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Greenhouse Gas Equivalents

Different molecules impact the atmosphere and the
trapping of heat differently.

Substance AR1 AR2 AR3 AR4 AR5

(1990) (1995) (2001) (2007) (2013)
Carbon dioxide, fossil (CO2) 1 1 il i 1
Methane, fossil (CHa) 21 21 23 25 28
Methane, biogenic (CHa) 18.25 18.25 20.25 2225 25.25
Dinitrogen monoxide (N20) 290 310 296 298 265
HCFC-141b 440 - 700 725 782
HFC-134a 1200 1300 1300 1430 1300
HCFC-22 1500 - 1700 1810 1760
HCFC-142b 1600 - 2400 2310 1980
CFC-11 3500 - 4600 4750 4660
CFC-12 7300 - 10600 10900 10200
Sulfur hexafluoride - 23900 22200 22800 23500
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Carbon

Use Carbon — Carbon Dioxide — Greenhouse Gases
interchangeably

CO, is the most prevalent GHG, but certainly not the only one
Nitrous Oxide — fertilizer

Methane - livestock
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Voluntary Carbon Markets

Voluntary carbon markets in the form of carbon offsets sold
by farmers have received considerable attention in the last
year.

Corporate Carbon Reduction Strategies

Nested in broader Environmental, Social, and Corporate
Governance (ESG@jforts

SEC reporting
Black Rock Requirements
Carbon Reduction (Net Zero) Statements
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Corporate Carbon Reduction Strategies

Types of Reduction
Scope 1: carbon emissions within the business

Scope 2: carbon emissions from purchased power,
steam, heat, or cooling

Scope 3: carbon emissions from business’ supply chain

(Carbon) offsets — carbon reductions used to
compensate emissions that occur elsewhere
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Why Agriculture?
N RollingStone

Ag ricu |t ure is a | arge source The U.S. Is About to Go All in on Paying Farniei's
and Foresters to Trap Carbon

a nd Si n k Of Ca rbon o The problemis, it's unclear if “Carbon Offsets” even work
We have by far largest
interactions with the
environment.

Crop and livestock production.

It has received considerable
attention recently as a source
of carbon offsets for corporate
clients.
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Carbon Offsets

Aln agriculture have taken the
form of long-term
agreements with farmers to
adopt and maintain use of
carbon emission reducing or

capturing practices A Often bundled with other

AAlternative tillage services
A Cover crops AMay include clawback
AUp to ten years in length, $5 A_Usually allowed to participate
or more per acre per year In government programs
(Stacking

ATypically only available to
new or recent adopters
(Additionality)
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Carbon Registries

There are a number of carbon registrieghat have
defined standards for carbon offsets.

In general, farmers sign agreements with
businesses who register the project with a registry
then after receiving the registry’s approval sell the
offset to a buyer.
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No-till/Cover Crops

Alternative tillage and cover crops are currently the
dominant practices being incentivized with carbon offset
programs.

Decision to adopt alternative tillage or cover crops is not an
easy one.

Non-financial benefits

tough to price, impossible to finance?
Costs are upfront, benefits are backloaded
Benefits are difficult to forecast/measure precisely
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Rye as a cover crop

Expenses: seed, planting

Revenue: nitrogen credit, erosion control, moisture control

S.35/lb x 60 pounds = $21/acre seed
S15/acre planting
S40/1b x 40 pounds = S16/acre nitrogen credit

+ carbon offset payment, other government payment/cost
share
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The Big Picture

What is the value of carbon?

Decision is being framed as contracting for practice
with the carbon being valued at zero.

What carbon liabilities do farmers and ranchers have?
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Anhydrous ammonia has a carbon footprint of about 2.87
metric tons per ton.

This would equate to a carbon price of S57/ton of NH3, if
carbon is $20/MT. If carbon is $200/MT, the carbon price is
S570/ton of NH3.

If anhydrous ammonia is $800/ton, then the tax would be a
7.1% or 71% ad valorem tax!
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Canadian Carbon Tax

There are federal and provincial
taxes on carbon emissions —
including natural gas which is
used for grain drying.

Receipts like those on the right
are common.

A carbon tax has been discussed
as part of the recent $3.5 trillion
infrastructure bill.
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Changing carbon prices

Carbon offset markets are young. The difference between
the price paid by buyers and received by farmers can be
large, with middlemen taking 80-95 percent of the price
paid.

The prices being paid to farmers have seen a slight increase
in 2021. But the market is not well-develop or transparent.

Low Carbon Food Crops

Food crop buyers are looking to incorporate carbon into
their sourcing decisions which could provide a different and
perhaps higher price for carbon reductions.
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Do-lt-Yourself

One of the main benefits of current carbon offset third-
parties is that they reduce transaction costs.

But farmers can document and enter into carbon offset
contracts directly with buyers using a variety of registries.

We’ ve been down thi s road be:i

Current activities are similar to those of 15 years ago with
efforts eventually failing due to a lack of demand. The
situation appears to be quite different with significantly
more traction and aggressive activity then the last time.
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Renewable Diesel

Renewable diesel is a biofuel made
by hydrotreating bio-based oil, fats,
and grease.

This is the same method/technology
used by petroleum refineries and is
complex and expensive/capital
intense.

Renewable diesel meets the diesel
spec/is a drop-in fuel.
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Why is there a market for
Renewable Diesel?

Monthly LCFS Credit Price and Transaction Volume

California’s low-carbon
fuel standard, which - - T
incentivizes low-carbon
fuels, has created a
(Regulatory market with
significant premiums for
renewable diesel.

)

edit Price ($/Metric Ton
v o

This chart tracks credit prices and transaction volumes over time. Monthly average credit prices reported by Argus Media and OPIS
[used with permission] are shown along with CARB monthly average price
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Why is there a market for
Renewable Diesel?

2020 Volume-weighted Average Carbon Intensity by Fuel Type for Liquid Fuels

EER Adjusted CI (gC02e/M))
40

Renewable Diesel

has an extremely | ‘

small carbon

footprint, as little I -
o 00—+

as one-fifth that as

@ Biodiese!

petroleum-based | TP :
diesel. @ in g . .

Source: California Air Resources Board

Last Updated 04/30/2021

NIDSU  EXTENSION AGRIBUSINESS



Renewable Diesel Expansion

US REFINERS JUMP ON THE RENEWABLE FUEL BANDWAGON
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Renewable Diesel Expansion

Existing and expected U.S. renewable diesel production capacity (2010-2024) l:‘i?l"'
billion gallons per year thousand barrels per day
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Source: =E’E|Zl’| |ZJ';." the 1U.S EI"-EI';';.' nformation Administration [El.'—"-.: based on data from company announcements in trade
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There isn’t enough vegetable oll
to do this

California makes up 10% of the US transportation
fuel market.

25 billion pounds of soybean oil
~ 3 billion gallons of bio-based diesel

US diesel market is about 45 billion gallons per year
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What do we need to do?

There are a limited number of acres to meet the
growing demand for vegetable oil and for other
crops.

Add acres, shift acres, increase yields.
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Questions?

David Ripplinger
701.231.5265
david.ripplinger@ndsu.edu
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