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Total U.S. Greenhouse Gas Emissions

Enteric methane emissions
- from beef production

Enteric methane emissions from
other livestock production

CH, from other agricultural &
non-agricultural sources

Data source: U.S. Environmental Protection Agency

Pressure to reduce enteric emissions...

1. Government

- Global Methane Pledge aims to reduce methane emissions by 30% by 2030
compared to 2020 levels ™

2. Private sector
- Globally, over 1500 firms have pledged net zero GHG emissions by 2050 @

3. Consumers

- A subset of consumers is willing to pay more for products produced via
climate-friendly production practices @) ¢




Emissions Reduction Target

“The feedyard sector will
reduce greenhouse gas

emissions by 10% per
pound

of beef by 2030.”

LML EMIT LESS Act of
LD AL 2024

Introduced March/June 2024

- Sponsored by 4 U.S. Senators (D-CO,
D-WI, R-ID, R-KS) & 2 U.S.
Representatives (D-TX, R-NY)

e el tatpomn Goals:

e & e of Represeuta-

IX THE SENATE OF THE UNITED STATES
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it ndnhasniy additives) that reduce enteric
hane Innovation Tools for Lower Emissions . . .
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To expand research funding for
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- Synthetic feed additive

- Reduces enteric methane emission yields by 20%
when included in feedlot rations ©®

- No positive nor negative production impacts ©)
- Developed by Dutch company dsm-firmenich

- Approved in other major beef producing countries
(i.e., Australia, Brazil, Canada, EU)

- Currently undergoing FDA approval in the United
States

- Elanco owns exclusive U.S. licensing rights

But... will producers adopt?

- Necessary but not sufficient conditions for adoption:
Ehe New York Eimes

1 For Many Big Food Compani
1. Sound science B e Hoad e oot

2. Government approval Directon

- Ultimately, economic incentives must align

And then, he said, there's the matter of who will assume the costs
around climate-friendly farming: governments, corporations, d - ©
farmers or consumers? McDonald's

“It comes down to who is going to pay,” Mr. Weller said. “That is the
issue that haunts this entire conversation.”




To determine 3-NOP
adoption in U.S. feedlots
given potential scenarios
in the marketplace.

Obijectives

To quantify how differing
approaches to achieve
emissions reduction
targets impact the

cost to society.

Key Takeaways

Producer adoption of 3-NOP to achieve feedlot emissions
reduction targets is possible but varies given scenarios in the
marketplace.

] The least expensive avenue to achieve emissions reduction
targets results in greater outlays to large producers vs. small producers.

Improving 3-NOP efficacy through R&D investments may be social
welfare improving vs. incentivizing greater producer adoption.




Groundwork

USDA Office of the Chief Economist (OCE) grant

Key takeaways from stakeholder interviews:
Producers are aware of emissions topic but not front of mind
Operations are diverse, so likely no “one size fits all” strategy

Economic incentives could come in many forms

(e.g., demand-driven, policy-driven)

Insights used to develop a feedlot producer survey

Producer Survey

« Double-bounded dichotomous choice (DBDC) methodology (/)
- Respondents randomly assigned to treatment groups
- Treatments varied on:
1. 3-NOP cost (10¢, 25¢, or40¢/head/day)
2. Incentive amount ($2, $5, or $8/cwt)
3. Incentive source (premium from the processor orsubsidy from the government)

4. Information (net profit calculations included ornet profit calculations not included)




Research studies have found people inaccurately report their true actions when faced with
hypothetical situations, such as this survey. It is important that you make your selection as if
you were actually facing these choices in the operation of your feed yard.

Beef cattle produce enteric methane emissions that contribute to total greenhouse gas (GHG)
emissions. Several strategies are being researched and developed to reduce enteric methane
emissions from cattle. Among these is the use of a synthetic feed additive, 3-Nitrooxypropanol
(3-NOP), that reduces methane emissions from feedlot cattle by over 20%. Studies have
shown no significant production impacts (positive or negative) when cattle are fed the additive.
The additive is not yet approved in the U.S. but has been approved in other beef producing
countries, including Australia, Brazil, and the European Union.

Assume in the near future the feed additive is approved in the U.S. and would be fed daily for
the entirety of the time cattle are in the feedlot with no withdrawal period before slaughter.
Additionally assume the cost of including the additive in feed rations is 40¢/head/day.

Would you include the additive in your feed ration if you received a $5/cwt premium from the
processor on fed cattle you sold? If sold after 175 days on feed at a live weight of 1400 Ibs.
and assuming no animal performance impact, this would net $0/head of profit.

Yes

No

If yes:

Would you still include the additive in your feed ration if you received a $2.50/cwt premium
from the processor on fed cattle you sold? If sold after 175 days on feed at a live weight of
1400 Ibs. and assuming no animal performance impact, this would net -$35/head of profit.

Yes

No

If no:

Would you still include the additive in your feed ration if you received a $10/cwt premium
from the processor on fed cattle you sold? If sold after 175 days on feed at a live weight of
1400 Ibs. and assuming no animal performance impact, this would net $70/head of profit.

Yes

No




Interval Construction

- Four discrete intervals can be constructed from DBDC question, where Yrepresents the
randomly assigned incentive amount:

If no, no. (2, <)

If no, yes: (Y, 2]

If yes, no. (0.5Y, Y]
If yes, yes. [0,0.5Y]

- Intervals used in estimating interval-censored regressions @)

Survey Distribution

mnﬁ%.o'r

« Administered Nov. 2023 - Jan. 2024

- Emailed to producers via FEEDLOT
Magazine and livestock trade associations in
major feedlot states

- Garnered 65 usable responses

COLORADO bl K ansas TEXAS
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My operation has already In the future, my operation will

looked into or taken steps to likely be required to take steps
to reduce methane emissions.

| have heard or read out potential

strategies to reduce methane
emissions from beef production. reduce methane emissions.

Agree

Disagre

Unsure

Frequency
Frequency
Frequency

Agree Disagre

Unsure
Unsure

Disagre

Regression Equation

Producer /s true willingness-to-adopt:
WTA; = By + B1Cost; + B, Premium Incentive; + f3Net Profit Calculations; + ¢;

Cost: Continuous variable equal to the presented cost (10, 25, or40¢/head/day)

Premium Incentive: Binary variable =1 if the presented incentive was a processor
premium (and =0 for a government subsidy)

Net Profit Calculations: Binary variable =1 if respondent was presented net profit
calculations within their information set (and =0 otherwise)

g;: i.i.d. normal error term with standard deviation of o




Assumptions

- Recall, USRSB set target for U.S. feedlot sector to reduce emissions by 10%

« Assumptions:

1. Feedlot sector exclusively uses 3-NOP to reach this target

2. 3-NOP reduces emissions in feedlot cattle by 20% ©)

» 50% of U.S. cattle on feed would have to be fed 3-NOP to reach target

- Based on 2023 USDA NASS survey data for commercial slaughter, that
equates to approximately 12.4 million head of fed cattle

Results

Table 1. Regression estimates
Parameter Estimate

Intercept 5.91%*
(0.85)
Cost 0.13***
(0.03)
Premium Incentive -2.54***
(0.61)
Net Profit Calculations -3.82%**
(0.61)

n 65
LL -521.13

Note: *, **, and *** denote statistical significance at the 10%, 5%, and
1% levels, respectively. Standard errors are in parentheses.

- On average, $5.91/cwt incentive
required for feedlot producers to adopt

- During survey collection, average live
weight at slaughter: 1392 Ibs.
(according to USDA NASS survey data)

$5.91/cwt * 13.92 cwt = $82.27/head




Results

Table 1. Regression estimates Cost: 25¢/head/day
. Net Profit Calculations: No
Parameter Estimate
Intercept 5.91** ' 6.51~  -9.05 o
(0.85) | e
Cost 0.13*** ' &
(0.03)
Premium Incentive -2.54%**
(0.61)
Net Profit Calculations -3.82%**
(0.61)
n 65
LL -521.13

Note: *, **, and *** denote statistical significance at the 10%, 5%, and
1% levels, respectively. Standard errors are in parentheses.

Potential scenarios:

Results

Table 2. Regression estimates
(1) (2)
- Subset data by operation size Small Large
Parameter (<2000) (2000+)

Intercept 6.39*** 2.36"**
- Small (<2000 head sold for 2.31) (0.74)

slaughter over past year) Cost 0.14* 0.09***

(0.07) (0.02)
- Large (2000+ head sold for Premium Incentive -2.31 -1.27*
slaughter over past year) (1.67) (0.53)
Net Profit Calculations -4.54*** -1.15**

(1.68) (0.51)
n 40 25
LL -81.26 -42.35

Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1%
levels, respectively. Standard errors are in parentheses.

- Re-estimate interval-censored
regressions




Results

Table 2. Regression estimates
Potential scenario. 8(1 ) I L (2)
Subsidy ma arge

Cost: 25¢/head/day Parameter (<2000) (2000+)
Net Profit Calculations: No Intercept 6.39*** 2.36***

—— Small (<2000) (2.31) (0.74)
B e S Cost 0.14* 0.09***
Large (2000+) Mean (0.07) (0.02)

Premium Incentive -2.31 -1.27*
(1.67) (0.53)

Net Profit Calculations -4 .54*** -1.15**
(1.68) (0.51)

n 40 25

LL -81.26 -42.35

Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1%
levels, respectively. Standard errors are in parentheses.

000 005 010 0.15 0.20

Diving deeper...

- Producer adoption varies based on operation size
- Based on 2023 USDA NASS survey data:
- Small operations (<2000 head) sold, on average, 137 head for slaughter
- Large operations (2000+ head) sold, on average, 15,339 head for slaughter

- Recall, approximately 12.4 million head of U.S. cattle on feed would have to be
fed 3-NOP to reach 10% USRSB emissions reduction target




Potential Adoption Scenario

Subsidy Table 4. 3-NOP adoption outcomes at $4.75/cwt
Cost: 25¢/head/day subsidy
Net Profit Calculations: No

475 ——  Small (<2000) Small Large
i o e (a00n) (<2000 head) (2000+ head)

- To achieve target
% of operations adopt 30% 54%

# of head (millions) 1.13 11.29

Number of operations 7,092 736

Outlays (USD) $74,584,553  $746,270,940

MoergadlsRipreduser 13021810517 $1,013,955

o
wergnt

000 005 010 015 0.20
I

1

Increased R&D Investment Scenario

- Recall EMIT LESS Act (S. 4056) Subsidy

o Cost: 25¢/head/day
proposed feed additive research Net Profit Calculations: No

funding 5 | 357« 475 —— Small (<2000)
---  Large (2000+)

 To achieve target (20% efficacy)

- Assume R&D investment leads to 30% 3 B e i i)
emissions reduction from 3-NOP use ! A
(vs. 20%)

« Now, only one-third of U.S. cattle on
feed must be fed 3-NOP to reach 10%
emissions reduction target
(8.3 million head)




Increased R&D Investment Scenario

Estimated Subsidy Outlays

$820.9 million

/femissions reductions from 3-NOP could
Difference: be improved from 20% to 30% for less than
$409.1 million $409.1 million, R&D investment less costly

$411.8 million to society than subsidizing additional

million USD

producers to achieve identical emissions
outcomes.
20% 30%

3-NOP Efficacy

Note: Assume fed cattle are sold at 1392 Ibs., live weight

Key Takeaways

Producer adoption of 3-NOP to achieve feedlot emissions

reduction

targets is possible but varies given scenarios in the
marketplace.

] The least expensive avenue to achieve emissions reduction
targets results in greater outlays to large producers vs. small producers.

Improving 3-NOP efficacy through R&D investments may be less
costly to society vs. incentivizing greater producer adoption.




What % of international What % of U.S. voters would vote

consumers would be willing to in favor of policy measures that
would require U.S. beef producers

to reduce methane emissions?

What % of domestic consumers

would be willing to pay a premium
for beef with an environmental pay a premium for beef with an
claim? environmental claim?

Under
25%

25% to
50%

30

Frequency

25% to
50%

Frequency

20

50% to
75%

Frequency

20

25% to
50%

50% to

50% to
75%

75%

Would YOU adopt 3-
NOP?
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