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Thank you, Chairman Scott, and Ranking Member Thompson, and all the Members of this
Committee for the opportunity to provide testimony about renewable energy. I am honored to
share Gevo's perspective.

I am here to talk about renewable resource-based fuels, chemicals and plastics made possible
in part by climate smart agricultural practices and access to renewable electricity and gas.
Gevo’s primary emphasis is sustainable aviation fuel because of the market demand. We have
the ability and technology to produce net-zero footprint fuels, that are expected to help lower
greenhouse gas emissions. Technologies have advanced: from renewable carbon, it is now
possible to make drop-in gasoline, diesel, and jet fuels, as well as many plastics and synthetic
fibers. If the fossil raw materials are replaced with renewable carbon, and the energy used for
production is renewable, then it is possible to eliminate the fossil-based footprint from the
products even accounting for the whole life cycle from carbon capture, through production, and
ultimate burning.

Whenever we are trying to solve problems, it is always good to start with fundamental data.
This chart from the US EPA (Environmental Protection Agency) shows US greenhouse gas
emissions.

BURNING OF FOSSIL ENERGY CREATES THE VAST MAJORITY OF GHG EMISSIONS IN US

We can catalyze improvements in agriculture and food production, renewable energy infrastructure and production
U.S. Greenhouse Gas Emissions by Economic Sector, 1990-2019

§ 000

Transportation: Can be eliminated with
renewable energy (electricity, green hydrogen,

g

§ :i RNG and renewable hydrocarbons)
=3
s Elactricity: Can be eliminated with wind, solar,
% g 4,000 CHP of renewables like RNG, and nuclear ..\\
Eg ,
52 i gevo
23 Industry: 50% of this Industry GHG
& 2000 footprint is due to burning fossil fuel, #
Can be eliminated with renewable
energy
o _—y=_ ; = = = e T ——— LA I : Can be | 14 d with
' i " soll reduced chemical
1990 2000 v:::ﬂﬁ 2010 2018 2019 IHPUE, and lower carbon fertllizers
@ Transportalion @ Flectricity generation @ Mndustry @ Agricultize
@ Commercial @ Residential @ U.S. territories

g WS I nmesinay TS Dounsiie Gan T aneres 2ed tpks 19D 201,

In the U.S., roughly 75% of greenhouse gas emissions come from fossil fuels used in
transportation, electricity production, and industry. Roughly 10% comes from agriculture, which



includes land use changes, energy used in production of crops, and emissions from animals.
The big problem is fossil-based energy in all its forms. We need to replace it. Since we need
renewable carbon for making Sustainable Aviation Fuel (SAF), chemicals, plastics, and other
hydrocarbon fuels and photosynthesis is the most cost-effective way to capture renewable
carbon. We must pay close attention to what is done in agriculture. There is a fundamental
belief that we have: when using agricultural land, priority must always be on food first. Always.
When talking about food, it is nutrition that is most important. Nutrition is about protein. Land
should be used to produce protein. Using corn as a feedstock, large quantities of protein and
carbohydrates are produced as well as some oil. Protein and oil need to go to the food chain,
carbohydrates, that have little to no nutritional value, make sense to use as feedstocks for
fuels, chemicals, and plastics.

HOW TO ACHIEVE NET-ZERO SAF:
ELIMINATE FOSSIL BASED ENERGY AND CAPTURE RENEWABLE CARBON
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To drive SAF to a net-zero carbon footprint we need two things: sustainably produced
renewable carbon, and renewable energy for the production processes. We believe the entire
lifecycle must be accounted for, audited, and reported — from field to combustion. This means
capturing data at the field level, being specific about the agricultural practices used in
production of crops, being specific about land use changes, about changes to soil carbon, about
the sources of energy used in manufacturing. Collecting and reporting factual data is what
enables proper decision making. In the industry we talk about fossil-based GHG reductions as
Carbon Intensity Score reductions or simple CI for short.

A real example can make this all more concrete: We've been developing the concept of a Net-
Zero manufacturing plant for SAF. A Net-Zero plant is one that can produce net-zero GHG
footprint products. We call the first plant Net-Zero 1 or NZ1. NZ1 is planned to be built in Lake
Preston South Dakota, a town of 700 or so people. We've already proven that the technologies
work; we are in the middle of engineering it. We expect it to be operational in 2025. The total
installed, financed cost is currently projected to be about $900 million dollars. (I suspect we are
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about to dramatically improve the lives of the people in and around Lake Preston). NZ1
currently is planned to take in 35 million bushels of climate smart corn (produced with low till or
no till technologies), separate the protein and oil sending it to the food chain, and using the
carbohydrate to feed a fermentation to produce an intermediate ethanol feed which then goes
into the hydrocarbon chemical plant to make the fuel. We expect to produce about 430 million
pounds of protein products for animal feed and the food industry, about 30 million pounds of
corn oil, and 60 million gallons per year of hydrocarbon fuels products, with the vast majority
being SAF. NZ1 is being designed to be “off the grid”. We don’t want to use grid electricity, it's
too dirty, nor do we want to use natural gas for the same reason. NZ1 will have what we call an
“energy complex” as part of the project. This would include a 60-megawatt wind farm, and our
own water treatment plant, that produces enough biogas to offset the need for fossil-based
natural gas. We also plan to produce green hydrogen with excess wind capacity. The
investment in renewable energy is in the range of another couple hundred million dollars, and
currently is planned to be deployed by partners. It's the integration of the energy complex into
the production processes, optimizing the entire system for driving the CI score down that
enables a net-zero end product.

NET-ZERO 1*: BEING ENGINEERED NOW--EXPECTED TO BE OPERATING IN 2025

One site, Multiple “Off-the-Grid"** Integrated plants: Mill, Protein, Oil, Chemical and Hydrocarbon Plant
Projected Net-Zero 1 Project EBITDA: ~$150-200M/yr (Based on current assumptions)***, ~$900M Total Capex (financed and installed)
Site: Lake Preston, SD
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So how do we measure GHG’s and improvements? We use the Argonne GREET model. It is the
most scientific and vetted model. It is the basis for all models used around the world today to
count carbon through the full lifecycle. Using this GREET model, this is what the greenhouse
gas emissions look like for our products produced at an NZ plant.
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THe calculation includes land use, climate smart ag practices for growing corn, and renewable
resource-based energy inputs allowing our NZ1 total carbon intensity score to be reduced to
approximately negative 5. It is possible to drive the footprint even lower: our business system
could capture more carbon in the soil, or we could capture the CO2 emissions from the plant
and geologically sequester them. If we were to use geological sequestration, then the CI score
would drop further, potentially to negative 40. Keep in mind this is after it's been burned as jet
fuel. The SAF in a tank at our plant would be negative 90 or more CI score. 1t is literally
renewable energy in a tank and can readily be transported with existing infrastructure. The
renewable energy can be used for engines as discussed so far, or even be used to feed
generators to produce low GHG electricity. We also plan to make chemicals that go into plastics
and durable goods. Using a NZ business system, the CI score of chemicals we could supply
would be expected to be strongly carbon negative, so long as they aren't burned at their end of
their life. We plan to sell primarily jet fuel, some gasoline and diesel fuel because these
products have clear value in the marketplace. Chemical products and materials markets
generally aren’t valued for CI score reductions yet.




WHICH OF THESE FIELDS HAS A BETTER SUSTAINABILITY FOOTPRINT?
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Roughly 50% of crop land uses low till or no till.
If everyone used no till, we'd save 2% of Total US GHG emissions®
With further advances is soil science, even more it possible

For the sake of our land, food production, and carbon reduction: Agricultural practices are
incredibly important to get right. Right now, only 50% of the cropland uses no till or low till
practices. According to Purdue University, if everyone used low till or no till, we'd could save
about 2% of the total greenhouse gas emissions of the United States - just through agricultural
alone. With more advanced techniques, it could be possible to capture even more carbon in the
soil. We intend to set up a system that rewards farmers for using climate smart agricultural
practices. Low till and no till allow the root systems of crops to remain intact and that means
nutrients stay in the soil, water is retained, and it takes less chemicals per unit of product
produced. It's a win all the way around for farmers who can make more money by producing
and selling products that provide food, fiber, and sequester carbon simultaneously. Programs
should be designed to recognize and reward these practices through the value chain.

Given the yield improvements in corn we don'’t see a need to increase the amount of land used
for farming. Consider that with the projected yield improvements in corn by 2040,
approximately 5 billion gallons of SAF could be produced, along with about 35 billion Ibs of
protein for the food chain with no land use change. If we decarbonized existing ethanol plants
with renewable energy and our NZ concepts, then that ethanol capacity could at least in part be
converted to SAF production, giving a market to ethanol amid a long run shrinking gasoline

market.

Because carbon accounting is critical to success, we must have accurate, fact-based
measurements of carbon throughout the whole life cycle. The GREET model is the go-to
standard. It has the most current scientific data, it's the most complete with the most up to
data. I congratulate the USDA and the DOE for collaborating effectively in putting the
agriculture data into GREET.



ARGONNE GREET MODEL IS THE GO TO STANDARD FOR
COUNTING CARBON

HOW REGULATIONS / PROGRAMS ARE
COMPARED TO GREET LCA

CARBON EMISSION CONTRIBUTIONS [ @

v

Farm Specific Cultivatlon v X v X v v v

/LUC Updated Land Use Data p! o/ X X X v/ Wi

Land Management Changes v X X v v v
Carbon Capture and Seguestration Crediting x/ 4 X v v .4 v/
Electricity Source | v v v v v v v
Thermal Source v v v v v 4 4

Methane Avoidance for Manure Systems v v X N {7 e N
Hydrogen Source A = 74 A W W v

< Always calculated X Not calculated ¢+ Carbon emisslon calculated if positive, and not If negative M/ Not wlthin system boundary

O A BSTLLCTS. CORANT MESAATENY K1 O RO BT

On this chart you see a variety of models for counting carbon. All of these are based on the
GREET model as a starting point. EU REDII is the standard European mode! for measuring
carbon and it follows the GREET model through the full lifecycle. Canada does as well. The
California model uses GREET, but they simplify the agricultural segment by using averages for
corn and soybeans, not considering climate smart ag practices, at this point. They would need
to see specific data to make a change, I think. CORSIA is interesting in that it's a newer
international model that doesn't allow for sequestration nor does it incentivize or account for
better land management practices or better agricultural practices. It appears to be a biased
model in my opinion, at least in these areas. As policy is developed, we would like to see the
GREET model be the standard for domestic carbon accounting. Updated facts and science are
what the GREET model uses and is the reason so many rely on it.

The USDA has done a terrific job of helping to improve agriculture and rural economies over the
last 30 years of my career, I wish that people could better understand this. The USDA is right
on track with programs that promote climate smart agricultural practices, counting carbon, and
re-powering our rural communities, especially enabling access to renewable energy.

To facilitate wider adoption of these practices, farmers need to have access to advanced
equipment to help them lower their footprint, in addition re-instating the Rural Re-Powering
Program is critical to producing net zero hydrocarbons and in making carbon negative chemicals
and materials for durable goods. Continued research at universities focused on soil science, how
to improve agriculture, and measure more accurately what is happening at the field level, will
help farmers adopt practices to improve their footprint. New net-zero products require the
deployment of new capital and any programs that help defray the cost of that capital are
welcome, so long as they are feedstock neutral, technology neutral and stand on merit.

We appreciate the work that the USDA and the DOE have done on GREET. Going forward we
think it is important for additional harmonization of models and data for counting carbon. We'd
like to see program funding for measuring carbon to build out a National CI calculator, and



more comprehensive systems for field to fuel tank accounting. These programs will harness the
might of the U.S. agricultural system to positively impact climate change, sustainability of
agriculture, energy security, and our food supply.

Additional Resources:
NET ZERO 1 (1:52): https://vimeo.com/540736374
Gevo — Solving Energy (2:00): https://vimeo.com/531083659

Working Toward Zero Carbon Footprint (2:46): https://vimeo.com/440219829
Food and Fuel (1:19): https://vimeo.com/440220247

Where we are so far (1:21): https://vimeo.com/416215170

Our Process (1:01): https://vimeo.com/416215010

Replacing Fossil-Based Carbon (2:07): https://vimeo.com/396232536
Farming Carbon & Soil Conservation (1:54): https://vimeo.com/379773448
Sustainable Jet Fuel (1:59): https://vimeo.com/379896308

Partners with Mother Nature (1:49): https://vimeo.com/416215170

Going After the Whole Gallon (0:50): https://vimeo.com/451342705

We are Recycling Carbon (0:45): https://vimeo.com/451341985

Our Circular Economy (0:48): https://vimeo.com/451341499
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Dr. Gruber, CEO and Board Member of Gevo, has spent over 30 years developing and
commercializing renewable biobased technologies to replace petrochemicals. His teams have
developed and commercialized several renewable resource-based products, including organic
acids, plastics, fibers, advanced alcohols, hydrocarbon fuels, and the like. Gruber led the
development and commercialization of PLA at Cargill and co-founded Natureworks. As CEO of
Gevo, Dr. Gruber leads the business to commercialize ethanol for gasoline blendstock,
renewable, low carbon jet fuel, and low carbon renewable gasoline.

Dr. Gruber received a bachelor’s degree in chemistry and biology from the University of St.
Thomas, St. Paul, Minnesota, and a doctorate in chemistry from the University of Minnesota. He
also earned a master’s degree in business administration from the Carlson School of
Management at the University of Minnesota.

Dr. Gruber has received numerous awards including: The George Washington Carver Award from
BIO, The Presidential Green Chemistry Award, The Discover Award for Environmental Innovation
from Discover Magazine, The Lee W. Rivers Innovation Award from CDMA, an Outstanding
Achievement Award from the University of MN in 2011, The lulius Stieglitz Award from the
University of Chicago, The Kirkpatrick Award from Chemical Engineering, Design and Engineering
Award from Popular Mechanics, Technology of the Year Award from Industry Week, Technology
of the Year Award from United States DOE, and numerous others. Dr. Gruber was the editor of
the two-volume book “Biorefineries—Industrial Processes and Products,” and holds more than
60 US patents, with several others pending.
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