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How are we sharing carbon market information?

What is a Carbon Credit?
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How many acres will lllinois have in
Carbon Market in 5 years

O Less than 5%
O 5% to 25%

O 25% to 50%
O Over 50%
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Background

Results of last election has a great deal to do with
current emphasis on climate change and carbon markets
= The election may have brought the inevitable

= Future switches in Congress/Administration may change speed
and approaches, but not trajectory

Stated Policy Goal:
Have man-made activities be carbon neutral.
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. Emissions by Economic Sector, 2019
BaCkgrOU nd: Million Metric Tons CO, Equivalent

. Residential, s, territories, 0.4%
Agricultural 58%

o Commerecial, A1 D\ Transportation,
activities are 6.9% s WA 28.6%
looked at as a

Agriculture,
sink for carbon 10.2%

Sequestering carbon in

Industry, N\ = Electricity
the soil is an emphasis 22.9% ger;esrit;on,
° 0
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Why Now?

“America’s farmers, ranchers, and forest landowners have an
important role to play in combating the climate crisis and
reducing greenhouse gas emissions, by sequestering carbon

in soils, grasses, trees, and other vegetation and sourcing
sustainable bioproducts and fuels.”

Executive Order on Tackling the Climate Crisis
at Home and Abroad, January 27, 2021

T ILLINOIS farmdoc



Two efforts simultaneously

Government Policy “Private Carbon Markets”

* Congressional action

e Administrative activities
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Agriculture’s Sequestration Potential

Residential, U.S. territories, 0.4%

* U.S. pledged to reach net-zero emissions 5% g
no Iater than 2050 Com6r.ng<i/:cial, n\‘d N, Transzp;;/aotlon
* One-fifth of world’s largest ngriculture, =
10.2% ~

publicly listed companies
have net-zero emissions targets

e U.S. agriculture and forestry R o Electricity
] i generation,
could provide 10 to 20% of the v R 25.1%

sequestration and emission reductions

* Current sequestration on U.S. cropland is 8.4 millions mt/CO2-eq per year
and the annual potential is 100 million mt/CO2-eq per year

T ILLINOIS farmdoc



What Does Climate-Smart Mean?

Climate-smart is activities that store carbon
and improve resilience and soil health

Examples:

* Reduced and no-till * Ruminant feed management

* Cover crops * Manure management

* Prescribed grazing * Fertilizer management

* Reduced GHG emissions * Improved on-farm energy efficiency

(nitrous oxide and methane) * Improved forest management

T ILLINOIS farmdoc



Private Carbon Markets

Farmers - Integrators Private Entities

Sell carbon credits Buys credits from farmers Buy credits to achieve to

sell to private companies lower carbon emission
perhaps achieving
net neutrality

* Markets will exist as long as private entities
want to buy credits

* Currently many companies want “new” carbon

T ILLINOIS farmdoc



Measurement

X ILLINOIS Source: Woodbury, Paying for Carbon Webinar farmdoc



Benefits of Carbon Markets

* Helps provide financial incentives
for farmers to adopt new practices

* Many stackable with other government programs

* Co-benefits of agricultural carbon markets
such as air, biodiversity, soil, and water benefits

T ILLINOIS farmdoc



Breakeven Prices: Tillage Practices

Corn

Breakeven

Price
2010 S/mt CO2-eq

Emissions
Reduction

Potential
mt CO2-eq/acre

Soybeans

Breakeven

Price
2010 S/mt CO2-eq

Emissions
Reduction

Potential
mt CO2-eq/acre

Reduced till
to no-tl $30 0.42 $77 0.13
Conventional till
to no-till $34 0.65 $32 0.13
Conventional till .. . ,
to reduced till $43 0.22 Negligible emissions reduction

X ILLINOIS

Source: Prepared by IFC International for USDA 2013
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Examples of per acre payments with $20 mt CO,-eq/acre

Breakeven

Price

2010 $/mt CO2-eq

Corn

Emissions
Reduction

Potential
mt CO2-eq/acre

Breakeven

Price
2010 $/mt CO2-eq

Soybeans

Emissions
Reduction

Potential
mt CO2-eq/acre

Reduced till
to no-till $30 0.42 S77 0.13
Conventional till
to no-till $34 0.65 $32 0.13

X ILLINOIS

Reduced to no-till
42 x S20 =58.40

Conventional to no-till
.65 x$S20=513.00

Reduced to no-till
13 x520=52.60

Conventional to no-till
13 x520=52.60

farmdoc



Breakeven Prices: Fertilizer Practices for Corn

Switching from fall to spring application

Nitrous Oxide emissions reduction scenarios

Breakeven Price
(2010 S/mt CO2-eq)

™

High

Low

Emissions Reduction

Potential

(mt CO2-eq/acre)

Low

High

10% reduction in
nitrogen fertilizer application rate A nE 0.0 0.16
Use of an inhibitor with nitrogen application $63 S60 0.12 0.12
Switch to VRT nitrogen application < S0 < S0 N/A N/A
I ILLINOIS Source: Prepared by IFC International for USDA 2013 farmdoc



Cover Crops

Eagle et al. (2012): planting winter cover crops can sequester
up to 1.2 mt CO,-eq/acre/year, average of 0.5 mt CO,-eq/year

McNunn et al. (2020): between 0.16 and 0.35
mt CO,-eq/acre/year depending on the crop

Fargione et al. (2018): a large percent of the mitigation
potential of cover crops could be met at $10/mt CO,-eq/year

T ILLINOIS farmdoc



Example of per acre payments
with $20 mt CO,-eq/acre

0.5 mt CO,-eq/year
.50 x S20 = $10.00/acre

T ILLINOIS farmdoc



What Should the Price of Carbon Be?

Fargione et. al (2018): social costs of carbon in 2025
is approximately $50

= Price of at least $100 is needed to keep 100-year avg temp
from warming more than 2.5°C (4.5°F)

= Higher price may be needed to meet
the Paris Agreement’s <2°C (3.6 °F) target

T ILLINOIS farmdoc



Have you (or someone you know)
entered a contract for 2022 or before?

O Yes

O No, but in the process of signing contract

O No, but interested

O No, will wait and see
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Contracts being offered to farmers

Scott Gerlt, American Soybean Association,

https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot/

X ILLINOIS

Corteva Granular

Ecosystem Services
Market Consortium

Farmers Business Network
Gradable

Land O' Lakes
TruCarbon*

Soil and Water
Outcomes

Payment $3 per acre for $15 per ton | Depends on outcomes. $20 floor on carbon credit $10 per ton floor | $20 perton Currently, $15 per Up to $40 per acre
amount and reduced tillage and Amounts are unclear. for 2019 and 2020. for 2020 on first credit fully payableto | peryear
basis $6 per acre for cover However, farmer can retain | carbon crop. the farmer plus one
crop adoption ($9 for credit and sell later if price Potential price of unit of cryptocurrency
both) increases above that level. $15. called a NORI token in
arestricted account
for ten years. The
token can be sold back
to NORI and has a
floor price.
When is Once carbon removal | Cash paymentis Sometime after next | 60% of credits will be issued | After results Second half of As NRT's are sold, 50% at time of
payment made is quantified and made in full after harvest to the farmer over a 5-year verified and Indigo | 2021 suppliers are paid signing and 50%
verified. Typically fall | credits are issued. period. The farmer can sells credit, monthly. Nori after verification
of following year. decide when to sell these. payments are currently uses first
Compensation is The remaining 40% are madein 5 inffirst out so the
through Bayer PLUS retained to cover future installments over oldest projects are
Rewards account and carbon losses and 5 years (50% in listed first.
can be redeemed for administrative fees. year 1,20% in
cash. year 2, and 10% in
_ | years 3,4,and 5). _
Minimum Fields must be at None None in pilot phase. To 250 acres 150 acres None Recommended 1,000 None
acreage required | least 10 acres be determined for or more acres during
market launch. pilot stage, but
smaller farms may
| : aggregate
Locations IN, IL, 1A, KS, WI, ND, | IL, IN,and IA U.S. regions of Corn and United States AR, CO,GA, IL, IN, | AR,IAIL IN, United States Particular counties
currently SD, NE, MN, MO, MI, Soy Belt, Great Plains, 1A, KS, KY, LA, MN, | KS, KY, LA, MD, in lowa, lllinois
offered OH, AR, MS, LA, MD, Great Lakes, Pacific NW, MS, MO, NE, NC, MI, MN, MS, and Ohio for 2021
DE CA, others TBD. Market ND, OH, OK, SC, MO, NE, OH,
launch will be national. SD, TN and TX PA, SD, TN, TX
el VA

farmdoc



ASA/Gerlt Website: Contracts examined

https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot

’,AM Soy Action Center  SoyPAC Soy Ink Seal Events & Registration Board & State Portal Contact
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o R T E VAM Economist’s Angle: Carbon Market Snapshot
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‘ E S M C By Scott Gerlt « ASA Economist
Ecosystem Services r l . Economist's Angle
Market Consortium L e Sovaeaurotiovs wancers

The following information provides a snapshat for crop producers of the carbon market landscape as of August 2021. Most of the current opportunities are for

pilot projects and are not operating fully as o market at this point. Payment amounts vary and can be practice-based (with a fixed amount paid for adoption of
certain conservation practices) or outcome-based (providing either a guaranteed amount per acre, or an amount based on the quantity of earbon sequestered as

estimated through models or measured in soil tests). The infarmation below should help when considering options but will change as the markets evolve.

™ Carbon Market Snapshot
Corteva Granular Ecosystem Services Farmers Business Network Land 0" Lakes Soil and Water
Market Consortium Gradable TruCarbon® Outcomes
20 floor on carbon credit
for 2019 and 2020
However, farmer can retain
credit if price
increases above that level.
to NORI and has a
| floor price.
Whenis ‘Once carbon removal | Cash payment is Sometime after next 60% of credits will be issued | After results Second half of | AsNRT's are sold, 50% at time of
payment made | is quantified and made in full after harvest tothe farmer over aS-year | verified and Indigo | 2021 suppliers are paid signing and 0%
verified. Typically fall | credits are issued. period. The farmer can sl cradit, monthly. Nori after verification
of following year. dacide when to sell these. | payments are currently uses first
Compensation is The remaining 40% are made inS Inffirst out s the
through Bayer PLUS retained to cover future installments over oldest projects are
Rewards account and carbon losses and S years (50% in listed first.
can be redeemed for administrative fees. year 1, 20%in
cash. year 2, and 10% in
° | years 3, 4, and 5). |
Minimum Fields must be at None. None in pilot phase. To 250 acres. 150 acres None. | Recommended 1,000 | None
acreage required | least 10 acres be determined for o more acres during
market launch. pilot stage, but
smaller farms may
i | aggregate
Locations | IN, L 1A, KS, WA, ND, | 1L, IN, and 1A U.S.regions of Comand | United States AR, CO,GA, ILIN, | AR, 1A, ILIN, United States. Particular counties
currently 5D, NE, MN, MO, MI, Soy Belt, Great Plains, 1A, K5, KY, LA, MN, | KS, KY, LA, MD, in lowa, llinois
offered ‘ OH, AR, MS, LA, MD, Great Lakes, Pacific NW, MS, MO, NE,NC, | MI, MN, M, and Ohio for 2021
DE CA, others TED. Market ND, OH, OK,5C, | MO, NE, OH,
| launch will be national. SD, TN and TX PA, 5D, TN, TX
and Wi | |
I LLI N OIS Data | use cClimate Use Granular Contact info, field Farmers share practice Must use software | Historical data | Must enter field Must report 2t0 3
requirements | Fieldview (do not Insights. Requires boundaries, field information with Gradable. | platformtomap | must be boundaries, years.of baseline
have to purchase three years of and of field boundaries | provided, sgronomic practices  operational data




ASA/Gerlt Website:

* Payment amount and basis

https://soygrowers.com/news-releases/economists-angle-carbon-market-snapshot

/~ASA

American Soybean
Association . ABOUT  KEY ISSUES & INITIATIVES ~ EDUCATION & RESOURCES  INTERNATIONAL PROGRAMS ~ NEWS & MEDIA  STATES & MEMBERSHIP

ay Action Center SoyPAC Soy Ink Seal Events & Registration Board & Stat:

* When payment is made

+ Back

* Minimum acreage required

Economist’s Angle: Carbon Market Snapshot

* Locations currently offered

By Scott Gerlt « ASA Economist

* Data requirements

* Program started date

The fallowing information provides a snapshot for crop producers of the carbon market landscape as of August 2021. Most of the current epportunities are for
pilot projects and are not operating fully as a market at this point. Payment amounts vary and can be practice-based (with a fixed amount paid for adoption of

[ ] : i i " i
. certain conservation practices) or outcome-based (providing either a guaranteed amount per acre, or on amount based on the quontity of carbon sequestered as
a a o W n e I S I p estimated through models or measured in soil tests). The information below should help when considering options but will change as the markets evalve.

Carbon Market Snapshot

$3 per acre for
reduced tillage and

$15 perton

s
Amounts are unclear.

$20floor on
for 2018 and 2020,
However, farmer can retain

$10 per ton floor
for 2020 on first
carbon crop.

520 per ton

Currently, S15 per
credit fully payable to
the farmer plus one

Up to $40 per acre
per year

Can early adopters participate?

$6 per acre for cover s

crop adoption (59 for credit and sell later if price | Potential price of wnit of cryplocurrency

both) increases abovethat level, | $15. called a NORI token in
a restricted account
for ten years. The
token can be sold back

10 NORI and has a
floar price.
When is Sometime after next 60% of credits wil be fssued | After results Secondhalf of | As NRT's are sold, 50% at time of

Once carbon removal | Cash payment s

paymentmade | s quantfied and made infull after | harvest o the farmer over a Syear | vertfied and Indigo | 2021 suppliers are paid signing and 50%
verified. Typically fall | credits are issued. period. The farmer can sells credt, monthly. Nori ater vertication
of following yesr. decide whento sellthese. | payments are currently uses first
Compensation is The remaining 40% are madeins Inffirst out s0 the

[ ] [ ] through Bayer PLUS retained to cover future instaliments over oldest projects are
) Rewards sccount and carbon losses and Syears (0% in listed frst
can be redeemed for administrative fees. year 1, 20% n
O a S O r m O n I O rI n cash. yeor 2,and 10% in
years 3, 4,and 5).
Minimunm Fields must be at None None in pilot phase. To 250 acres 150 acres None Recommended 1,000  None
acreage required | least 10 acres be determined for or more acres during
market launch. pilot stage, but
smaller farms may
aggregate
i C o n t ra ct I e n t h Lo SLL AR WL, | N BLani US.regions of Comand | United States AR CO,GAILIN, | ARJAILIN, | United States Particular counties
currently SD, NE, MN, MO, Mi Soy Bel, Great Plains, 18, K, KY, LA, MN, | KS, KY, LA, MD, inlowa, tlincis

offered OH, AR, MS, LA, MD, Great Lakes, Pacific NW, MS, MO, NE, NC, MI, MN, MS, and Ohio for 2021

DE CA, others TBD. Market ND, OH, OK, MO, NE, OH,
launch will be national SD, TN and T PA, 5D, TN, TX
andwi
I L L I N o I S Data Use Ciimate Use Granular Contact info, field Farmers Must use soft Must enter field Must report 210 3
requirements | Fieldview [donot | Insights. Requires boundaries, field information with Gradable. | platformtomap | must be boundaries, years of basline

have to purchase three years of management infoand | Threayesrsminimumof | field boundaries | provided, agronomic practices  operational data.



Payment amount and basis

Practice per acre
Bayer: S3 per acre for reduced tillage, $S6 for cover crop

Per ton of carbon credit

Corteva Granular: $S15 per ton of carbon credit
Indigo Ag: S10 per ton in 2020, may be $15 in 2021
Land 0’Lakes: $10 per ton

Current carbon price range is $10 to $20 per ton

T ILLINOIS farmdoc



Data requirements

* Most require entry of information by farmer into software

= Climate view, Bayer
= Granular Insights, Corteva Granular
= Gradable, Farmer Business Network

* Many require three years of previous information

* Likely require boundaries and practices for the coming year

T ILLINOIS farmdoc



Can early adopters participate

A 0 :
BASER gs Gradable

E Farmer Business Network
Practices have to be Practices must be
adopted since 2011 adopted in last two years

T ILLINOIS farmdoc



Characteristics and Questions about the Contract

Q“&\\m

e s o

E "

Length of Terms and Carbon Price of

contracts conditions measurement carbon
of contracts in soil

X ILLINOIS
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What Questions Should Farmers Ask?

What are the approaches for entering a carbon market?

Aggregator
Data Manager

How much will | actually be paid?
Fair distribution of revenue

Who owns my data? What can be done with my data?

What currency is my payment in?

T ILLINOIS farmdoc



What Questions Should Farmers Ask?

How long will it take to get the money?
Up front or payment scheme

Can carbon credits be stored?
Upside potential in market

How much will it cost me?

Soil testing, fees, or
withholding for carbon losses

X ILLINOIS



What Questions Should Farmers Ask?

Can | be paid for practices | am already doing?

How many years is the contract?
Typically see 10 to 20 years

What happens if the land changes hands?

T ILLINOIS farmdoc



What Questions Should Farmers Ask?

* Who needs to be involved in the decision?
= Attestation of right to sell carbon vs. checking a box

 What practices are companies paying for?

* |s there a per-acre limit of carbon credits?

T ILLINOIS farmdoc



What Questions Should Farmers Ask?

How often will someone need to verify my information?
What are the penalties if | do not follow the contract?

Is there a limit to the total number of acres | can enroll?

T ILLINOIS farmdoc



Carbon credits are in the $10 to $20 per |™
ton range. What will the value be in 5
years?

(@ CORTEVA

agriscience

O S0, no carbon market for Ag
O Up to S10 per ton

O $10 to $S20 per ton

O S$20 to S50 per ton

O Over S50 per ton

T ILLINOIS




omparison of 11
Private Voluntary
arbon Programs

How to Grow and Sell Carbon

Credits in U.S. Agriculture
Alejandro Plastina and
Oranuch Wongpiyabovorn

lowa State University

https://www.extension.iastate.edu/agdm/crops/pdf/al-76.pdf

X ILLINOIS

How to Grow and Sell Carbon
Credits in US Agriculture

Ag Decision Maker
extension.iastate.edu/agdm

File A1-76

This report compares the requirements to grow
and sell carbon and environmental services credits
across eleven private voluntary agricultural
programs in the United States.

Why agriculture credits?

A growing number of private initiatives are
offering farmers compensation for the generation
of agriculture carbon credits as well as other
ecosystem services such as improvements in
water quality. Credits and ecosystem services are
expected to be purchased by large corporations
and other entities pursuing a reduction in their
environmental footprints. Some large corporations
are already purchasing carbon credits generated
outside agriculture to comply with environmental
regulations and to improve their appeal to
environmentally-conscious stakeholders.

According to a 2019 report by the National
Academy of Sciences, agricultural practices to
enhance soil carbon storage can sequester 250
million tons of carbon dioxide annually in the

US, equivalent to around 4% of the country’s
emissions. An economic assessment conducted by
IHS Markit in 2018 concludes that the potential
demand for agriculture carbon credits in the US

is 190 million tons per year, falling short from

the supply potential of 326 million tons per year.
That report estimated the size of the US market for
carbon credits at $5.2 billion, and the market for
other ecosystem services related to nitrogen and
phosphorous management at $8.7 billion annually.

In an attempt to jumpstart the incipient voluntary
agriculture credits market, a few large companies
have announced their compromises to purchase
credits in the near future: Microsoft announced an
agreement with Truterra, while IBM, JP Morgan
Chase, Boston Consulting Group, Dogfish Head
Craft Brewing, Shopify, Anheuser-Busch, and
Barclays announced agreements with Indigo Ag.
However, little is known about the exact details

of those transactions. On the supply side, Peoples
Company announced the enrollment of 20,000
managed acres with CIBO Impact in January 2021.

The complexities involved in the comparison of
agriculture carbon initiatives might discourage
agricultural producers from properly evaluating
relevant alternatives, resulting in a protracted
adoption process, and even an accelerated dis-
adoption process if initiatives fail to satisfy
producers’ expectations. The Growing Climate
Solutions Act of 2021, which cleared the Senate

on June 24, 2021 by a vote of 92-8, supports the
development of a voluntary market for agriculture
credits derived from the prevention, reduction, or
mitigation of greenhouse gas emissions (GHG) or
carbon sequestration on agricultural land. The Act
creates a voluntary certification program managed
by the United States Department of Agriculture
(USDA) to help solve technical entry barriers

that might prevent farmer participation in private
initiatives. In particular, the Act provides the
Secretary of Agriculture with an advisory council
tasked with ensuring that the USDA certification
program remains relevant, credible, and responsive
to the needs of farmers and carbon and ecosystem
services market participants alike. The advisory
council will be composed of a majority of farmers
and forest landowners in addition to other
agriculture experts, scientists, producers, and
others. In an attempt to help farmers navigate

the complexities associated with carbon and
ecosystem services programs, the present report
compares 11 private voluntary programs across
26 variables. The programs include two carbon
and ecosystem services credit entities (Ecosystem
Services Market Consortium-ESMC and Soil and
Water Outcomes Fund), two carbon credit entities
(Indigo and Nori), four input suppliers (Agoro
Carbon Alliance, Bayer, Corteva, and Nutrien),
and three data platforms (CIBO Impact, Gradable,
and TruCarbon).

[OWA STATE UNIVERSITY

Extension and Outreach

Updated September 2021

iredits in US Agriculture
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Policy Background

* Congress Climate Milestones
* Paris Agreement
* 2021 Ag Climate Policy Highlights

* Growing Climate Solutions Act

e What To Watch For
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UNITED STATES CONGRESS CLIMATE MILESTONES

X ILLINOIS
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Paris Climate Agreement

FIANID® o
Eﬂ%_ CLIMATE AGREEMENT stlimat
* International Treaty on Climate Change i

F
= United Nearly Every Nation
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Addressing Global Climate Change g
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* Control GHG Emissions to Limit Temperature Increase

* “Bottom-Up” Approach to Mitigation

= Countries Set Own Emission-Reduction Targets
X ILLINOIS
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Paris Climate Agreement s ®PARISe

* “Voluntary Cooperation” Approaches
1. Sell overachievement
2. Create international carbon market

3. Non-market climate cooperation betwe
countries

 Still Under Debate

* Could Change or Influence Carbon Markets in U.S.

T ILLINOIS farmdoc



2021 AG CLIMATE POLICY HIGHLIGHTS

® 0 O O
USDA TO OPEN CRP USDA PROGRESS REPORT
@)
1/27 5/6 6/24
4/21
o o @)
BIDEN E.O ON CONSERVATION SENATE GROWING
CLIMATE CRISIS GOALS REPORT CLIMATE SOLUTIONS
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GROWING CLIMATE SOLUTIONS ACT
* Senate Approved With Major Support

 Signal Support for Carbon Marketplace

* Addresses Lack of Regulation & Consistency

= Protections & Assistance For Farmers
= USDA identify what practices reduce net GHG emissions, set baseline
= USDA to create third-party verification process
= Farmer Advisory Board

* Framework for Consistent, Transparent, Science-Based
Approach
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Topics to Watch
* USDA Carbon Bank?

* Paris Agreement — International Carbon Market?
* Defining Terms: Additionality, Carbon leakage

* Climate Related Legislation
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Upcoming Webinars

Grain Outlook

11:00 to noon CT, Thursday September 16t
by Scott Irwin and Joe Janzen

After several years of trade difficult, grain markets have boomed. We will discuss the factors
impacting grain markets and provide some projections for the future.

Brazil and the US

11:00 to noon CT, Thursday September 23"
by Joana Colussi and Gary Schnitkey

Brazil is the United States’ major competitor in agriculture, with Brazil now producing more
soybeans than the U.S. Here we will discuss Brazil’s past development, and prospects for the
future.
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