dtk
i

Mary Solecki
Plant Based Products Council Spokesperson

die(202) 3312028
bpe.cont
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STATEMENT OF THE NATIONAL SUSTAINABLE AGRICULTURE COALITION

SUBMITTED TO UNITED STATES SENATE COMMITTEE ON AGRICULTURE,
NUTRITION, & FORESTRY

REGARDING “CLIMATE CHANGE AND THE AGRICULTURE SECTOR”
MAY 21, 2019

WASHINGTON D.C.

Chairman Roberts, Ranking Member Stabenow, and members of the Senate Agriculture Committee,

Thank you for holding today’s Senate Agticulture Committee heating to examine climate change and
agriculture. Climate change has and will continue to impact agricultural productivity and viability in
the United States. At the same time, farmers and ranchers are uniquely positioned to be a critical
part of the solution. We applaud you for recognizing the severity of the problem, and we look
forward to working with you to ensure farmers and ranchers have the tools they need to be leaders
in nationwide efforts to significantly mitigate and adapt to the pressures of a changing climate.

NSAC Position on Climate Change and Agriculture

The National Sustainable Agriculture Coalition (NSAC) is a national alliance of family farm, food,
rural, and conservation organizations that together take common positions on federal agriculture
and food policies to advance sustainable agriculture. Our member organizations, and the farmers
and ranchers they wotk with across the country, believe that climate change presents a severe and
immediate threat to the agriculture sector and to rural communities across the country. We also
believe that farmers and ranchers can, and must, be part of the solution as we work to support and
advance climate change mitigation and adaptation.

Not only are farmers and ranchers at the frontlines when it comes to the effects of climate change,
including droughts, floods, extreme temperatures, severe storms, and shifting pest and disease
pressures, but they are also uniquely positioned to be part of the solution and significantly contribute
to climate change mitigation. Through soil health management practices that sequester and store
carbon in the soil, as well as through the adoption of agricultural systems that reduce greenhouse gas
emissions, farmets and ranchers absolutely must be part of climate change solutions, and they must
have a seat at the table as we work to develop policy solutions to address this pressing issue.

Farm Bill Opportunities

NSAC worked across a wide range of issues included in the 2018 Farm Bill to protect and improve
natural resources, expand oppottunities for the next generation of farmers, invest in local and
regional economies, and scale up agricultural reseatch efforts to build a more sustainable food and

110 Maryland Avenue NE, Suite 209 ¢ Washington, DC 20002-5622
p{202) 547-5754 {202} 547-1837 + http://sustainableagriculture.net
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farming system. We thank you for your leadership and tireless efforts to pass a strong, bipartisan
farm bill, and we look forward to continuing to work with you on farm bill implementation in the
months and years ahead. As you know, the 2018 Farm Bill included several important provisions to
help advance climate change mitigation and adaptation, including, but not limited to, the following:

¢ Increased payment rates for conservation activities that build soil health, including cover
ctops, resoutce consetving crop rotations, and advanced grazing management;

& Priority for conservation activities and systems that build soil health and address weather
volatility;

s Establishment of on-farm soil health demonstration trials for innovative practices;

® Increased funding to protect agricultural land from development and to restore and protect
wetlands;

¢ Strengthened protection of native grasslands that provide enormous carbon storage benefits;

e Addition of new soil health priorities within agricultural research programs and increased
funding for organic research;

* Inclusion of public plant breeding provisions to increase farmers’ access to the most
productive and well-adapted seeds for their operations, geographies, and a changing climate;

¢ Clarification of the definition of cover crop termination in order to reduce farmers’ fears
that cover cropping could risk their crop insutance coverage; and

® Requitrement for USDA to identify available data relevant to conservation practices and the
effects of conservation adoption on crop yields, farm and ranch profitability, and soil health.

The implementation of these important provisions will be critical to supporting farmers and
ranchers in their efforts to mitigate and adapt to climate change. We look forward to working with
you and with USDA to ensure successful implementation of these provisions, as well as working
with our member organizations across the country on outreach to promote these opportunities and
ensure farmers and ranchers can utilize and benefit from these important provisions.

Addressing the Severity of the Crisis

Given the severity of climate crisis, as well as the need for incentives and support for farmers and
ranchers on the frontlines of climate change, we also believe it is critical to scale up the resources
and tools available for climate change mitigation and adaption. In order to reduce the risk to
producers in shifting to new climate-friendly agricultural systems, we need to invest in relevant
financial incentives, technical assistance, and research.

It is essential that any national climate policy recognize the role that agriculture can and must play in
avoiding the worst impacts of climate change, increasing soil health and carbon sequestration, and
reducing greenhouse gas emissions. Climate change threatens agricultaral productivity, as well as the
viability and profitability of fatmers and ranchers across the country. We need policy solutions that
not only support farmers and ranchers in adapting to these pressures and building resilient
agricultural systems, but that also provide them with the tools and resoutces to play a leading role in
mitigating the effects of climate change through carbon sequestration and greenhouse gas emission
reductions.

110 Maryland Avenue NE, Suite 209 « Washington, DC 20002-5622
p (202} 547-5754 f(202) 547-1837 « htip://sustainableagriculture.net
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Conclusion

We thank you for holding the hearing today to further examine climate change and agriculture, and
we look forward to working with you to support innovative policies that bring farmers and ranchers
to the table as a critical part of the solution.

Sincerely,
Alyssa Charney Juli Obudzinski
Sentor Policy Specialist Interim Policy Director

110 Maryland Avenue NE, Suite 209 « Washington, DC 20002-5622
P (202) 547-5754 £(202) 547-1837 ¢ hitp://sustainableagriculture.net
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May 21, 2019

Chairman Roberts, Ranking Member Stabenow and Members of the Committee-

1 am Abby Youngblood, Executive Director for the National Organic Coalition. The National
Organic Coalition is a national alliance of organizations representing the full spectrum of
stakeholders with an interest in organic agriculture, including farmers, ranchers, conservationists,
consumers, retailers, certifying agents, and organic industry members. NOC seeks to advance
organic agriculture and ensure a united voice for organic integrity, which means strong,
enforceable, and continuously improved standards to maximize the multiple health,
environmental, and economic benefits that organic agriculture provides.

Thank you for the opportunity to provide testimony on the important topic of climate change and
the agriculture sector. In the organic agriculture sector, we are very excited and engaged in this
topic because there is strong science showing that, in general, organic practices are climate-
friendly practices. I welcome this opportunity to summarize what we have learned from the
evolving science on this topic.

Important Role of Organic Agriculture in Addressing Climate Change

Organic agriculture has led innovations in farming for decades, particularly in the development
of climate-friendly soil building techniques and farm inputs. Healthy soil is the cornerstone of
organic agriculture and a critical solution for addressing climate challenges. Organic farming
practices help mitigate climate change by keeping roots in the soil, preventing soil erosion, and
sequestering soil carbon. Nutrient-rich, biodiverse soils foster the ability of crops to withstand
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and adapt to extreme weather-induced events such as droughts, floods, fire, and high winds.
Accelerating the adoption of organic agricultural practices in the U.S. and abroad will go a long
way toward solving the global climate crisis.

ORGANIC ELIMINATES A SIGNIFICANT SOURCE OF NITROUS OXIDE
EMISSIONS

EPA estimates that U.S. agriculture contributes 8.6% to the country’s anthropogenic greenhouse
gas (GHG) emissions, releasing the equivalent of 574 million metric tons of carbon dioxide
annually into the environment, mostly from fossil fuel production and use. Nitrous oxide
emissions from soils comprise 50.4% of all domestic agricultural emissions.’ The chemical is a
tong-lived GHG and ozone depleter, with 310 times the global warming potential of carbon
dioxide."

® Organic regulations (§205.105) prohibit the use of synthetic substances in crop production.

® Prohibiting synthetic fertilizers in organic eliminates a significant agricultural source of N20O
emissions. Since nitrogen is an essential plant nutrient, many organic farmers apply soil
amendments such as manure and compost, and grow leguminous cover crops, to fix nitrogen in
the soil.

® Efficient nitrogen use is key to reducing GHG emissions; aerated organic soils have low
mobile nitrogen, which reduces N2O emissions from agricultural fields.™

® The use of synthetic pesticides is prohibited in organic agriculture. Synthetic pesticides disrupt
nitrogen fixation and inhibit soil life. The absence of pesticides in the soil allows diverse
organisms and beneficial insects to decompose plant residues and help sequester carbon,

ORGANIC PRACTICES CAN MITIGATE CLIMATE CHANGE

Healthy, biodiverse soils are integral to thriving organic farming systems and they also impact
climate change. As biologically active soils break down crop residues, they release carbon
dioxide and nutrients. Stabilized soil organic carbon that adheres to clay and silt particles or
resists decomposition is sequestered and can remain in soils for decades or even millennia.

® Organic regulations (§205.203) require the implementation of soil fertility and crop nutrient
management practices to maintain or improve soil such as crop rotations, cover cropping, and the
application of plant and animal manures.

® Research has shown that if the standard practices used by organic farmers to maintain and
improve soils were implemented globally, it would increase soil organic carbon pools by an
estimated 2 billion tons per year — the equivalent of 12% of the total annual GHG emissions,
worldwide.™
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& Cover crops, routinely planted by organic farmers after harvesting cash crops, rebuild soil
nitrogen and improve carbon sequestration by adding soil organic matter. Planting deep-rooted
cover crops like forage radish or cereal rye further aid in the long-term sequestration of carbon.

& Compost is an important organic farming soil amendment and, when used judiciously and in
combination with cover crops, it accrues more soil organic carbon than when used alone.

® Adding compost to rangeland and intensively managing and rotating livestock can increase
plant productivity and heighten carbon sequestration.

¢ Diverse crop rotations, using plants with deep, extensive root systems, play an important role
in sequestering carbon. Research has shown that although most scil biological activity occurs
near the earth’s surface to take advantage of the sun, 53% of the global soil organic carbon is
found at depths 12-39 inches below the surface.”

® Prudent green and animal manure applications, crop rotations, intercropping, and cover
cropping improve farm soils and help prevent soil erosion, which depletes the amount of carbon
the soil is able to store.

ORGANIC AGRICULTURE INCREASES RESILIENCE TO CLIMATE CHANGE

By design, organic agriculture builds resilience into the system of food production. Growing
strong crops and livestock on healthy soils with bountiful biodiversity above and below ground
facilitates the ability of organic systems to tolerate, adapt to, and recover from extreme weather
conditions.

® High levels of organic matter in organic farm soils increase soil water retention, porosity,
infiltration, and prevent nutrient loss and soil erosion. These soil properties make agriculture
more resistant to flooding, drought, high winds, and the loss of soil organic carbon.

® Diverse cropping and intercropping on organic farms keep pest and predator relationships in
check, decreasing crop susceptibility to insect pests and disease and increasing crop resiliency
and adaptability to the extreme variabilities of climate change.

® “Given its potential for reducing carbon emissions, enhancing soil fertility and improving
climate resilience, Organic Agriculture should form the basis of comprehensive policy tools for
addressing the future of global nutrition and addressing climate change.”"

As Congress debates effective strategies to address the threat of global climate change, we
believe the science shows that organic agriculture can be part of the solution to this challenge.

Thank you for the opportunity to provide this testimony on behalf of the National Organic
Coalition member organizations:
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Beyond Pesticides

Center for Food Safety

Consumer Reports

Equal Exchange

Food & Water Watch

Maine Organic Farmers and Gardeners Association
Midwest Organic and Sustainable Education Service
National Co+op Grocers

Northeast Organic Dairy Producers Alliance
Northeast Organic Farming Association

Ohio Ecological Food and Farm Association
Organic Seed Alliance

PCC Community Markets

Rural Advancement Foundation International - USA

i Environmental Protection Agency (EPA). (2018) Sources of Greenhouse Gas Emissions.
https://www.epa.gov/chgemissions/sources-greenhouse-gas-emissions

i Schonbeck, M. et al. (2018) Soil Health and Organic Farming, Organic Practices for Climate Mitigation,
Adaptation, and Carbon Sequestration, Organic Farming Research Foundation, p. 2, https:/ofrf.org/soil-health-and-

organic-farming-ecological-approach
i NCTAD/WTO, FiBL. (2007) Organic Farming and Climate Change, Doc. No. MDS-08-152.E. Geneva,

¥ Ibid, p. 42.
¥ Schonbeck, M. et al. (2018) p. 12.
“ International Federation of Organic Agriculture Movements (IFOAM).

https://www.ifoam.bio/en/advocacy/climate-change
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Chairman Roberts, Ranking Member Stabenow, and members of the committee:

Thank you for holding a hearing to examine climate change and the effects on farmers. National
Farmers Union (NFU) represents about 200,000 family farmers, ranchers and rural residents.
NFU works to protect and enhance the economic well-being and quality of life for family
farmers and ranchers and rural communities across the country.

Climate change is already having a significant impact on family farmers and ranchers. Changing
growing seasons, precipitation patterns, and increasingly frequent and severe extreme weather
events have all taken their toll, This spring, flooding left farm fields across the Midwest
underwater, Meanwhile, growers across the Southeast are still working to recover from
Hurricane Michael, which is one of only four category 5 hurricanes to make landfall in the
United States. And wildfires in California, brought on by increasingly warm and dry weather,
have caused more damage than ever before.

NFU has long been concerned with the ongoing and future impacts of climate change on
agriculture and food security. In light of these concerns, NFU members at our 117" Annual
Convention this spring passed a Special Order of Business supporting “policies, collaborations
with consumers, and efforts throughout the agricultural value chain” that would help farmers
adapt to and mitigate climate changes impact.!

NFU supports a comprehensive federal approach that would encourage and assist farmers in
implementing climate friendly practices on their operations. Core elements of this approach
include funding and promotion of the U.S. Department of Agriculture’s (USDA) existing
voluntary incentive-based conservation programs; initiatives to expand on-farm energy
production and biofuels; and measures to incentivize new markets and supply chains to help
farmers diversify their operations. A strong investment in research must underlie these efforts.
All of these initiatives are core to our principles of ensuring domestic and global food security
and competitive markets. We urge you to consider policies that provide family farmers and
ranchers the tools they need to curb future effects of climate change, increase their resiliency,
and help make America’s family farms more economically viable.

Agriculture’s role in climate change

U.S. farmers and ranchers are both contributors to and victims of climate change, While the
sector accounts for less than 5 percent of the U.S. economy, it accounted for about 9 percent of
total greenhouse gas emissions in 2017.2 Many of these emissions are due to the natare of
agricultural production: livestock emit methane; burning crop residues and tilling soil to prepare

1 See appendix.

2.8, EPA. “Inventory of U.S. Greenhouse Gas Emissions and Sinks, 1990-2017.” April 11, 2019.
Retrieved May 20, 2019. hitps://www.epa.gov/sites/production/files/2019-04/documents/us-ghg-inventory-
2019-main-text.pdf
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for planting releases carbon and other gases; and the application of certain fertilizer can release
nitrogen and other greenhouse gases.

USDA has found that climate change will affect everything from what farmers can grow to
where they can grow it. A 2015 report from USDA found that “U.S. agriculture faces significant
changes in local patterns of precipitation and temperature over the next century, with
implications for regional water cycling and water availability.” How bad things will get will
depend on the severity of changes in local weather patterns, the availability of water for
irrigation, and the ability of the sector to adapt.®

Should current weather conditions and changes persist, by 2080 crop production in some of the
maost productive parts of the country—particularly the Midwest and Northern Plains—will
decline, while Mountain and Pacific Coast states will see a marked increase in dryland
production, according to USDA. But those increases are unlikely to compensate for the
production that is lost. The Corn Belt and Northern Plains account for about half of agricultural
production in the United States, and projected declines in these regions account for 2.1 percent of
their combined acreage.* Even as farmers undertake broadscale shifts in how and what they
produce, USDA’s climate projections suggest they will have to make those potential decisions
amid increasingly frequent and severe storms and droughts.

Unlike many other sectors, agtriculture cannot only reduce its emissions but capture emissions
from other sectors. Plants take up carbon from the atmosphere and deposit it in soil, making
agriculture a key player in carbon sequestration. Practices like no-till, cover cropping, crop
rotations and precision farming techniques will help unlock agriculture’s potential as a carbon
sink, USDA and other players in the sector are working with growers to adopt these and other
climate-smart practices, which can improve yields and encourage the storage of carbon in soil.
We need to build upon these efforts to expand farmers’ access to the tools and information they
need to mitigate and adapt to climate change.

The USDA’s Natural Resources Conservation Service is using money provided in the farm bill
to work with farmers to implement a host of practices aimed at leaving soil undisturbed and
increasing plant biodiversity—key requirements for carbon sequestration in soil. And their
efforts are working. Through these voluntary, incentive-based programs, the use of cover crops,
a key tool in protecting soils, increased from 10.3 million acres in 2014 to 15.4 million in 2017,
according to USDA.> Meanwhile, about half of corn, cotton, soybean, and wheat producers have

3 USDA Economic Research Service. “Climate Change, Water Scarcity, and Adaptation in the U.S.
Fieldcrop Sector.” November 2015. Retrieved May 20, 2019.
https:/iwww.ers.usda.goviwebdocs/publications/45492/err-201. =

4 ibid.

5 USDA, National Agricultural Statistics Service. (2019) 2017 Census of Agriculture.
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adopted limited or no-till practices on their farms.® These practices not only protect the soil,
storing carbon instead of releasing it, but also curb runoff from fields that harms waterways.

Technology is helping farmers to mitigate and adapt to climate change. Farmers are using more
efficient irrigation systems to increase yields while using less water. They are also deploying
precision agriculture systems to limit the application of fertilizers and pesticides, which can both
contribute to greenhouse gas emissions and potentially cause environmental harm.

Further, farmers are also increasingly interested in on-farm energy production, including wind
and solar production, as well as producing crops for ethanol and other renewable fuels, which
can play a key role in reducing American dependence on foreign fossil fuels and provide a new
market for U.S. agricultural goods.

Building en Current Policy to Address Climate Change

While the work U.S. farmers and ranchers are doing is important to reduce ermissions, provide
energy alternatives, and make farms more resilient, it needs to be done on a larger scale. To
achieve broader adoption of mitigation practices and greater carbon sequestration by farmland,
NFU recommends that Congress and the administration expand USDA’s existing incentive-
based conservation programs, promote and incentivize biofuels and on-farm energy production,
and encourage market-based incentives for farmers to adopt climate friendly practices.

Conservation programs

USDA and farmers and ranchers know what practices work to sequester carbon and promote
agricultural resilience, but they are neither easy nor inexpensive to implement. For example,
cover crops help to capture and keep carbon in the soil, and increase resiliancy to drought and
flood. However, planting them comes at a cost to farmers in the form of seed, time, energy use,
and short-term impacts on yields. Increased funding and staff for USDA conservation programs
will be key in any effort that aims to address agriculture and climate change.

The Environmental Quality Incentives Program (EQIP) and Conservation Stewardship Program
(CSP) are USDA’s main tools for providing funding and assistance to farmers to implement
conservation practices on agricultural lands. NFU believes that both programs have a key role to
play in the battle against climate change. We applaud Congress for leveraging each program to
help farmers adapt to and mitigate weather volatility, a key product of climate change, in the
2018 farm bill.

The 2018 farm bill established Conservation Incentive Contracts within EQIP, targeting the
program for longer-term, management-focused conservation, It also allows for higher
reimbursement rates for state-designated high-priority practices. Going forward, we encourage

8 Clesson, Roger, “No-till and Strip-till Are Widely Adopted but Often Used in Rotation with Other Tillage
Practices.” USDA ERS. March 13, 2019. Accessed May 20, 2019.



92

Congress to examine ways to specifically prioritize EQIP for conservation practices that are most
effective at sequestering carbon.

NFU is also grateful that the farm bill calls for better coordination between EQIP and CSP. It is
critical that we encourage farmers to install and maintain comprehensive conservation systems.
This change allows farmers to seamlessly take advantage of both programs’ benefits. We are also
glad the CSP was further leveraged for climate-smart production with the establishment of a
bonus payment for cover crops and a supplemental payment for advanced grazing management.

Further, we were pleased to see the increases in the Conservation Reserve Program (CRP)
acreage and funding for the Agricultural Conservation Easement Program in the 2018 farm bill.
Programs such as these protect land from development and take highly erodible land out of
production. Together, they play an important role in climate change adaptation and mitigation.

On-Farm energy

On-farm renewable energy generation and energy-efficient systems can help farmers access new
revenue streams and reduce their carbon footprint and input costs. USDA’s Rural Energy for
America Program (REAP) has supported more than 15,000 renewable energy system
installations and energy efficiency improvements nationwide. However, the program remains
heavily oversubscribed. NFU supports increasing REAP funding to meet demand and to target
the program to projects with the largest climate benefits.

NFU supports “expanding the utilization of anaerobic digesters.”” However, in most cases, our
members lack the quantity of waste necessary to serve as adequate feedstock for large-scale
digesters. We believe the Carbon Utilization and Biogas Education Program established in the
2018 farm bill, will provide an effective tool to promote the development of biogas systems that
aggregate organic waste from multiple sources. We also encourage the committee to identify
ways to encourage the proliferation of small-scale digester systems.

NFU also supports the Biorefinery, Renewable Chemical, and Biobased Product Manufacturing
Assistance Program; and the Biomass Crop Assistance Program. Each of these programs can
play critical roles in promoting the development of the bioeconomy, providing farmers with
additional marketing opportunities.

Renewable fuels

NFU supports growth in the use of renewable fuels, including ethanol, and any climate programs
should work hand-in-hand with the Renewable Fuels Standard (RFS) program.

Ethanol, a renewable fuel produced largely from corn, has broad benefits for the environment.
As a renewable, domestically produced resource, it reduces U.S. dependence on fossil fuels, and
creates a cleaner burning fuel when mixed with gasoline. Real-world evidence shows use of

7 P. 137 of NFU 2018 Policy Book
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ethanol blends reduces emissions of carbon monoxide, particulate matter, air toxic chemicals,
and greenhouse gases compared to burning petroleum gasoline. As we move to even higher-
level blends of ethanol such as E20 + we see even more benefit as a higher-octane fuel, and the
motor fuel can burn even more efficiently. This results in better overall air quality than when
vehicles burn conventional gasoline, significantly improving public health.

The Energy Independence and Security Act of 2007 required EPA to conduct lifecycle GHG
emissions analysis fo identify the renewable fucls eligible to meet the various categories under
the RFS program. EPA conducted this analysis for corn-based ethanol as part of the 2010 RFS
rulemaking. Since that time, published studies and more recent data have improved the
understanding of corn ethanol’s lifecycle GHG impacts.® U.S. farmers have responded to
demand and concerns by moving toward sustainable practices and intensification, not land
expansion,’

Market-based incentives

Finally, Congress and the administration should take steps to incentivize and ease the way for
new domestic markets and supply chains so that farmers can have more control over what they
produce and have the freedom to make climate friendly choices on their land. More diversified
crop rotations have soil health and environmental benefits that in the long run can make land
more resilient to extreme weather and help soil capture carbon.

Due to consolidation, farmers and ranchers face few choices in the markets they buy from or sell
to. Many of our members have argued that this consolidation has limited their opportunities to
diversify their operations. Because farmers have limited access to diverse input options, they are
often locked into a small selection of commodities. This has implications both for farmers’
environmental and economic sustainability. To see lasting, market-based climate benefits from

8See, 6.g., ICF, A Life-Cycle Analysis of the Greenhouse Gas Emissions of Com-Based Ethanol, Report
prepared for USDA (Jan. 201 7) avallable at
IOWW. : d

9 See e.g., Bruce A Babcock and Zabud !qbal Us:ng Recent Lend Use Changes to Vahdate Land Use
Change Models, towa State University Center for Agricultural and Rural Development, Executive
Summary (2014), available at hitp./ .card.iastate.edu/prod blications/pdf/14sr109.pdf (“The
contribution of this study is to confirm that the primary land use change response of the world's farmers
from 2004 to 2012 has been to use available land resources more efficiently rather than to expand the
amount of land brought into production. ... Our conclusion that intensification of agricultural production
has dominated supply response in most of the world does not rely on higher yields in terms of production
per hectare harvested. Any increase in yields in response to higher prices would be an additional
intensive response.”); see also Renewable Fuels Association, USDA Data Show Cropland Reductions in
Counties with Ethanol Plants from 1997-2012, April 3, 2017, ava:lable at ttg //www ethanolrfa.org/wp-
S! hy d

1997-2012-1.pdf.
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agriculture, the government needs to examine ways to curb consolidation in the agriculture
industry and encourage markets that help farmers and ranchers improve their environmental
stewardship. Doing so could also create more space for other market-based incentives for climate
friendly production.

To be sure, there have been market-based carbon sequestration systems for farmers that have
worked. From 2006 through 2010, North Dakota Farmers Union (NDFU) and NFU partnered to
create a program that traded carbon credits on the Chicago Climate Exchange (CCX), which was
a voluntary cap-and-trade program similar to the mandatory system enacted internationally under
the Kyoto Protocol. NDFU served as the program’s fiscal agent, selling carbon credits that were
earned on a per-acre basis with land management practices such as no-till and reduced-till
cropping, long-term grass seeding, intensive rangeland management, and afforestation. Along
with storing carbon in the soil, the conservation methods implemented provided substantial fuel
savings, improved soil tilth, water storage and water efficiency, and reduced soil erosion. At the
program’s conclusion when the CCX ceased in 2010, NDFU had distributed more than $7.4
million to 3,900 farmers who sequestered carbon on over five million acres.

Conclusion

Government efforts fund and promote on-farm conservation, expand on-farm energy production
and biofuels, and assist farmers in diversifying their operations would be a boon to producers
who are currently struggling in a depressed farm economy. Climate change mitigation and
resilience could help to rebuild rural arcas and ensure the longevity of America’s family farms
and ranches.

Thank you for the opportunity to submit a statement for the record on climate change and
agriculture. We look forward to working with you to identify policies and solutions to this
pressing issue in ways that strengthen our family farms and rural communities.

Sincerely,

R

Roger Johnson
President, National Farmers Union
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FAMILY FARMING AND CLIMATE CHANGE
2019 SPECIAL ORDER OF BUSINESS

Climate change jeopardizes the livelihoods of U.S. family farmers, ranchers, and rural residents.
Without immediate and decisive artion, dimate change will disrupt all sectors of the national and
glabal eeonemy and pose risks to the food supply and human health and well-being. Farmers need
to have a seat a1 the table as the new political frameworks to address climate change are heing
devetoped.

Family farmers and ranchers have been significantly impacted by the changing climate, which has
vaused shifts in growing seasons, altered precipitation patterns, and increasingly severe and
frequent national disasters. At the same time, family farms are uniquely positioned to mitigate
climate as healthy soils and vegetation remove existing greenhouse gases from the earth's
atmosphers,

tn order to empower family farmers to lessen the negative impacts of climate change, NFU supports
policies, collaborations with consumers, and efforts throughout the agricultural value chain that:

- Suppert research, cost-share and other incentives to help family farmers install and manage
practices and infrastructere that mitigate climate chanpe and segquester carbon;

- Encourage USBA Climate Hubs to coordinate climate information, agronomic and risk
management support, and programs that enhance marketing options to atlow family
farmers to effectively milize opportunities to enhance profits while mitigating climate
change,

- Encourage energy efficiency, renewable energy production, and further development of the
biveconomy on family farms and in rural communities;

- Encourage conperation and colfaboration among family farmers to build and expand market
infrastructure that will allow consumers to choose agricultural products that ereate climate
henefits;

- Provide new opportunities for family farmers to articolate their climate mitigation efforts
with consumers through food processors and retatlers;

Protect family farmland from carbon intensive suburban sprawl development; and

-« Protect competition in the markets that family farmers buy from aad sell into, allowing for
more epportunities to make decisions that benefit soil and the landscape rather than
farming within the narrow prescriptive demands of excessively consolidated markets.
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There has been strong bipartisan support for the United States to be a worldwide leader in addressing global food and nutrition
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are still needed, particularly under the Trump administration. Policymakers should elevate
the issue wnthin diplomatic and national security discusions, invest more in nutrition, better link h
I science, and scale up agricultural technologies.
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Over 90 newly-elected members of Congress will arrive

in Washington this month, bringing with them new
perspectives and fresh thinking on an array of issues
important to their constituents, They will be soon
inundated with information and facing a rising tide of
requests for immediate policy attention and legislative
action, This policy brief suggests that there are few issues
more urgent and more important both at home and abroad
than food security and improved nutrition.

WHY FOOD SECURITY AND IMPROVED
NUTRITION MATTER

More than 800 million people today go to bed hungry, and
billions more have diets deficient in essential vitamins
and minerals or are overweight or obese, Malnutrition

in all its forms is now the major contributor to the global
burden of disease. And rises in hunger and food insecurity
over the last few years indicate the presence of rising
social and economic tensions and conflicts that threaten
global stability.

The legislative framework for U8, initiatives to address
food and nutrition security is in place. A Farm Bill guiding

CENTER FOR STRATEGIC &

national action on these issues over the next four years
passed during the lame duck session last month;? the
Global Food Security Act was recently reauthorized until
2023 as the framework for UL.S. support for food security
in key countries around the world.? The challenge for the
116th Congress will be to ensure effective implementation
of these key pieces of legislation. Through bipartisan
policy oversight and timely funding decisions,
congressional support matters. It impacts the daily well-
being of billions of people.

While sustained U.S. investments in international
development ultimately advance our country’s economic
development and national security interests, it is not
(nor should it be) about indiscriminately putting U.S.
interests first. Some pockets of the world depend on the
United States as a leader and partner to address complex
global development challenges. Our track record speaks
for itself: from 2010 to 2017, U.S, targeted strategies
and investments in inclusive agricultural growth and
nutrition programming decreased poverty by 23 percent
and stunting by 32 percent in areas where Feed the
Future operated.*

INTERNATIONAL STUDIES

CSIS |
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There are few issues more urgent
and more important both at home
and abroad than food security and
improved nutrition.

Numerous leaders and factors should be credited for Feed
the Future’s success, from interagency coordination under
the 1L.S. Global Food Security Strategy to the unflagging
work of U.S.-based and international partners who
implement programs on the ground. Progress hasn’t come
easily or quickly. Robust results monitoring has proven
that agricultural development tools can work, particularly
when combined with effective enabling environments and
country-led approaches.

But now is not the time to just sit back and applaud our
inspiring p laborative leadership, or legislative
victories. Despite targeted achievements, for three years
in a row global hunger has risen.’ Progress to reach the UN
Sustainable Development Goals are not currently on track
to reverse the climbing trend of undernourishment, much

less to eradicate hunger by 2020.% Despite admirable global

progress? Protracted conflicts, climate change, and mass
migration—which are inexorably linked-—are primary
drivers. And these trends are getting worse, not better.

WHY DOES THE UNITED STATES NEED

TO LEAD?

The United States has a long, proud history as a leader

in food security from a research, humanitarian, and
development perspective: a ULS. scientist, later coined the
“Father of the Green Revolution,” saved one billion lives
from starvation in the 1960s through agricultural research
and technology development; LS. tax dollars provided

a record-setting $8 billion in humanitarian assistance in
fiscal year 2017, making the United States by far the largest
single donor responding to natural and man-made crises;”
and Feed the Future estimates that it has lifted 23.4 million
people out of poverty since 2010.%

When the United States leads, other nations follow.
President George W. Bush recognized the scourge of growing
levels of HIV/AIDS infection and, with congressional
support, launched PEPFAR in 2003 as a pathbreaking
bilateral commitment to HIV/AIDS prevention and

efforts like Scaling Up Nutrition and the New Alliance
for Food Security and Nutrition, why does it feel like we
are being pushed slowly backward down a mountain of

treatment. President Obama’s decision at the 2009 G8
Summit in LAquila to commit $3.5 billion in U.S. support
for agricultural development mobilized resources more than

UNDERNOURISHED PEOPLE IN THE WORLD SINCE 2005

18 1,297

1 1,307

15 ot
945,0 g
g B 9114 w g
g 851 8398 os . e 3

812.8

2 5T 7949 ggyy 7mes POM §
& u 717§
2

3 587

7 a7

5 37

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016  2087*

Source: UN Food and Agriculture Organization via UNFAC, IFAD, UNICEF, WFP, and WHO,

Food Security and Nutsition

C$IS BRIEFS | WWW.CSIS.ORG | 2



98

six times the U.S. commitment.’® There hasn't been the
same level of political action on agriculture or nutrition for
nearly a decade, despite strong evidence that investments in
agriculture and nutrition have a high return on investment
and is an effective tool for poverty reduction.™ Sustainable
food systems made the cut as a top agenda item for the G20
meeting held in Argentina in early December, but the United
States has clearly stepped back from a global leadership role,
‘The world needs a LAquila-level moment in 2019,

Even though improving global food security aligns with

the economic and national security interests of the Trump
administration, there is no sign that the White House
plans to emulate the kind of development leadership of
the Bush and Obama administrations. At last year’s G20
summit, President Trump did announce $639 million in
humanitarian aid to help four countries facing potential
famines. In addition, the BUILD Act, a trailblazing piece of
development finance legislation, was strongly supported
by President Trump’s National Security Council.® On the
other hand, overall funding for diplomatic and development
objectives have been subject to draconian cuts in the
budgets submitted by the president in 2017 and 2018.
Bipartisan congressional leadership has been effective in
protecting the foreign assistance accounts to date, but

the signals for continued U.S. leadership on key issues—
economic growth and poverty reduction, food security, and
improved nutrition and health—are not positive.

Congressional oversight and guidance are more important
than ever to maintain the development leadership that the
United States is known for. Foreign assistance is part of our
moral fabric. The instrumental benefits, including economic
returns and global stability, are understood and appreciated
by both political parties. President Trump’s signature
reauthorizing the Global Food Security Act for the 2018-
2023 petiod confirms the importance of these issues and
the ULS. role in addressing them.

WHY IS THE GLOBAL FOOD SECURITY ACT

POLITICALLY SIGNIFICANT?

‘The groundbreaking Global Food Security Act of 2016 not
only demonstrated sincere bipartisan U.S. leadership, with
both sides of the aisle co-sponsoring and advocating for the
legislation, but also transformed a presidential initiative
into a national strategy.¥s Signed months before the 2016
presidential election, the timing of the authorization was
more crucial than most could have predicted at the time. It
placed enduring congressional commitment behind a global
food security strategy that was otherwise tied to the parting
Obama administration.

The Global Food Security Act is a reminder that enacting
policy change takes serious attention over an extended
period, even when both Republicans and Democrats support
the cause. The act was more than a decade in the making,
propelled by a community of policymakers, advocacy
organizations, and thought leaders pushing for the United
States to step up. Among these stakeholders was a 2008
Center for Strategic and International Studies (CSIS) task
force co-chaired by champions like Senator Bob Casey (D-
PA) and now former Senator Richard Lugar (R-IN). The task
force crafted a bold, bipartisan vision arguing, among other
policy points, for the United States to create a strategic
approach to global food security that connects relief,
development, energy, and trade.”®

Congressional oversight and guidance
are more important than ever to
maintain the development leadership
that the United States is known for.

WHAT IS THE CURRENT U.S. STRATEGY?
‘That ULS. Global Food Security Strategy was submitted
to C in ber 2016 as dated by the
Global Food Security Act. It provides a comprehensive
framework to achieve its vision of a “world free from
hunger, malnutrition, and extreme poverty,” replete
with thriving economies, nutritious diets, and resilient
households.” The strategy aptly details emerging global
trends, from instability and conflict, to urbanization and
gender inequalities, It meticulously outlines how to develop
an efficient and inclusive agricultural growth program at
the global level, covering everything from building market
Y and trade link toi ing water and
sanitation investments,

From a technical perspective, very little is missing.
And that may be precisely the problem: the strategy
is so comprehensive and broad that it lacks strategic
focus. From the results fr k to the
evaluation, and learning approach, the plan on paper is
solid. Translating these strategies into activities on the
ground, however, is much more complex. At the country-
level, how do you prioritize target commodities and
communities when funding is stagnant, but expectations
have risen? How do you effectively partner with a national
government that may have a well-written country strategy,
but remarkably low tax revenues, limited capacity, or
inadequate political will to invest in its own people? How

ing
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do you integrate market-led development programs with
traditional humanitarian aid in areas plagued by political
instability and violence? What is the best way for diverse
U.S. agencies to collaborate and combine efforts at the
country level when they have numerous competing
priorities and potentially conflicting missions?

LESSONS LEARNED FROM CSiS RESEARCH
Between 2015 and 2017, the CSIS Global Food Security
Project traveled to three unique Feed the Future focus
countries that represented the largest IS, investments in

allocated substantial resources—$5.6 billion or 64
percent of the total budget—to its country investment
plan and crafted robust national policies to tackle
hunger, poverty, and malnutrition.® The UN's Food and
Agriculture Organization (FAO) found Bangladesh's
strategic plans so successful that it replicated them

in nearly 50 other countries. In comparison, a lack

of government ownership can make it difficult for
donors or implementing partners to implement new
ideas or projects sustainably. In Guatemala, minimal
domestic resource mobilization and an inadequate

their respective regions at the time: Tanzania, Bangladesh
and Guatemala. During these research trips, the CSIS team
met with food and agriculture experts, donors, implementing
partners, smalltholder farmers, and representatives from

the public and private sectors to explore the effectiveness

of the Feed the Future strategy. Each country case study
furnished distinct insights that CSIS translated into the
Tracking Promises series, which includes analytical reports,
short videos, private roundtables, public panel events, and
congressional briefings.

In addition, the CSIS Global Food Security Project led
bipartisan, bicameral congressional staff delegations to
Senegal in 2016 and Ghana in 2018, The goal was to
better understand how Feed the Future principles are
applied, how the initiative’s programs relate to other
U.S. development investments, and how partners and
beneficiaries perceive the impacts of those programs.

The intention of both the CSIS Tracking Promises series
and the congressional delegations was neither to provide
a technical assessment of individual programs nor a
comprehensive evaluation of Feed the Future. Still, salient
trends that policymakers should know about the initiative
emerged from these research efforts and can inform
sustained U.5. leadership moving forward, While there
were many key observations made over the course of our
research, the following four are worth highlighting:

+ Development goals are futile without country
commitment. Both the 19 Feed the Future focus
countries, as well as the current 12 selected last
year under Feed the Future 2.0, met specific
criteria considered preconditions for success by the
interagency team. One of these is the political will
of partnering governments to take ownership of the
initiative, This critical criterion is hard to measure
and certainly doesn’t play out equally in all countries.
For instance, Bangladesh is often hailed as a medel
of government leadership. Rightfully so, as it has

provision of agriculture, health, and nutrition services
underscore the government’s inability to hold up its
end of the bargain.” Focus countries will often face
capacity constraints at the national and local levels

of government; however, experiences confirm that

the commitment of government leadership to Feed the
Future objectives is essential to success, Our experience
raised an important question: if a focus country
government fails to fulfill its responsibility in this
regard, should the ULS. consid ding or red
its engagement in that country?

Strategic collaboration between ULS. agencies and
initiatives matters. Designing a whole-of-government
structure to lead U.S. global food security efforts is
necessary to achieve ambitious development goals
and leverage the full power of the ULS. government.

It makes sense and is the right thing to do. But the
complexity of multiple agencies implementing 2

3

3 ]

singular strategy cannot be overstated. Functional

35 Wach

Vi fon in D.C. does
not automatically trickle down to the operational level
{and vice versa). Divergent priorities or processes
among agencies can be complementary at best and
contradictory at worst. The presence—never mind
proficiency—of the 11 IS, agencies within target
countries varies.? The one constant being that the U.S.
Agency for International Development (USAID}) is the
lead agency, the dominant strategist, and the primary
funder for most of the programs. Senegal is a powerful
example of how to capitalize on synergies across (LS.

fes and e programs; infrastructure
projects led by the Millennium Challenge Corporation
were vital to the success of USAID's Feed the Puture
agricultural growth programs there.”® Overall, Feed
the Future's coordination with other ULS. government
food security programs—including food aid through
USAID's Food for Peace and the (LS. Department of
Agriculture (USDA)'s McGovern-Dole school-feeding
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s weak despite imp The
elevation of resilience as a development priority and
the current reorganization of USAID has the potential
to further strengthen coordination and better bridge

the humanitarian and development divide

Nutrition interventions are not receiving the
priority they deserve, Despite the dual Feed the
Future objectives of inclusive agricultural growth
and improved nutrition, the allocation of funding to
projects meant to achieve these shared goals does
not often reflect equal prioritization. Compared

to agricultural interventions, investments that
specifically target nutrition have been meager

and potentially insufficient to achieve ambitious
stunting reduction targets. In Bangladesh, nutrition
programming in 2016 constituted less than 20 percent
of the portfolio’s total investment, with most of
these funds drawn from the USAID Global Health
funding tranche, not Feed the Puture.”® Income
growth and greater agricultural yields alone cannot
combat malnutrition; indeed, economic growth does
not inh ly lead to improved nutrition or health
outcomes, The balance of resource allocation across
the Feed the Future portfolio should be realigned

so that greater investments are made in robust

and integrated nutrition-specific and nutrition-
sensitive programming. Feed the Future strategies
should consider fruits and vegetables as priority
crops. Country strategies should also engage the
private sector in biofortification efforts, particularly
in countries where target populations derive most
of their calories from staple foods that offer little
nutritional value.

Access to finance can build resilience and change the
lives of smaltholders. Smaltholder farmer livelihoods
are increasingly exposed to external shocks, including
market volatility, climate change, and natural

di 5. Building resiliency req providing

risk management tools, such as promoting off-farm
livelihood diversification and strengthening national
disaster preparedness and response mechanisms. Often
overlooked in this equation is facilitating access to
financial services. Microfinance institutions in Feed
the Future target countries routinely see agriculture

as risky, and fail to offer financial products suitable

for low-income customers, farmers, or owners of
small- and medium-sized enterprises. When services
do exist, potential customers often lack access to the
information they need to take advantage of them. In

Ghana, only 5 p of ¢ ial lending goes to
agriculture, and interest rates have risen as high as

42 percent in recent years.” Feed the Future-funded
programs in Ghana are addressing this at the local level
through village savings and loans associations and at
the national level by working directly with financial
institutions, Access to affordable financial services,
paired with adequate financial education, can support
productive investments, drive rural economic growth,
and mitigate the risk of shocks. Plausible approaches to
achieve this objective could include private- or public-
sector insurance products, weather-indexed lines of
credit, or producer collectivization and risk-pooling.

WHERE DO WE TURN NEXT?

There are five new “roads” that [1.S. policymakers should
take to maximize our investments and sustain the drive to
transform global food and nutrition security:

1.Raise the profile of global food security within
U.S. dipl ic and national security gi
Linkages between global food security, political
stability, and economic prosperity have been well
established, from the urban food price riots in
2007 to the connections today between protracted
conflicts and potential famines,?” The inteiligence
community has recognized the threat that global food
insecurity places on U.S. national security interests.
U.S. military and political leaders have been vocal
about the role that foreign assistance plays in the
cost-effective prevention of further chaos, especially
as it relates to the nexus between food insecurity
and instability. Yet, food and nutrition security are
far from a central pillar in U.S. national security,
diplomatic, or military engagements.

The current (LS. National Security Strategy should be
lightly applauded for its emphasis on leadership in
humanitarian assistance. It gives support for “food
security and health programs that save lives and
address the root cause of hunger and disease” but is
weak in terms of its understanding and prioritization
for long-term international development programs.?
Investments in food and nutrition security protect
U.S. national security and create new markets for (LS.
goods in emerging economics—two core priorities of
the Trump administration, Yet, the White House has
failed to strengthen global food security efforts within
the State Department, make significant commitments
at global summits, or prioritize discussions within the
National Security Council.
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Hunger and malnutrition contribute to key threats
such as civil unrest and violence. Global food security
deserves greater prominence within foreign policy
debates and demands better coordination between
development, diplomacy, and defense sectors. Whole-
of-government initiatives like Feed the Puture have
proven both the effectiveness and challenges of
integrating and leveraging resources across the 1.5,
government—from trade policies to Peace Corps
volunteers—but it is past time to elevate efforts across
diplomatic and defense departments and agencies.

Global food security deserves
greater prominence within foreign
policy debates and demands better
coordination between development,
diplomacy, and defense sectors.

2. Double down on nutrition. We need to nourish, not
just feed, a growing population. Malnutrition is a
universal, costly problem. As the winners of this year’s
World Food Prize reminded us, every country in the
world is dealing with at least one form of malnutrition.
Eighty-eight percent of countries suffer from more
than one form: childhood stunting, anemia, and/or
overweight or obesity.” The burden of malnutrition
robs the global economy of $3.5 trillion yearly in lost
productivity and health care costs. One in three people
globally is overweight or obese, and the rate is rising
faster than undernutrition is decreasing.

Nutrition interventions can be the catalyst for tackling
all the UN Sustainable Development Goals, from
environmental sustainability to equity and inclusion.
With a $16 return on every $1 invested, nutrition

has also proven to be one of the most cost-effective
development interventions. Despite this high return
on investment and powerful multiplier effect, nutrition
investments by global donors are nothing short of
abysroal at less than 1 percent. It is no wonder that the
world is niot on track to meet internationally agreed-
upon nutrition targets,*

Agricultural growth programs that focus solely on
traditional staple crops, which by and large provide
limited nutritional value, need to be rebalanced

with investments in biofortification, horticultural
productivity, and behavior change and nutrition
education. There is a dramatic discrepancy between the

amount of fruits and vegetables the world needs, and
the amount produced.

It is not enough for agriculture and food supply
chain policies to be nutrition-sensitive; they must
be nutrition-driven.’ Nutrition investments and
indicators should continue to be woven into U.S.-
funded development programming and remain a top
priority within the global food and nutrition strategy.
Policymakers should support and expand global efforts
like the Scaling Up Nutrition Movement and Nutrition
for Growth and elevate nutrition commitments through
ined dipl e at global gatherings
such as the G7 and G20 meetings in 2019,

3. Better link humanitarian responses with development
strategies. The surge in global hunger levels over the
past three years has been driven by political instability
in conflict-afflicted regions and compounded by the
impacts of climate change. More than half of the
hungriest people in the world {nearly 500 out of
820 million) live in countries marred by man-made
conflict.® Most of the countries facing pre-famine
conditions in 2018, like Yemen, South Sudan, or
Somalia, don’t have the economic or political stability
required to meet the thoughtful criteria to become
a Feed the Future target country. Linkages between
political instability and food insecurity are often
touted as one of the primary reasons for sustained U.S
investments in agricultural development. Yet, long-
term food security programming can only function in
stable environments.

If the United States wants to address the root

causes of hunger and poverty, its strategy must
include investing in and linking up its strategies on
governance and peace and reconciliation, as well

as recoupling humanitarian assistance with long-
term agricultural and nutrition programs, USAID

has robust and effective humanitarian programs,

from Food for Peace to those within the office of US.
Foreign Disaster Assistance, that targets the world's
most vulnerable populations. But the nexus between
emergency life-saving assistance and inclusive market
growth opportunities needs to be further analyzed
and better operationalized. The recent addition of
Nigeria and Niger in Feed the Future’s refreshed
strategy presents a unique opportunity for USAID to
align traditional food security programming with W$
security interests, though it is too early in the strategy
implementation to assert success or failure.
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The good news is that Feed the Future 2.0's new
strategic objective, “strengthening the resilience

of communities to shocks that can lead to famine

and political unrest,” not only lifts up resilience
programming but also pushes for more strategic
collaboration between humanitarian and development
aid.* Furthermore, the transformation of USAID
includes adding “resilience” to the name of the bureau
leading the global food security strategy, and the
agency has a strong center focused on resilience.

4. Renew ULS. leadership in agricultural science, While
the U.S. government has been cutting funding for
agricultural research and development {R&D) for nearly
a decade, rapidly-growing economies—like China,
India, and Brazil—have been doing the opposite, China
ramped up spending almost eightfold between 1990
and 2013, overtaking the United States as the biggest
investor in public agricultural R&D in 2008.%

The dwindling 1.8, commitment to agricultural science
has both domestic and international consequences.
The competitive agricultural productivity enjoyed by
ULS. farmers is directly tied to a flood of breakthrough
technologies and innovations resulting from R&D
investments. Current levels of public research are
needed just to sustain current productivity levels, let
alone boost yields.

GLOBAL FOOD AND NUTRITION
SECURITY RECOMMENDATIONS
FOR U.S. POLICY MAKERS

Partnerships between U.S. scientists and
international researchers can address pest and
diseases not bound by national borders (e.g., wheat
stem rust and fall armyworm), simultaneously
safeguarding domestic agriculture against future
threats and bolstering resilience and productivity
around the world, This is especially important in
today'’s global agricultural challenges: climate change,
unfamiliar pests and diseases, and rising production
costs, to name a few.

Good news is that Feed the Future Innovation Labs
harness (LS. expertise by supporting collaboration
between 70 top US. colleges and universities and focus
country research institutions.® Investing in research
partnerships like these not only advances cutting-

edge technology to address some of the most pressing
issues facing agriculture—like water scarcity or pest
and disease control—but also builds local capacity,
fosters good will, and supports the next generation

of agricultural scientists and researchers in partner
countries, One such example is U.S. engagement in
Ghana, in which the University of Hiinois is working
with partners to boost ¢ ption of soy prod

to improve protein uptake among consumers and the
University of California, Davis is helping the University
of Ghana to develop chicken breeds that are resistant to
a highly infectious virus called Newcastle disease.”

5.Embrace and scale new technologies. Climate
change will continue to test the capabilities of the
global food system, from irregular rainfall that affects
smallholder productivity (and migration movements)
to warming temperatures that create the perfect
breeding ground for emerging pests. Supporting
researchers and ent to advance i tive
technologies that allow farmers to do more with less
natural resources is a requirement to adapt to the
new environmental norms.

Scaling innovations is only possible if governments
foster an enabling environment that attracts private
sector investraent and if smallholders are provided
access to affordable and practical technologies.®
Community-level agro-dealers need to be equipped
with training and finance tools to ensure that quality
agricultural products like drip irrigation kits or deep
placement fertilizers get into the hands of the farmers
that most need them.

Gene-editing techniqués like CRISPR, which could
be used to modify staple crop plants like cassava

CSIS BRIEFS | WWW.CSIS.ORG | 7



103

and sweet potato to increase resistance to common
diseases, have the potential to transform agricultural
production radically. With the right investors and
market environment, digital technologies like the
Hello Tractor app in Nigeria, which empowers
farmers through mechanization, could grow
exponentially. If embraced by emerging markets,
innovations like cold chain storage or safe chemical
sprays could revolutionize supply chains and reduce
postharvest loss.

USAID administrator Mark Green’s bold vision to

end the need for aid begins with spurring innovation
outside of the traditional development model.

Kimberly Flowers is the director of the Global Food Security
Project and the Humanitarian Agenda at the Center for Strategic
and International Studies (CSIS} in Washington, D.C
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Senate Committee on Agriculture, Nutrition, & Forestry
Climate Change and the Agriculture Sector
May 21, 2019
Questions for the Record
Mrs. Debbie Lyons-Blythe

Chairman Pat Roberts

1) Inyour written testimony, you provide an excelient example of the importance of research
and technology to your operation. You explain how using DNA sampling technology to
select for desirable genetic traits, such as feed efficiency and growth, reduces your cattle’s
impact on the environment. Can you describe other technologies that have been key for
your industry in improving efficiencies and thus improving environmental sustainability?

DNA sampling is just one factor in the herd management equation. While our industry
continues to make significant strides in understanding cattle genetics, our knowledge is
most useful when effectively implemented through artificial insemination. Artificial
insemination provides me a world of freedom when it comes to breeding; I am no longer
limited to passing on genes from the best bulls in my herd but can instead pass on genes
from the best bulls from around the globe.

Strong genes provide a solid foundation for the nation’s cattle herd, benefits that only
multiply with combined with our industry’s advances in cattle nutrition. Over the years,
we have significantly increased our ability to efficiently raise healthy, well-finished cattle.
By feeding rations specifically designed for an animal’s development stage, in addition to
maintaining herd health with judicious use of antibiotics when necessary, we insure that
our animals grow at a healthy rate. By feeding exactly what each animal needs, we ensure
that we are not spending money unnecessarily on rations that will provide little nutritional
benefit.

Beyond my ranch, feedyards across the country implement manure management practices
in the form of a nutrient management plan to conserve and protect water, land, and air
resources.. Manure management practices consist of carefully engineered infrastructure
designed to store, convey, and apply animal waste in a manner that’s beneficial to the
environment, Livestock producers work with engineers to implement nutrient management
plans. Additionally, feeders use hormones to optimize cattle performance, in turn reducing
methane emissions. According to the USRSB Beef Industry Sustainability Framework,
“Growth-promoting technologies such as ionophores, hormone implants, and B-adrenergic
agonists can reduce GHG emissions not only through decreasing methane emissions by
improving the rumen environment for digestion, but also through decreasing feed
requirements and overall natural resources needed to produce a unit of beef.”
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According to the U.N. Food and Agriculture Organization, trends in methane emissions
per unit of beef show that the U.S. beef supply chain not only produces significantly less
methane than the rest of the world but also becomes increasingly more efficient with each
passing decade. Enteric methane emissions from beef cattle have decreased by 34% in the
U.S. over the last three decades. This is due to increasing yields that have decreased the
number of beef cattle needed to produce the same amount of beef.

2} Advancements in research have allowed farmers and ranchers to better adapt and respond
to environmental challenges, while at the same time providing the ability for increased
yields and higher quality products. Examples like seed technology, precise fertilizer
application, and innovative conservation practices benefit not only producers but also the
environment and consumers. What specific research opportunities exist for the beef sector
that would most directly impact the ability for U.S. agriculture to continue growing the food
the world needs, in a way that will ensure healthy land and environment for future
generations?

Research is a necessary tool for improving management practices, both on pasture and in
feeding environments. As an example, on open range, land grant universities and private
entities study the benefit of dung beetles in a rangeland ecosystem. Dung beetles consume
cow patties before they break down naturally or wash away. Not only does this reduce
methane emissions from the manure’s breakdown but can eliminate nutrient runoff as well.
For feeders, feed efficiency is an area in which our industry sees daily progress thanks to
public and private research. The FDA is presently considering multiple feed additives that
would reduce methane and ammonia emissions from cattle. These additives often provide
numerous benefits: both reducing emissions and optimizing cattle growth.

Beyond research that provides tools to improve our practices, many land grant universities
publish studies to show the value of grazing pasture and rangelands. Continuing this
research is integral in demonstrating the importance of maintaining America’s cattle herd.
Additionally, as our industry strives better understand and improve our practices every day,
we depend on private and public research to advance, support, and communicate the
continuous improvement of our producers throughout the supply chain. The USRSB
supports a number of pilot projects including assessment tools, genetics, and even a
seaweed supplement with the potential to reduce emissions.

3} Your testimony provides a compelling story about the technology and voluntary
conservation practices that you and farmers across the country install on your operations.
Your testimony also highlights that many producers like yourself implement sustainable
conservation practices on their operations — not only through government assistance, but
willingly out of their own pocket. Can you expand upon the conservation work and
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practices that producers, like yourself, voluntarily incorporate without compensation by the
Federal government? How do these efforts generate both a return on investment and an
environmental benefit?

On my ranch, we utilize no-till and low-till farming to reduce soil erosion and sediment
runoff. Fields managed using no-till for multiple years generally have a higher water
holding capacity. This is particularly valuable in drought-prone areas, where lack of water
is a major concern tied to crop loss. No-till adoption also reduces soil erosion, increases
soil biological activity and increases soil organic matter. These benefits can lead to
additional economic gains over time. Likewise, cover crops provide a protective canopy
for soil, rather than leaving it exposed to wind, rain, and snowmelt. Cover crops, planted
between commodity crops, trap and retain vital nutrients, increasing commodity crop yield
and durability over time. Additionally, cover crops can improve the ability of soils to store
carbon by increasing soil aggregation. My family also employs rotational grazing to
increase forage production, reduce forage waste, and extend our grazing season.

While my family originally implemented these practices through NRCS, we quickly saw
their financial benefit, even without cost-share assistance. Our cover crop serves as forage
for cattle while building soil health and leading to higher crop yields in later years.
Increased soil health not only sequesters carbon but provides an added layer of drought
protection (healthy soil holds necessary nutrients, sustaining the ranch through long periods
without precipitation) and erosion protection (healthy soils hold water rather than allowing
it to run off),

Senator Debbie Stabenow

1} Thanks to our researchers and land grant institutions, the U.S. has made tremendous
productivity gains in animal agriculture and our cattle ranchers are producing the same
amount of beef today as we did in 1970, only this time with 33% fewer animals. What will it
take for the U.S. to continue to our beef production efficiency to feed almost 10 Billion
people by 2050, while doing so in a sustainable manner?

While we know that feeding the world’s growing population is a significant challenge,
America’s cattle producers are well-equipped to feed the world, and do so sustainably. The
key to ensuring that we have enough food to feed 10 billion people in 2050 is to ensure that
America’s agriculturalists are still able to do what they love. My children are the fifth
generation to manage our family ranch and must be able to pass the ranch on to the next
generation if we hope to feed a growing population. My family works every day to ensure
that the ranch can be passed on — we keep the soil healthy, the water clean, and the air clear.
But every day, another family hangs a “for sale” sign because they simply cannot afford to
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keep up with the increasing regulatory burden. These come in many forms — from
environmental regulation to undue transportation limitations.

As Congress looks to how it can be an ally of farmers and ranchers, rather than an
adversary, the key is focusing on voluntary practices. Farmers and ranchers strive to
implement practices to maintain and improve our natural resources, but often don’t know
where to begin. Technical assistance, whether it be from the private sector, land grant
research and extension, or NRCS is key to ensuring that producers have the tools necessary
to develop specialized conservation plans. The natural resource concerns are different in
Kansas than in Arizona, and different in Arizona than in Indiana. Unique natural resource
concerns have unique solutions, and technical assistance is vital to ensure that agricultural
producers are maximizing the practices available at their disposal.

Many cattle operations have some feeding component. Even ranches across the country are
required to feed cattle in the winter when snow covers otherwise grazeable rangeland.
During these seasons, it is imperative that all producers have access to sufficient feedstuffs
to make it through the feeding season. Genetically modified corn and other crops makes
this possible without sacrificing environmental sustainability. For example, because of
technology improvements like genetically modified corn, today’s American farmers are
producing up to 175 bushels/acre, compared to a nationwide average of 33 bushels/acre in
1945. Without improved technology, including GMO technology, it would take nearly six
times the acreage to produce the same amount of food! This means that farmers can use
less land to grow significantly more food — both for animal and human consumption. The
use of GMOs will be necessary as our population continues to grow, especially if we hope
to maintain America’s remaining forests and prairies. '

2) The U.S. Roundtable for Sustainable Beef (USRSB) has been successful in engaging
stakeholders across the beef supply chain. | commend the USRSB on the creation of
the Framework for Sustainable Beef that identified six key areas in sustainability.

a. Has or will the USRSB be publicly releasing any of the findings of the measurements
for each step in the supply chain?

Thank you for recognizing what USRSB is trying to accomplish and support it. USRSB
does intend to benchmark against its metrics and is in the process of determining how
exactly to do just that. We hope to show progress against our own metrics, which we
believe will then show through as improved environmental outcomes across the whole
industry in the Beef Industry Lifecycle Assessment (LCA) which is regularly updated.
Previous versions of the LCA can be found at www.beefresearch.org.
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b. Did the USRSB set any beef supply chain sustainability measurement goals? If so,
what are they?

Our ultimate goal is espoused in our mission to advance, support and communicate
continuous improvement in U.S. beef production. We also have a strategic goal of
achieving uptake of the U.S. Beef Industry Sustainability Framework by having 20
percent of the beef in the U.S. produced utilizing it. The goal of the USRSB has always
been to improve sustainability throughout the entire beef value chain, in a
precompetitive way. In other words, through outreach and education, we can assist in
improving sustainability of the entire American beef supply. As we turn the corner from
Framework development to Framework implementation/uptake, our focus will be on
outreach to every segment of the supply chain through education as well as through
existing industry programs.

¢. How many supply chain members took part in voluntarily measuring their individual
impact?

Our Framework was developed by more than 250 individuals from our more than 116
members. These individuals cover every supply chain sector as well as our non-
governmental organizations, allied industry companies, academic institutions, and
other research institutions. We are finalizing a self-assessment tool that will allow
anyone (it will be publicly available) to assessment and measure improvements of their
own operation or company against the Framework criteria.

Frankly, as a member of the USRSB, Blythe Family Farms, LLC. has tried to be a
representative of the American beef producer and assisted in making sure the indicators
and metrics identified are appropriate and applicable on farms and ranches across the
country. In addition, I want to reiterate, we are working for the good of all American
farmers and ranchers. The goals and accomplishments we have attained will benefit
every beef producer, whether they have been involved in the USRSB or not. For more
information about the USRSB and the Framework, please look at USRSB.org and

BeefSustainability.us.
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Senate Committee on Agriculture, Nutrition, & Forestry
Climate Change and the Agriculture Sector
May 21, 2019
Questions for the Record
Dr. Frank Mitloehner

Chairman Pat Roberts

1) Inrecent years, a number of states have adopted initiatives that would limit certain
animal housing systems used in animal agriculture. Industry groups have expressed
concern that the elimination of these technologies will result in higher rates of animal
mortality and hamper productivity. Please share your analysis of the impacts of any of
these initiatives, such as California’s propositions 2 and 12, and the effect those
measures would have on productivity and the livestock sector’s environmental
footprint.

Answer: California propositions 2 and 12 were issued to change housing and husbandry
of confined livestock and poultry, with the ultimate goal of improving animal welfare.

As you point out, Chairman Roberts, California is not alone; other states have adopted
similar legislation, often circling around anima welfare issues. However, animal welfare
is just one of several sustainability areas in agriculture, and modifications of existing
livestock/poultry housing systems to improve welfare can have various intended and
unintended consequences in other areas.

For example, | served as one of the principal investigators of @ major hen-housing study,
titled “Coalition of Sustainable Egg Supply,” which was a significant effort to assess the
sustainability impacts of replacing caged housing with cage-free housing systems for
laying hens (a study summary can be found here:
https:.//www.hfhi.umn.edu/sites/hfhl.umn.edu/ffiles/assessing effects of the food syst

em.pdf pages 353-360).

Three hen housing types were compared in the CSES study mentioned above:
1) conventional cages, 2) enriched cages, and 3) cage free. Five sustainability areas were
assessed, namely animal welfare and health; worker health and safety; food safety;
environmental quality; and financial viability.
The overall principal investigator of the study, Prof. Joy Mench, summarized some of the
study’s main findings as follows:
“Each hen housing system showed inherent limitations in terms of the extent to
which particular sustainability risks can be mitigated. And while developing
quantitative sustainability “metrics” to rank housing systems would be useful, alf
attempts to do so will involve making value judgments as to which aspects of
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sustainability, both within and across the five sustainability areas, are considered
more important when they are in conflict. For example, in addressing hen welfare
considerations, when hen heaith and behavior measures are in conflict which
should be weighted more heavily? When environmental impacts and animal
welfare are in conflict, which should be weighted more heavily? These kinds of
conflicts will ultimately be addressed by stakeholders of egg production via public
policy and purchasing patterns. An important priority for the future will therefore
be to gain a better understanding of the opinions of stakeholders regarding
sustainability issues and how those opinions are influenced by scientific
information about the sustainability of egg production.” (Mench and Rodenburyg,
2019.)
in summary, agricultural/food initiatives such as California Proposition 2 and 12 cannot
solely be addressed or guided through science, because many aspects involve emotional
value judgements. Research might accompany these initiative processes, and here it is
imperative to proceed with cross disciplinary teams consisting of STEM and social
scientists.

Although the focus of this hearing is not on particular policy proposals or solutions
regarding climate change, when considering choices in the future, what guidance would
you offer to ensure that U.S. farmers and ranchers remain competitive in a world
market?

Answer: U.S. farmers and ranchers are among the most productive in the world, and |
believe all Americans should take pride in that fact.

An often unknown key principle is that production efficiencies and environmental
emission intensities are inversely related, which means that efficient animals and plants
produce relatively less pollution per unit of production. Higher yields in U.S. animal
agriculture have led to a situation in which we have record low livestock inventories but
still meet demands. It is paramount that farmers and ranchers continue to have access
to existing and future technologies that have allowed them and will continue to enable
them to maintain their global leadership status.

All that being suid, intensive production has unintended consequences and externalities
associated with it. For example, intensive livestock and poultry facilities are designed to
optimize efficiencies, which can lead to high animal density per unit of space. These high
densities can affect animal health/welfare and the ability of the animals to perform
natural behaviors. Additionally, high stocking densities pose challenges to manure
management, potentially causing increased emissions and nuisances. Public investment
is needed to alfow us to optimize production while minimizing environmental pressures.
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3) Advancements in research have allowed farmers and ranchers to better adapt and
respond to environmental challenges, while at the same time providing the ability for
increased yields and higher quality products. Examples like seed technology, precise
fertilizer application, and innovative conservation practices benefit not only producers
but also the environment and consumers. What specific research opportunities exist for
U.S. agriculture that would most directly impact the ability to continue growing the food
the world needs, in a way that will ensure healthy land and environment for future
generations?

Answer: The question above was recently posed to a National Academies of Sciences
committee

(http://www8.nationalacademies.org/onpinews/newsitem.aspx?Record!D=25059),

which made the following five recommendations:

A. A systems approach to understand the noture of interactions among the different
elements of the food and agricultural system can be leveraged to increase overall
system efficiency, resilience, and sustainability. Progress is only able to occur when
the scientific community begins to more methodically integrate science, technology,
human behavior, economics, policy, and regulations into biophysical and empirical
models. Transdisciplinary science and systems approaches should be prioritized to
solve agriculture’s most vexing problems, the report says. Enticing and enabling
researchers from disparate disciplines to work effectively together on food and
agricultural issues will require incentives in support of the collaboration.

B. The development and validation of highly sensitive, field-deployable sensors and
biosensors will enable rapid detection and monitoring capabilities across various
food and agricultural disciplines. Sensing technology has been used widely in food
and agriculture to provide point measurements for a characteristic of interest, such
as temperature, but the abifity to continuously monitor several characteristics at
once is the key to understanding both what is happening in the target system and
how it is occurring. An initiative should be created to more effectively develop and
employ sensing technologies across all areas of food and agricuiture. For example,
soil and crop sensars could provide a continuous data feed and alert a farmer when
moisture content falls below a critical level to initiate site-specific irrigation to o
group of plants, eliminating the need to irrigate an entire field.

C. The application and integration of data sciences, software tools, and systems
models will enable advanced analytics for managing the food and agricultural
system. The food and agricultural system collects an enormous amount of data, but
has not had the right tools to use it effectively, as data generated in research
laboratories and in the field have been maintained in an unconnected manner, the
report says. The ability to more quickly collect, analyze, store, share, and integrate
heterogeneous datasets will vastly improve understanding of the complex problems,
and ultimately, lead to the widespread use of near-real-time, data-driven
management approaches.
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D. The ability to carry out routine gene editing of agriculturally important organisms
will allow for precise and rapid improvement of traits important for productivity
and quality. Gene editing is poised to accelerate breeding to generate traits in
plants, microbes, and animals that improve efficiency, resilience, and sustainability,
the report says. This capability opens the door to domesticating new crops and soil
microbes, developing disease-resistant plants and livestock, controlling organisms’
response to stress, and mining biodiversity for useful genes. Furthermore, crops could
be effectively modified for enhanced taste and nutritional value.

E. Understanding the relevance of the microbiome to agriculture and harnessing this
knowledge will improve crop production, transform feed efficiency, and increase
resilience to stress and disease. Research on the human microbiome demonstrates
the effect of resident microbes on the body’s health; however, a detailed
understanding of the microbiomes in agriculture is markedly more rudimentary. A
transdisciplinary research effort focused on the various agriculturally relevant
microbiomes and the complex interactions between them would help modify and
improve numerous aspects of the food and agricultural continuum. For example,
understanding the microbiome in animals could help to more precisely tailor nutrient
rations and increase feed efficiency.

4} The agriculture sector is often eager to access new technologies that could be useful in
improving efficiencies, and also have the positive effect of lessening the environmental
impact of the agriculture sector. However, we often hear the regulatory burden for
approving such technologies is so great that U.S. agriculture stands to suffer as such
approvals languish. Is this a concern you share? If so, could you describe instances
where this scenario has occurred?

Answer: Societal concerns pertaining to the use of technologies in agriculture and food
production seem much greater than in other sectors, such as human health. Some
examples of useful agricultural technologies that are often criticized are: GMOs,
glyphosate and the use of production-efficiency promotors such as rBST. Although
proven safe and effective by most relevant agencies, all of the technologies mentioned
above have been continuously scrutinized, and those who wish to use them face ongoing
challenges in obtaining or retaining the “social license” to do so.

Technology providers in the agricultural sector are cautious about investing in R&D and
inventing new products that even though effective, will likely meet massive societal
resistance. For example, there are several feed additives in development that can
effectively reduce enteric methane from ruminant livestock and thus, have a positive
effect on greenhouse gas emissions. However, it has yet to be seen if the public will
tolerate the use of methane inhibitors to be fed to cattle to achieve lower methane
emissions.
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5} The EAT-Lancet Commission recently released a report and campaign arguing that
human diets worldwide must be drastically altered and include virtually no animal-
sourced foods in order to promote planetary health. Have you reviewed the analysis
presented in the EAT-Lancet report, and if so, does the data support the conclusion
presented in the report?

Answer: The recent report from the EAT-Lancet Commission is a complex study with the
overarching goal of changing global dietary patterns from animal- to plant-based diets.
The authors claim that this dietary shift would drastically improve both human health
and planet health.

The nutrition and health portion is largely based on nutritional epidemiology, a tool not
suitable in proving causality to predict chronic disease. Claims that the EAT reference
diet is “healthy” — and thus superior to other diets ~ has been met with significant
opposition from the nutrition science community.

As an environmental expert, | have kept my focus on the environmental claims of the
commission’s report. When comparing environmental impacts across various diets,
namely the business-as-usual diet versus the EAT reference, pescatarian, vegetarian and
vegan diets, the EAT team showed no meaningful difference. In other words, the data
provided by EAT do not show that their reference diet provides advantages in land use,
water use or nutrient pollution. In fact, diets higher in plant-based ingredients were
shown by EAT to have a more detrimental impact on biodiversity.

The only meaningful environmental difference across diets was in the area of
greenhouse gas emissions (GHGs). Unfortunately, inconsistencies in the report regarding
how GHGs were measured (i.e. Global Warming Potential, GWP100 vs 20} bring the
validity of this measure into question.

After asking the authors about the lack of differences across diets, which seemed
contradictory to all their major outreach on the environmental side, | was informed that
the report’s meat consumption limits were not set due to environmental considerations,
but were solely in light of health recommendations. [ was told that “...this is not the diet
to reduce climate change, but the diet to reduce the risk of premature mortality due to
dietary related health causes....” (Fabrice DeClerc, EAT Science Director).

In summary, the report of EAT-Lancet was a start toward defining a healthy and
sustainable diet but seemingly with a strong vegetarian/vegan bias, which has led to
significant opposition. In my opinion, the environmental data presented in the EAT report
do not support the planetary health claims.
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Senator Debbie Stabenow

1} In Michigan, our researchers are focused on climate change solutions that will result in
higher yields with less water inputs, as well as crops that are more resistant to stresses
including drought, high temperature, flooding, disease, weeds and insect pests. MSU’s
Plant Resilience Institute is leading national efforts to enhance plant resilience to
environmental challenges including extremes in weather and climate change, providing
foundational and translational plant research aimed at increasing the productivity and
quality of food and energy crops. Dr. Mitloehner, you know firsthand the role research
and extension plays in helping producers adapt to climate change, while
also helping them implement practices that can sequester carbon and cut down on
harmful emissions.

a. Do you have any suggestions for how we can improve or strengthen the role
research and extension plays in addressing climate concerns?

Answer: Agricultural research provides a strong societal rate of return to the
public, Each 51 spent on agricultural research gives 510 back to the economy.
Cooperative extension is critical to extending our knowledge to the farmers and
ranchers who need it. in addition, it allows us to learn directly from the
stakeholders about their chalienges and pressing needs. An estimated 7.3
percent of the annual agricultural productivity growth from 1949 to 2002 was
due to extension activities aimed at enhancing on-farm production efficiency.

For a pressing challenge like climate change that sits squarely in the public
domain, public investment in research and extension on this topic area are of
paramount importance. Private funding of research has filled some of the gap in
recent declines in public funding for agricultural research; however, private
funding tends to focus on marketable outcomes. Climate change is a cross-
cutting issue, requiring both mitigation research and adaptability/resiliency
research that will largely need to be addressed via public funding.
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b. How can we improve collaboration and share best practices about climate
change across the land grant and cooperative extension system?

Answer: See answer 1q.

2} Inyour testimony you mentioned that forty percent of food purchased in the U.S. is
wasted and is a major contributor to agriculture’s carbon foot print.

a. Can you describe some actions that can be taken at the federal level to reduce
food waste?

Answer: It should be noted realistically that food waste cannot — nor should it be
- reduced to zero. A food supply that provides abundance and affordable food to
the public will generate waste. However, we can strive to reduce waste and
divert waste from landfills to higher-value uses, such as feeding hungry people,
using food waste as animal feed or generating bioenergy. These strategies are
outlined in the Food Recovery Hierarchy:
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In October 2018, the USDA, FDA and EPA signed a joint ggreement to address
food waste and losses.

How can industry, farmers, and the public sector work together to reduce food
waste?

Answer: There are unique opportunities to “close the loop” with food waste by
using wasted food as a livestock feed source, a feedstock for anaerobic digesters
that co-digest food waste and animal manure to produce biogas and fertilizer,
and/or composting food waste for use as a soil amendment in crop production.

What kind of public research is needed to address food waste issues?

Answer: Public research is needed to help identify strategies to “close the loop” in
feasible ways. Food waste recovery systems have multiple steps from food
service or food retailer establishment to the recovery phase. Research of the kind
required will need to be cross disciplines.
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Senate Committee on Agriculture, Nutrition, & Forestry
Climate Change and the Agriculture Sector
May 21, 2019
Questions for the Record
Mr. Matthew Rezac

Chairman Pat Roberts

Advancements in research have allowed farmers and ranchers to better adapt and respond
to environmental challenges, while at the same time providing the ability for increased
yields and higher quality products. Examples like seed technology, precise fertilizer
application, and innovative conservation practices benefit not only producers but ailso the
environment and consumers. What specific research opportunities exist for the soybean
industry that would most directly impact the ability for U.S. agriculture to continue growing
the food the world needs, in a way that will ensure healthy land and enviroanment for future
generations?

Any research that focuses on the economic opportunities for producers is key. Research
that continues to advance increased yields, whether through new biotech traits or
advances in seed technology, is important because it increases the efficiency and
potential profitability of farmers. At the same time, precision conservation tools (such as
the Truterra Insights Engine from Land O’Lakes SUSTAIN, which | mentioned in my
testimony to the Committee, hold tremendous promise to help farmers target their in-
field conservation efforts, helping them focus both on safeguarding the environment and
optimizing their business. Advances that have both an economic benefit to the farmer and
an environmental one will have more uptake by farmers because farmers are always
seeking the latest tools that could help them be both more efficient and more profitable.

How has biotechnology enabled you to address environmental sustainability issues on your
operation

As | noted in my testimony, technology and innovation is key to not only environmental
sustainability but also for economic opportunity. For me, adoption of all kinds of
technology has been critical for the environmental and economic health of my farm. Most
farmers have fully adopted biotechnology, and of course those biotech traits have
resulted in higher yields which means more food can be grown on the same number of
acres, making us more efficient. In addition, we are able to optimize our use of fertilizers
and pesticides because of biotech seeds, which again in turn provides environmental and
economic benefits.

in your testimony, you discuss the importance of precision agriculture and how this kind of
technology allows you to control and limit input waste. What types of precision agriculture
do you use for application of crop protection tools? Recently, there has been significant
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attention on certain chemistries and pending litigation from environmental non-
governmental organizations threatening continued use of certain types of crop protection
tools. How would the potential loss of crop protection tools impact your farm’s productivity
and your business’s bottom line?

One of the most frustrating false narratives is that farmers are wasteful with crop
protection tools and inputs. In this farm economy, we can’t afford to be inefficient and be
wasteful. While farmers are always adapting, taking away crop protection tools would be
devastating to farmers in this tenuous time.

Across the country, farmers and ranchers continue to share with me the concern of
regulatory burdens impacting their farming operations. During these tough economic
times, certainty is in the mind of all producers especially with the thought of unforeseen
regulatory costs. What Federal regulatory challenges from agencies like U.S. Environmental
Protection Agency (EPA) or the U.S. Fish and Wildlife Service do you think are looming that
might impact your farm'’s profitability or long term viability?

Fortunately, my operation has not been faced with huge reguiatory burdens but |
understand that is a concern in heavily regulated areas like the Chesapeake Bay. Our
policymakers in Washington need to understand how close we are farming on the
economic edge in today’s economy. As | mentioned in my testimony, we are not farming
to rake in profits — we’re farming to lose as little as possible and we're focusing every day
on making sure our farm remains strong into future years. Every new regulation and
requirement has a potential impact on our bottom line, but producers can also do their
part by proactively adopting conservation practices and technology to be as efficient and
sustainable as possible.

Senator Debbie Stabenow

In your testimony, you emphasized the importance of Public-Private Partnerships. The 2018
Farm Bill increased the mandatory investment in the Regional Conservation Partnership
Program {(RCPP}. How can increased coordination between the public and private sector,
particularly in the case of RCPP, lead to increased adoption of sustainable agriculture
practices?

As | noted in my testimony, not one farmer, industry or sector has all the answers to the
sustainability question. My stewardship journey has been one of relationships and
collaboration and that is what RCPP does best, bringing a diverse coalition together to
solve natural resource concerns. One of the best opportunities for RCPP is to bring to the
table farmers who might not be the early adopters. The outreach from trusted sources
such as an ag retailer would be invaluable to increased adoption.
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2} Asyou mentioned at the end of the hearing, you see a lot of potential to increase farmers'
revenue through carbon markets. What potential barriers to entry or other pitfalls might
prevent you or other producers from participating in a carbon market in the future?

For a carbon market to work, the economic incentive must be there to incentivize
producers to join. For a lot of farmers in these tough economic times, any revenue stream
would be an added bonus, but the market must not be too onerous or time consuming for
a producer to participate. As | said in my testimony, farmers are often stubborn and have
a mindset of “that’s how we’ve always done it,” so you can’t expect a farmer to make
massive shifts in production practices to participate. So in conclusion, the market must
provide enough incentive to participate, it can’t expect massive shifts in production
practices and it must be easy to understand.
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Senate Committee on Agriculture, Nutrition, & Forestry
Climate Change and the Agriculture Sector
May 21, 2019
Questions for the Record
The Honorable Thomas J. Vilsack

Chairman Pat Roberts

1) Advancements in research have allowed farmers and ranchers to better adapt and respond
to environmental challenges, while at the same time providing the ability for increased
yields and higher quality products. Examples like seed technology, precise fertilizer
application, and innovative conservation practices benefit not only producers but also the
environment and consumers. What specific research opportunities exist for the dairy
industry that would most directly impact the ability for U.S. agriculture to continue growing
the food the world needs, in a way that will ensure healthy land and environment for future
generations?

Mr. Chairman- the research needs are many and varied. | might say at the outset that
investment in agriculture and food research ought to be significantly increased as a matter
of economic, environmental and national security. Public investment in agricultural and
food research has not kept pace with research investments in other important societal
areas. As for specifics | offer the following which is not intended to be an inclusive list:

1. Seed technology - work at the Salt Institute on crops that could sequester more carbon
at their roots should be accelerated.

2. Measurements - work needs to be increased in the area of measuring the effectiveness
of land conservation and soil health activities in order to better facilitate the
development of efficient eco-system markets and services.

3. Feed Additives - continued research should help to identify ways in which feed could
reduce the production of methane in livestock without harming the efficiency of the
feed in building protein.

4. Manure Conversion - there is a real need to fully understand the chemical and material
components of manure and how they might be separated without great expense to
produce marketable chemicals, materials, fibers, fuels and energy feedstocks.

5. Equipment - in all of the above opportunity exists to produce new equipment to more
efficiently and less expensively produce the items suggested listed in 1-4 above.
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| would strongly suggest to the Chairman and Ranking Member they place a call to key
land grant universities to determine the current inventory of research underway now
and where holes may exist in key areas.

Senator Debbie Stabenow

1) Your testimony talked about the USDA Building Blocks for Climate Smart Agriculture and
Forestry. Can you describe what types of coordination was required during your tenure at
USDA to ensure that the Department was using all of the available authorities to pursue
climate smart ag and forestry practices? During the exercise of writing the Building Blocks
reports, did you find that there were any programs that, with modest changes from
Congress, could deliver markedly greater climate benefits? If so, which programs and what
were the changes needed?

Senator Stabenow - a key to coordination is a clear signal from the President and the
Secretary of Agriculture that Climate Smart Agriculture practices are an administration
priority and coordination within the department and within sister agencies and
departments is expected. In the Obama- Biden Administration officials within the
department had that clear signal. A key to any existing program or future programs is for
Congress to set a clear result expected from the effort while providing the flexibility within
the program to enable the department’s experts to determine what steps will best
accomplish the required resuits. This is especially true in the Conservation Innovation
Program which ought to be geared towards the innovations best supporting Climate Smart
Agriculture practices. It is equally true in the structuring of the REAP, EQIP, CSP, and RCCP
programs. Congress creates programs without clearly laying out what specific result should
be achieved by the investment. This gives each administration the chance to set its own
priorities that may or may not advance Climate Smart Agriculture practices.
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We are conducting business in unprecedented times.
The pace and scale of change and the interconnected

ecenomic, pofitical, societet and technologicat forces
at play are impacting the everyday practices of our
farmers and manufacturers, fike all others. Amid these
dvnamics, conversations and expactations about food
choices continue to evolve and deepen as people try
to understand what is good for them and good for
the planet,

The \LS, dalry community is committed to providing
the world with responsibly produced, nutritious dalry
fonds that nourish peopls, strengthen communities
and foster a sustainable fture. This deep-rooted
feditation ted to the creation of the innovation Center
and the inaugural U.S. Dalry Sustainability Summit

in 2008,

To a passerby, the gathering might have looked like
any other conference, with peobie at round tables
and flip charts and markers at the ready. Leaders
from across the dairy community met to create a
new way of working together pre-competitively o
advance dairy's sustainabifity, They charted a bold
path forward.

For an ingustry as large and diverse as ours, that was
no smali undertaking. However, dairy farmers and
comganies recognized that certain areas are betler
ssed through ¢ and ¢ ton -

priorities like food safety, animatl care and

nvironmental stewardship that the dairy community,
custamers and consumers all care about, Oniy
together can we meet the chalienge of nourishing
@ growing pepuiation within a resource-consirained
worid in need of strong climate action,
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Ten years In, we've elevated our abifity to act as

a unified industry. For exampte, 98% of U.S. mitk
production comes fram dairy farms participating in
the Nattonal Dairy Farmers Assuring Responsiple
tanagement™ (FARM) Animal Care Program,
demonstrating to customers and consumers that
the dairy community holds itself to the highest
standards. Over the years, the National Dairy FARM
Program, administered by the National Milk Producers
federation {(NMPF), has added program areas for
£nviro rdship, Antibiotic

and, most recently, Workforce Devetopment.

Through the innovation Center, we have built an
exceptional food safety program in which top dairy
plant professionals train their peers to ensure the
safety of ali dairy products. Proce: ¢

ilestons for the first deca

le of the Inmovation Center

People are more interested than ever to learn about
where thelr focd comes from and to get to know the
farmers and producers whe supply the food they eat.
Dairy farmers and companies are bringing U5,
dalry’s story to Hfe, engaging with consumers in a
proud, unifled voice to communicate authentically and
transparently about who we are, what we stand for
ang how we work.

Given the chailenges the worid faces and growing
alobat competition, the pressure to act has never been
stronger. But neither has our commitment to positive
impact been s¢ united, that is - along with the dairy
community’s spieit and grit - wift make all the difference.
We will continue on this path together, providing the
nutrient-rich, responsibly produced dairy foods people

maore than 80% of U.S. mitk production have
voluntarily implemented best practices outlined in
the U.S. Dairy Traceability Guideiines.

Industry-wide, stakeholder-informed initiatives
iike these fueled the development of the US.
Dairy Stewardship Commitment, dairy’s social

iility pledge to consumers, customers and
other stakeholders. The
is the platform from which we will demenstrate
our colfective progress over the next decade.
Within the short period from the launch in November
2018 to the end of the year, dairy cooperatives and
companias representing approximately 60% of U.S.
mitk production formatly sighed on. This inspires
confidence in our joint efforts and in the strides we
witt take to acceterate and increase adoption and
positive impact.

fove and trust that we are caring for the
fand, our animais and communities.

Thank you for your interest in this report; we welcome
your feedback.

Bt S, DB,

Barbara O'Brien
President, innovation Center for 115, Dairy,
and Dairy Management inc.

e

Mike Haddad
Chay, Innovation Center for U.S, Dairy Board of
tors, and President/CEO, Schrelber Foods
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As o leadership organization that leverages the
colfective strengths of the dalry community, the
Innavation Center for U.S. Dairy is focused on
ensuring an economically viable and socially
responsibie U.S. dairy community.
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Center for U.S. Dairy

itiated In 2008 by America's dairy farmers through
the dairy checkoff, the innovation Center brings
together dairy farmers, companies and organizations
as well as other key stakeholders to work pra-
competitively on important efforts.

Through the innovation Center, the dairy cormmunity
initiates and supports programs and best-in-class
practices from farm to table that buiid trust and
promote the current and future health and well-being
of consumers, ities, our cows, emp !
pusinesses and the planet,
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{ et Up tn Play 6 endorsed as an industry-wide youth initiative | Nearty 72000 schools involved

$EARM dntinfetic Stewerdshiy evoives from e 5 o ot e #K and Dai
i

¢ Boed Rasiun Avaisande manyat Stacted around 1990 »

inaa

et frad axdety

ining begins | 3,500+ fraving participants

B E0H 0 2010 b

addoption grows from 25% of ik protiution at 2013 gk o

1408 Dairy Traceanifity Guldelines | Voint
roove than B ¢

SEofitsk

Listaria Cantest Guide o7 .8 delry pibished

Leveraging the Pawer of Partnerships 1 Newtrient LLC forms fo create environmentat and ecanarmic vatye thinuph

Cazxabgrazxon is & foundationial elemant of the innovation Center’s manure management technalogins 3

work, Partnerships with eranizations withinand outside the dairy .

- o ; tom of { Bairy Nourishes Amarica | From 2016 b 2018, close
communfy acceirdte e ciscovers, development and adontion of 1o 00 o e ot e et s o
senatits, Tha folldwing 5t HigAIGALS partnerships with which the America network >

inovation Cénter Ras foriiat agreements and those that contrinuted § FARM Envirosmentl Stawarsship
1o iforts mentignid fy tis report: . Aress of Focus Participants from launch to 2018
Enviranmental Detensd Fimd, Fosding Americ, Field to Market: . W Faod Satety represent ~B0% of the LS. ik supply
The Allatice for Sustainable Agricuiture, SENYOUIh Fondatior; U5, 4 Eavironmental Stawardship 1 FARSS Workforeo
Department of Agricultiire (USDA) and USBAs Agricultural Researchy # Animai Cate Deveiopraent faunches ¥
Service and Natural Resources Conservation Service, World Witdlite  Sustainabie Nutsition

Fung, and numercus academic institutions and scientific organizations: W Peaple & Community
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U.S. Dairy Stewardship Commitment

The innovation Center for U.S. Dairy developed the
Stewardship Commitment as a voluntary, stakehoider-
sformed piatform to bring together the dairy

vl slemonatat

The Stewardship Commitment is an angoing pledge o

industry and to support dairy farmers, coo
and grocessers who voluntarily choo;
inindustry initiatives and report prog

T ¢ siigns and

industry action on important areas iike the
envirorment and animat care to affirm and Hustrate
long-standing vatues of responsible
oroduction and nouri: g communities, i defines
ingivaters (what s measured) and metrics (how they
ured) that enable the dairy community 1o set
eument progress and demonstrate impact
ummary table at far right).

WORK COLLECTIVELY CONTINUOUSLY IMPROVE
i + Pre-comy i i eas through trusted
to participate across the US. dalry industry tools and resources
. « Customer and third-party + incorporation of Jatest science
engagement and support and insights
~ Partnerships with peer initiatives - Reflection of dairy's |

and key thought feaders standing vaiues

The Exec

From the November 2018 faunch to yesr-end,
1S iy @ tives aad somoanies,
representing SU% of U.S. mitk production, Agproval on s

adopted the Stewardship Commitment. For adoption.

L which
sccurs at the dairy cooperative and processor
levels, helps sarn the trust of dairy's stakeholders,
Adopting companies agree to the specific terms of
adoption and to work collaboratively with 3@
stakeholders through the Dairy Sustainability Alliance
o demonstrate positive impact, Retaliers,
and other dairy customers can use the Stewardship
Commitment to dermonstrate their suppliers’
sustainability efforts and to share dairy's story
with consumers,

On a broader scate, companies that adopt the
Stawardship Commitment contribute to US. dairy's
abiity to track, aggregate and report on national
progress. This collective reporting builds credibifity
and support in tha global marketplace, sdding valus
to the entire U.S. dairy industry. it also provides &
nasaline for setting meaningful shared qoals.

i 5
gulte the ongolng devetopment of the Stewardship

inctuding three CEOs on the nno
charged with ag
credibiiity of the 8¢

TRARSPARENTLY REPORT PROGRESS

redible and consistent metrics
¥ and natior
asteated impact

treporting

I MR

ive Operating Committee of {he innovation
enter Goard of Directors provides oversight and finat

5 and decides whi
L also gversess & Ste
Task Force of 16 crow:

© are mantatory
are
ector leaters
71 Center Board
N the ad n. reporting and
wardship Commitment,

DEMONSTRATING OUR STEWARDSHIP COMMITMENT
238 on ritios soction 5 ¢

T fro

perating commi

ente

retrics. The Dairy

s It the ove
fredback to e




% ing Dalry's Social it b s
for the past decade, the Innovation Center has jed
efforts to help the dairy community understand its
most significant sacial, environmental and economic
impacts, in 2018, the Innovation Center conducted
a materiality assessment to confirm and prioritize
the sustainability areas where the U.S, dairy industry
should focus its efforts and resources. The results
show where the dairy community has the greatest
potential to amplify positive impacts and demonstrate
improvernents over time,

The scope of the materiality assessment was Eimited
to dairy production and processing within the United
States. The process was informed by the Globat
Reporting Initiative’s GRI Sustainability Reporting
Standards, the most widely used framework for
sustainability reporting worldwide. The Stewardship
Commitment priorities were mapped {o the 11 Global
Criteria of the Dairy Sustainabitity Framewark (DSF)
with health and nutrition, energy use and iand use
also included as refevant topics for ULS. dairy.

The innovation Center defines materiafity aceording to
two i i significance of social, envi

and economic impacts and (2) importance ta
stakeholders, Lach topic was reviewed and rated along
these two aspects, with the resuiting coordinates
plotted on a3 materiality matrix, as shown. A thirg
dimension, influence of U.S. dairy, was also included.

The assessment's iterative development and vetting
process considered a range of input and involved
rhal and extesnal stakeholders, A targeted, third-
party review of a draft version included representatives
from Environmentat Defense Fund, GRY Globai
Sustainability Standards Board, The Nature Conservancy,
SA! Platform and World Witdlife Fund, Subsequent
internat reviews validated the updated matrix before
finat review and approval by the Executive Operating
Commitiee and Board of Directors,
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WE. Dalry 2018 Materisiity Matrin

The materiality matrix presents relevant topics based on significance of sconomic. environmental and social
impact and importance to stakeholders. While the main objective of the materiality assessment was to prioritize
topics for strategic purposes, the results also guide the content in this report.

THRESHOLDS FOR MATERIALITY
The Innovation Center set two
s ! thresholds for materiaity {the
Proguct Safety and Quaiityss curves on the matrixy
Health and Nutritions. « The first is ot 2,5; topics
beyond this curve are material

LS, Dairy Materiality Matrix

Animal Care GHG Emissions#

4 Nutrient Managerints 0 for reporting,
e e tnergy P + Topics beyond the upper
= Soil Use threshald, which is set at 4.5,
wiorkforze Development represent the highest-rated
3 Suses | aBiodivarsity priorities: Product Safety and

Quatity, Heaith and Nutrition, GHG
Emissions, Animal Care, Water
Quality, Water Conservatinn and
Nutrient Management.

INFLUENCE OF U.S. DAIRY

This sdditional dimension kighlights
topics for which the operational
contrel or influence that dalry
farmers, cooperatives and processors
have was ratad smedium ar high,

» Resource Retovery
2 ® Gommunity
Contriduticns

importance 1o Stakenolders

H Market s
Development

TOPIC CATEGORIES

[
o1 23 48 |

Significance of Social, Environmentat and Economic impacts g

The assessment reinforced the work that the innovation Center has been doing over the years, including
the pricrities within the Stewardship Commitrnent (discussed next), ang will inform future strategi pianning.
The Innovation Center pians to reassess materiality every three years or as needed to consider changes
relevant to the industry, marketplace and/or consumer, to respond to shifts in stakenolder interests, and to
maintain afignment with the latest available scie tandards and expert opinions,

LEARN MORE in the (2.5, Dairy siip

Materiality Ass 200 Progress report svaliable at 15
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of the Innovatien Center areas of focus, as shown in the table betow.

Innovation Genter

Dairy Sastainabliity
reas of Forus i

Framework Criteria
Product Safety and

FOD SAFETY | Quaity

Topics in (h: Matertality
u

Assessme

Proguct Safety and Quatity

Brivritles in the
U5, Dairy Stewardship Commitrent

Pradunt Saiety s ality
Ensuring the safely, quality and traceability
of airy pracucts from grass to giass

Greenhouse Gas issions GHEG Emissions
E£missions Reducing dairy’s footprint to mitigate climate change
- Energy Use Enery Use

Conserving enesgy and lawering production costs
Water Water Conservation Water Conservation

Optimizing water use

Water Quality

ater Quatity
Froterting water quslity

ip Cormmitment draws upon
glahally recogrized best practices and guidance in
sustainabiity standards and report deveiopment,
including those issued by the Giobal Raporting
Inttiative (GR, the Greenhouse Gas Protocal,
CDP and 150 {international Drganization for
Standardization)

Gn tiehatt of tha L
i I g Member of the D,
Framework, a widely sdopted globat platform tor
sustainable dairy.

STEWARDSHIF ol Nutrients

rient Managemant

sient Managament
i trients fan

wimize growti and

rren Recovery

vany
ng benefits from products and
mitiizing waste

[ to the UN SDGs
%5, The United Nations (UN) Sustainable
§ = Development Goals (SDGs) are a powerful

<all to action to aft actors in so
achieve a more just, peacetul, prosperous and
sustainable future. While the dairy community

o Son [ oeym—— directly or indirectly connects to aji 17 goas, the LS.
E— smaversty 0 mpacts o et 501 dairy community Is upiquely qualiied to contribute
BHaMs BAd BTGy to the achievement of the following SDOs:
Land Use Land Use
- 2. Zero Hunger
| Animal Care Animat Care "
e weirbelag of the aniais in our care 3. Good Health and Well-Being
SUSTAINABLE Bl an N ion  tHeattn gnt Nuteition & Clean Water and Senitation
NUTRITION Promating dairy's contribution to ¢ 8. Decent Work and Economic Growth
{withes sustainaile fnod systeras p N N
o WIHE SSEIND syster 12, and Production
Rura Economies Warkforce Development | Warkforce Development 12, Ciimate Action
PEOPLE & Sragting byg and safe work N
COMMUNITY 17. Partnerships for Goals

Working Conritions

 Market Develapment

Community Cantributions

Community Contributions
Subporting heaithy, vibrant communities

{ vkt Developroant

Retevant fame Deiew Ivpshodd for reporting (p9, &3
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ailk and ather dairy foods, which are highly reguiated
at the state and federal lavels, have been a safe,
nealthy and important part of the American diet for
generations. Through the innovation Center’s Food
Safety Committes, the ¢ community promotes
research, develops stience-hased food safety tools,
designs and coordinates food safety training, anit
develops guidance, assessment materials and metrics
for dairy prog 5. Eforts arress ah aspects of mitk
production and processing aim to dimirish food safety
risks and belp ensure that dairy products are safe.

B0 sctive volunisers from over
30 dairy copperatives anid compantes contribute
to innovation Center-led food safety efforts.

More than 80% of U.5, milk praduction
is cavered by the U.S, Dalry Traceability Guldelines.
Traceability is the ability to frack a product through
ait stages of production, processing and distribution,

Ensuring the quality and safety of dalry products from grass to glass is an unwavering priority for the entive dairy community.

20172018 Progress

Education: The innovation Center helps strengthen
manufacturing practices in dairy processing faciities ~
from large processors to smail farmstead and artisan
cheese facifities.

+ Mare than 3,500 dairy industry employsas have
completed Innovation Center-fed food safety
traiming from 201 t¢ 2048,

* In 2017 and 2018, 857 individuals participated in
in-person and online courses, inciuding Dairy Plant
Food Safety and Supplier Food Safety Management
workshops and a new online Food Safety Basics for
Artisan Cheesemakers.

- 1n20%7, the Nationsl institute of Food and
Agriculture (NMIFA) awarded the innovation Center
and its university partners & three-year, $400,000
grant to help artisan and farmstead cheesemakers
swrite their own food safety plans.

The committes shares guidance and best

DEMONSTRATING OUR STEWARDSHIP COMMITMENY

oty Sumimary: Product Safety and Quality

IBICATORS AND METRICS {BROCESSOR)

practices through food satety materials.

- Launched in 2077 by the American Chease Society,
the Safp Cheasemaking ik provides a searchabie
caflection of food safety materials in Engfish and

Food safety

* Do yau have validated, verifiatle food safety programs and
management systems ir place?

-0 you frequently reassess your food safety programs
to ensure efficacy and to reflect new food safety toois/

Spanish, o ped with the innovation Canter.
-+ A Spanish version of the 2015 publication Centrat

of Listeria moenacytogenes: Guitiange for the U8
Tairy tngustry was published in 20T

practices and ?

Traceabllity
«Commitment to voluntary U.S. Dairy Traceabitity Guidetines

TERMS OF ADORTION

Dairy cooperatives and pracessors adopt and apply the U.S.
Dairy Traceability Guidefines.

- of a broader pathegen control
quidance document began in 2018

Regearch: A priority for food safety research is

the control of Listeria monocytogenas. In 2015,

the Innovation Center initiated an industry-funded

Listerla Hesearch funsartium to advance scientific

knowledge and suppor the development of new taols
for use in dairy plants,

* Atthe end of 2018, 10 consartium-funded research
projects were underway,

Antitletic Stewardship: The dairy community is

committed to the prudent and responsiote use of

antibiotics in dairy animals. £ach year, the US. dalry
community conducts nearly 4 mitlion tests on ali milk
that enters dairy plants to ensure that antibiotics are
kept out of the nation's mitk supply. FARM Antibiotic

Stewardship, a program area within the National

Dairy Farmers Assuring Responsible Management

(FARM) Program, pravides ongoing education on the

responsible use of antibiotics to keep cows healthy

and our mitk supply safe. FARM'S MUK and Dairy

Reel Drug Rasidus Prevention Raferance Manust,

publishied annually for the past 30 years, Is the

primary educational tool for dairy farms throughout
1he country.

* Since 1995, there has been a 90% decreass in bulk
itk tanker antibiotlc residues, with the lowest ever
incidence in 2018 $2.93% of the nearly 3.6 milfion
buk mitk tankers tested free of antibiotics.’

* In 2017, na antibiotic residues were found in more
than 3351 random sampies of post-pasteurized fuid
mitk and milk products tested before teaving the
processing plant, as has been the case since 201 In
2018, 4 positive samples were identified in a totai of
32,847 samples? Dairy's goal is zero incidence, and
the dairy community continually works to strengthen
the syster to reach and maintain this goal,

* Any milk that tests positive for antibiotic residues is
destroyed and carnot be sold for human consumption,
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rving natural resources and reducing the environmantal footprint of daivy products.

2O17-2018 Prograss
tndustry-wide efforts coordinated through the

FEED IMPACT

innovation Center and its Environm

s rasoure

Querview
The i

and the geer W GTOCess

resulls to establish Daselines areas for
improvemant acress the dairy value chain, While The
dairy comamunity Supports agvances from grass to
glass, the Stewardship Commitment concentrates
on topics at the fieid, daiey farm and processor

tevels. The following table highlights where impacts

assoriated with each priority occur (03 and where
matrics are alse currently in place ().

Committes foliow a deliberate, inclusive approach
start with scientific research to measure and
ungerstand a topit, then engage @ Hroad group of
stakehotders (o develop quidance, resources, metrics
and tnols to Improve perfarmance and increase
pusiness value.

Administerad and managed by the Nationat Mitk
Producers Federation (NMPF) under the Naticnal
Dairy Farmers Assuring Responsibie Management
RM) Program,
cooperatives and companies with a streamlined,
single source for voluntary assessment and reporting
of GHG emissions and energy use on dairy farms.

Researchers regularly review the mode! that
powers FARM E£S to ensure that i remains robust
and refevant. Updates in 2018 incorporated the
fatest availabie crop production data and manure
management technalogies.

Foed impsct #
. . - . .20

GHG Emlssions > s s
Energy Use - < »
Vister

. .
Conseruation "
Water Guality - o ®
Nutrient
Mansgement *
Resource N R
Recavery °

at this step of the value chain,
n metrics are in place.

Yo of th

+ From the 2017 faunch through 2018, more than

ARM £5 provides dairy producers,

Dalry's anvir
the felds that grow fegd crops.

The Feed ismpact privrity covers multipte topics:
water, soi use, biodiversity, and energy and
GHG srmissions Intersity,

On average, 35% of fawd is produced
By U3, dairy farmers, The ramaining &5%
i sourced from feed suppiiers.

20172018 Progress

To help understand and promote
reductions in the feld-fevel

Figd ansironmental impact of feed
proguction, the Innovation Cerier works i partnershin
with Fietd to Market: The Alfiance far Sustainabie
Agricuitare, Field to Market is a diverse coliaboration
working to advance the sustainabiiity of .S,
commadity crop production,

The tanovation Center participates in alt of Fleld
0 Market's standing commitiees and it

Gairy feec trops into versian 3.0 of the Fieldprin
Platform, which faunched in 2018, Fieid to Marke
assessment framework empowers brands, retarlers,
suppiiers and farmees to measure the environmenta
impacts of commeodity crop production and ide

750 FARM ES were ducted by
participating organizations.

o s for 2 updates for corn
silage and alfalfa will provide more relevant melrics
for farmers and cooperatives to track sustainable
progduction of these crops.

LEARN MORE at Hotgtomarhatang,



138

fons to mitigate chimate

rity.

Tie agricuitural sector can play an impartant rofe
in mitigating GHG emissions. In 2009, the U.S. dairy
set 3 vofuntary goal 1o reducs GHG s
o il by 25% by 2020 from & 2007-2008
. Since then, the dairy community has
Geen tracking progress using an intensity metric
cacuiated as GHG ermissions per unit of production.

2012018 Progress
.5, dairy’s cottective efforts focus on enhancing

+ The GHG Proteco
Reperting Standard is the most widely accepted and

Corporate Accounting and

North America bas the lowest deiry-related GHG
ernissions intensity globaily.®

~2% of the tots! U.S. GHG emissions is attributed
1o the U.S. dairy Industry.®

. US GHE Emissions Intensity for Fhild bk
i T8 ths, of carben slonite

peemitls 00,8

J per gaiton of milk consumed.

DEMONSTRATING UUR STEWARDSHIP COMMITMENT

) A N X i
INICATOR ANT METRICS {DATRY FARM AND PROCESSOR)

GHG Intensity
DAY PARM: Tatal &
a0 pratein (T

5 . OO, o

SRelih

ars dutput
TERMS OF ADORTION

adopted GHG standard in thit world, O
guidance o prepare a GHG Pretocokaligned inventory
and quantily emissions was completed in 2018 for
FARM £5 and the Dairy Processor Handbook

+ NMPF and the Innovation Center are collaborating
with EDF Climate Corps, (Enyironmental Defense

und's fellowsbin program, to ensure that FARM

£5 ang accompanying reseurces align with COP

tormerty Carbon Disclosure Project) Scope 3

reporting to credibly track progress toward sciencer

nased {argets and other GHG reduction goals.

in 2078, researchers began 1o A5Sess progress
taward achieving the industry's 2020 GHG emissions
reduction goat, This process has entailed

iy covperatives use o pian ta e the FARM
Brolecos o snroil farmms in FARM £5 0 measure U
metric (or they anroll 150% of farms)

Processors use the GHG Pratocos for reporting,

L £ A
DICATOR ANG METRICS (BAIRY FARN AND PROCESSOR)
Enerqy mtensity
*DAIRY FARM: Total enerqy use {converted ta milion British
thermal units IMMBTURID. of milk FPCM)
- PROCESSOR: Total energy use (converted to MMATUYID, of
production au

TERMS OF ADOPTIGN

Dairy conseratives 13a o p1ad 1o Use the TARM ES Sampiing
Protocol o envallfarms i FARK asuc2 the onetaro
anergy mateic fos they

expert, third-party review of both the underlying LCA
el and the analysis of progress. A status repert is
cted to be released in 2019,

st

Processo e Cairy
Processer HRRaok

3E3% of 1.8, dulry's total
G swinuions Is from energy use
across the dairy value chaln - from teed
production to the sad consumec®

pertunities to reduce energy use. associated
s and cosls ooour ab ewery step T

provide an inmediste cost benedit o auantify veturn

on invastrents.

272018 Progress

- The 2017 ipunch of FARM E5 (pg. 10 supporty
dairy nroducers, cooperatives and companies with
ortarm energy use reporting and reduction efforts.

- The

tnnat Detey FARM Program worked with
world Wikiife Fund to assembie an indepandent
teehnical review panel of acaderrics, farmers,
NGOS and industry specialists to create and review
the & Pewardsiip Condinpeus
fmpravement Refensnce Minwal, This guide
provides @ comprebensive suite of on-farm
management practices, including energy ef
Lt redduce a fi
Toutpriat and imorovs ity profi;

sviranmgnt

sivategt
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ATER CONSERVATION AND QUALITY

werving waler and easuring waler g

i E

Watar is a Hinite resource that is under increasing
oressure from human activities and is direcity linked
1o focal, regional and national ility concerns,

atity form the basis of the dairy comr

SO17-2018 Prograss
- In 2018, the Innovation Cender Enviconmantat

stse o i onsiderations based
ractaristics.
White management approaches are talored to
indivicual eperations and locations throughout the
4.5., oractices such as water reuse and recycling are
common on dairy farms and in processing plants.

on regionst waler supcfy

On dairy farms, nutrient management, inciuding

manure management, contributes to water quality.
Dairy plants concentrate on ensuring the quality of
water discharged for beneficial reus

Stewa Comeittes formed a Water Task Force
to gxamine water use and water quality on the
dairy farm more cios 1f aise sotinborates with
Mewirigat, LLC (g, 13) and NMPF to address on-
farm practices ralated to water quafity.

* The partnership with Field o Market (pg. 163
supperts efferts related to on-fiald water use for
Qrowng i

ad, which aceounts for 93.5% of dairy’s
water use.”

iy comeni

Dalry-retated water use represents 5.3% of fotal
U.S. water withdrawat®

S35 of Most dairy farmers
daiey's water use racycle water
3s for crop irrigation an average of
for dalry feed? 3 4o B tires,

water use
« FHELD: Reporting rgugh Fletd 1o Market

=DARY FARM: Galicns of water consumedt {lar lactating
POV

+ PROCESSOR: o
aned By source

0 of total water withdrgws ang

water stticlency
+ PROCESSOR: Gadliss 0f witer consumed b, of progucts
cutgut

Watee racyeling and reuse
* PROCTSROR: Po:
st is recysied and

Water discharge and ity

* DAIRY FARM: Refer 1o [ matric for Nutrient Managemnt

* PROCESSOR: D you have a paiic
system trat ansures fouting camgliznce with
storm water permit parametars?




NUTRIENT MANAGEMENT
rients helas

ardig

Tre nutrients in fertifizer, manire and compost are
wsed o enrich the soif and increase crop productivity,
Responsibie approaches to nutrient management
contribute to efforts to ensure waler quality,

The tnovation Center supports advances in putrient
manugemant and encourages the use of 2 nutrient
management pian, which helps guide management
decisions to ensure nutrients are applied in an
afticient ant environmentally sound manner.

ROT-R018 Progress
i1 Z0I8, the Stawardship Commilme;

represent
1 i
Thra iy Mapagsment g%, the
Centee is @ Newirient board metber,
Fhe Newtrient notogy Catalag, rei

rehiansive

Hnou

of manre
¥ technosogies,

NSICATOR AND METRIC (DAIRY FARM:
Siuteient mansqEment plan
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RESQURLE RECOVERY

The 2

ty res

¥ commIL

w5 the nwed b

&

The i of resnuree recovar ot t
rximam practical benefits from products, delay the
consumption of virgin natucal resaurcas and gencrate
i smount of wste. Food waste, in partizul
of interest o the food and apricutiure sec

i e

1

Fiorts aim to strengtien daity Drocessors’ resource
5 throuah researh, quidsnce
materia ste reduction

wante,

DEMONSTRATING DUR STEWARDSHIP COMMITMENT

£50R)

INDICATGRS AND METRICS (PROC

Weste diversion
~Percentage by weight (1bs.) of total waste stream Giverted
om iandfil o7 incinesation without recapturing enargy

Thraughgut attisienc:
~ Totat waske streamt, of production output

initiatves. The $; rageges the
Waste Managament and Food Recovery Hierarchies

ROTT-RWIB Progress
i 205, the ¥
a5 Dart of 3 broag p

st webeite uncned
teate parnership to find
soautions to food loss andd wasts. This enline hup
peovides comprehensive content on food iaxs and
waste in th i BighGHLS ways 1o hetp arhieve
the nationat goal to cut foad waste i bait by 2030

« Percentage and total volume of water (gal) that is recycled
and reused

Resouree utilization

- Food gonatedt or repurposed as animal feed and nos-foog
recyeled or composied {ibs /iotnl waste siream abs)

- Food repursosed or industrisl uses or Compast and nom
food reourposad for energy recovery (DS )/Eolal waste
stream b5

« Waste seat 20 iandfi o incinaration without recaptusing
energy (s )ftotal waste stream {1bs.)

TERMS DF ADOPTIC

Pracessors use he £P4 biesarchies as the basis for resourcy
recovery ang waste reguction reporting.




Imal gore I8 not anty an ethicat
omwt»on tis essential for 3 productive herd

and grifical to a farm's profitability and success.

I consulation with veterinarians and recogoized
experts, the US, dairy industey developad a leading
animai care program io establish guidelines and
standards for cow care and create & cuiture of
contingous improvement. This unified approach
heips strengthen pvidence-based practices on all
datry farms and helps built public confidence.

SOIT-Z0I8 Progress
sempnstrale its commitment to aaimal care,

the dairy sammunity has worked with
m sakehoiders

2 2009 o develop and
evoive FARM Animal Care, 3 program
area within the National Dairy Farmers

Assuring Responsioie Managerert

{FARM) Program. Administered by National Mifk

Producers Federation (NMPF), FARM Animat Care

romotes responsible operating procedures and

oractices and encourages continuous improvement
fo assure the public that dairy farmers raise and care
for their animals in a humane and ethical manner.

Onefarm evaiuations and thirg-party verificati
the program help the FARM Pragram's integrity. AL
its core, the program relies on scientific evidence
and findings to develop standards. The program’s

1 upo2 atag svery thres

» 1n 2018, FARM Anim:

- Gver 480 s

sce becama the first fvestock
anirnai care mngr a1 in the worid to comply svv(h

150 ganization for 5

reauirements and quidance, providing assurance
that U.S. dairy fonds come from animals treated
under internationaly recagnized standards.

nod end certified Ssecond pa
ayaluatoss have contutted mere than S0.000 ont
farm evaluations since the pregram's inception.

ty

g Year

Ardmat nare
+Do you partizipate in the FARM Animai Care program?

Dairy cooneratives particiate \F.‘ANMAN'%
Dairy processees sauree 0% of pi
raaM-eneding fa




SUSTAINARL

NUTRITION

Vs rofe as a autritious source of snjoyable,
ble, aceessibie food is foundationat to dairy's
food systems.
airy Council (NDD) and the

initiatives combine research, education, (édanca ang
cutreach 1o raise awarenass about kow respensibly
praduced dairy foods contributa to nutrition and bealth,

Dalry foods, ke milk, cheese and yogurt, provide
nutrients imaortans to good health - including catcium,
ohospharus, vitamin B12 and high-quatity proteins™

Within the context of healthy sating patterns,
dairy foods are associated with raduced risk of
cardiovascular disease, type Z diabetes and high blond
pressurs amang aduits” Dairy foads are ase linked to
Done health, espacially in children and adolescents.

Sustainable Nutrition

Suslafnable nulsition considers dairy's nu
h contrigutions
wnected enwironmen
dimensians,  is the 0ngoing, science-fised pursuit
of sciufic t provide affordatle, accessible,
warkl's
ation, while also proteting
s,

ion
i the context of #s

¥ s

wialie Mt hed i 2018 ty NDC
and the nnovatinn Center, provid
! context and the LS,
vole zatt vision for sustainable nutrition

the giob
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| HEALTH AND NUTRITION

The dairy community is committed to helping ensure daivy foods contribute to hea

2T-2018 Progress
Research; NOC's research program inchudes nutrition,
product and environmental research, Specific to
nutrition research, registered dietitians, academics,
scientists and ofher key stakeholders are exploring
dairy's contribution o public heaith and consumer-
focused benefits. Primary areas of interest are
inflammation/cardiovascular disease, type 2 dlabietas,
milk fat, childhood nutrition, protain and gut heaith,

A aumber of farmer-funded NDC studies pubtished

in 2017 and 2018 highlight the rofe of mitk and tairy
fouds in child and adult nuttition and heaith:

+ Three studies continue to show the essentiality of
ik and dairy foods for young chiidren. Dairy is
the tap source of catcium, vitamin O end potassium,
three of the four putrients of public health concern
far chitdren, as identiBed by the 2015-2020 Dietary
Guidefinas for Americans.®

ith and sustainable food systems.

* More closely following the Healthy U5, -Style or
Healthy Mediterranean-Style eating patterns, which
both inciude low-fat snd fat-free dairy, was projected
to save over $1S biffion in healtheare costs. ™

+ An NDC-funded ciinical study showed eating low-
fat yogurt {1.5 servings per day) reduced chronic
infiammation and improved gut integrity in heaithy
women, regardless of weights

Edugation and Outreach: NDC engages national
pariners and key health and wellness professiol
physicians, dletitians, fitness and culinary experts,
Sehool nutr: specialists, and food security
professionals ~ to communicate dairy scisnce, promota
dairy's Stewardship Commitment and build trust in
dairy’s contribution fo health and sustainatle food
systems, NOC olters 8 variety of sustainable nutrition
educationai rescurces, inciuging presentations,
webinars, biogs, infographics and hangeuts.

o

The Nutrition
and the People & Commun mitt
coliaborate with the broader dalry community and
locat organizations to facifitate parinerships and
initiatives aimed at alleviating hunger and increasing
access to nutrient-rich milk and dairy foads, See the
following section for more information.

LEARN MORE at natiensl

Commi

trysoncitons.

DEMONSTRATING QUR STEWARDSHIP COMMITMENT

Briority Summary: Mealth and Nutrition
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-OMMUNITY ‘ONTRIBUTIONS

U8, dairy’s direct economic impact is pawed with a deep dadxcat;on to supper\tmg healthy, vibrant communities.

e U.5. dairy !mﬁus»r\i 's overalf economic Impact is
vatued at & . whieh represents more than

i the .

. the dauy industry directiy empioys
and md«ecuy SUDPOTTS

afrost i

U8, dalry community has @

igriticant impact
fions of proge

fie broater dairy
organizations 1o fa
al address hunger and
nt-rich mitk ang dairy foods

communit gvry
DArNerships angd program:
increase access to nut
(see sideban)

DEMONSTRATING ouR STEWARDSH!P COMMITMENT

R

Community velunteering
- Volunteer activities performett by empioyees

Monetary and product donations
- Monetary and product donatios

stivities

Educational oaportunities
+ Describe commurity educational svents per year and the
total rumber of participants

Daity cooperatives and processors communicale TommUNy
contributions using at least one of ihe metrics.

20172018 Progress

The Innovation Center and NDC strive to teed
bungry people by increasing the avatiabitity
of putritious dairy fouds, such as milk, cheese
and yogurt, in the Feeding America network
of food banks.

In partnership with

Fepding America, the Dairy
AMERICA Nourishes America (ONA)
initiative increases the distribution of milk
and dairy to the 41 million cliants of 200 food
banks in over 60,000 agencies. o the period
from 2016 1o 2018, nearly 750 million pounds
of dairy were distributed in the Feeding
Amesica petwork.

MILLION POUNDS GF DAIRY DISTRIBUTED N THE
FEEDING AMERICA NETWORK (2016-2018)

From 2016 {o 2018,

pounds of dairy

Increased nearly 22%.
The 2018 value transiates
int 686 million servings
of nutritiaus mifk, chesse
and yogurt, which are highly
desired by food banks and
the people they serve,
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WORKFORCE DEVELOPMENT

The U.S. dairy community is committed to creating positive and safe work environments.

Hiring and retaining quality employees and ensuring
their safety and weli-being are essential 1o the success
of the dairy community. Employment conditions

and safety are highly redquiates at the state and federal
fevels. The dairy industry concentrates on efforts that
grovide quidance materials to help farmers
cooparalives and processars understand their
compliance sequirements as welf 85 §o above and
ey for their employees.

2017 EMPLOYMENT AND WAGES™

MiLK PRODUCTION
jabs with §

in wages.

DAIRY PRODUCT MANUFACTURING
jobs with In wages.

CEMONSTRATING QUR STEWARDSHIP COMMITMENT
Wihile the Workforce Development topic applies all across
the dairy value chain, the current versian of the Stewardship
Commitment has metrics In piace at the processor levet,

it g Hohn
INDICATORS AND METRIGS (PROCESSOR)

20172018 Progress

n 2018, the National Milk Prociucers Federation
(NMPF) faunchad FARM Workforce Davelopment, the
fourth program area within the National Dairy FARM
Sragram, o provide dairies across the country with
quidance and best management practices around
human resources (hing, training and supervising
workers) and worker heaith and safety. FARM
Warkforce Development supports safe, exceptional
work environments.

& Worktorce Davelopmant Task Force made up of
crosssector representatives provides overall strategic
quidance and Input on developing Brogram resources,
The suite of sducationat materials ant tenls includes
federal and state legal fact sheels and reference
manuals on human resources and sefety management,
The resources are designed o help dalry farm owners
and managars Increase worker engagement and safety,
reduce empioyee turnover, and manage safely risks

Recognizing Exemplary Safety Performance

“ The international Dairy Foads

e ASSOCIZHON GDPA) Dpiry iniasiry Safely

Humen resources

- Total cumber of jobs suppiied tinciudes fulk- and part-time
employees and consultants)

~Jndirect and ron-manetary benefits avaitabie to employees

+Total number employed during the past year and percertage
of amplovees who have been emploved for 5,10 3nd 20 years

Worker safuty

~Number af ppportunities far workers o participate o,
and percentage of employees who participated in
developing, Implementing and managing health and satety
initiatives; alsa, the levels in the corporation at which thes
programs operate

+Days of restricted work aciivity o job transfer (DART) rate

THEA ition Awars and

Certificates program hi s
outstanding worker safety recards of
45, dairy companies in both processing facilities and
frucking operations.

The program presented awards and achigvement
certiticates for exemplacy safety records to 80 dairy
processing Facilities and tracking operations in 2017
and 50 in 208,

Fora ist of reci

ats, visit ifa.ary,
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cuahy numbesof innovation Centar plorts; the dairy.
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As an increasingly urban popuiation becomes further
removed from the farm, deople want to know more
il wh heir food comes from and the people
ices behind the foods they love, That's dairy’s
o action: fo authenticalty and transparentiy et
consumers know who the dairy community is, what it

stands for and how it operates.

and

1 2017, the tnnovation Center faunched Undeniably
Dairy, a national, muitivear campaign to grow trust

seak with ane voice. The Undentably Dairy campaign
igs US. dairy's story to life, engaging consumers
o showcase the autrient-rich profite of their favorite
dairy foods, along with a farm-to-table iook at the
commitments 1.8, dairy has to responsible production
and positive focat community impact,

ROTT-2018 Progress

The campaign started strong with a wide range of
rgagin tent, partnerships and experiences, which
raitied the entire dairy community aroung cutturalty
refevant momants at times when consumers are

open to hearing about dairy. Balow are key highlights:

300+ partnees
engaged with the Undentadly Dairy platborm.

Tontent and Partnerships

- Videss on Food Network invited viewers onto a
dairy farm to hear directiy from farmers about
their food comes from and the commitments
ave to responsivle production.

146

o articles and pedeasts
throughaut the dairy commanity
g delicious dairy

20 {0 bris
B’ Lanl

choasermakers, chefs 2
farmers from acress the country.

OTRNUNITY

§ 8 of poopia

are more fkely to trust the dairy industry after

{istening to sponsored podcasts. Campalgn videg
content has sarned TR mililen visws,

Direct Experiences

- Hundreds of ancfarm events end farm-to-fable
nners brought tog consumers, health and
wellness experts, and others,

* To ceiebrate National Farmers Day and connect
peopte to where their food comes from, 21 dairy
farmers from across the U.5, took o the streets
at twa foad festivals In New York City in October
2018, Over the course of two days, they reminded
thousands of consumers about the joy of dairy,
shared their stories of devotion and answered
people’s questions over grilied cheese and
chocetate milk samples.

Fassed out a grified cheese sandwich and
chacolate milk sample avery three seconds.

&

Undeniably Dalry helps remind consumers
of i the good that is dairy, from the farm
to the table, through four key pillars:
NUTRIENT RICH
right down the dairy aisie.

RESPONSIBLY PRODUCED: innavatian and
technology have dramaticafly transformed our lives
for the better, hefping the dairy community defiver
exceptional anima care, sustainable nutrition and &
better., fresher product,

LOCALLY DRIVEN: There are dairy farms in all

50 states, and dairy farmers and ihe people who
make dairy foos and beverages are tefling their
stories to those who have questions. Dairy farmers,

- Diseovery Education partnership introduces
ittt to eighth-grade classes to modern farming
and innovations that are helping to care for cows
snd communities through virtual field trips, a
360-degree video experience and educator guides.

Tn 2017 and 2018, naw switiivs students reached,

and brands have come together to bring
these narratives to life, reaching interested paople
where they are by using Influencers and media they
deem credibic and relevant.

REAL ENJOYMENT: Dalry is the milk in your
morning cereal and the cheese on your pizza. It's
part of all the things peopte fove to eat and is
present at some of the most special moments i e,

esh, real foods are easy to find ~
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207 AWARD WINNESS sictuced ifron
s i, itk Edwards of O

Frbert Ha

1% Lot Kazarmies of Rick

o af Tiamook Sounty
£ Mg Died, Wk iy

2018 AWARD WINNERS pictured
Hland View e 5 R
gavo0r it

I~ The dairy farms, companies and he potential o aicy i S05 10 a
£ for their am‘“cwmems partnarships honoret! gach year have SO, more 1, QMPANIES Wire
demonsirated innovative and replicable sglettad from hundreds of nomination Their slories have
dairy practices that benefit the 2 deo, social media, print and
environment, their ¢ and the in which they work and five,
Anindependent panel of judges evaiuates nominations based on measuratla LEARN MORE about the awards progray
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