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Objective

• The objective is to estimate the impacts of 

key features of climate and energy proposals 

in the agricultural and forest sector and the 

national economy.

• Phase I focused on agriculture

• Key indicators

o Economic returns

o Climate benefits

o Feedstock prices

o Regional impacts



Scenarios Defined

Scenario
Feedstocks 

Produced

Carbon 

Price
Offsets

Crop 

Residues

Constrained

Fertilizers

Exempt

1. Baseline Meet EISA None None Soil erosion
Not 

Applicable

2. EPA Led EISA+
High of 

$160
None Not applicable No

3   Multiple 

Offsets
EISA+

Up to 

$27

1. Conservation 

Tillage 

2. Bioenergy Crops

3. Afforestation

4. Grasslands

5. Methane capture

Soil erosion Yes

4. Multiple 

Offsets / 

RCN
EISA+

Up to 

$27

1. Conservation 

Tillage 

2. Bioenergy Crops

3. Afforestation

4. Grasslands

5. Methane capture

Soil carbon 

neutral
Yes

5.  Limited 

Offsets
EISA+

Up to 

$27

1. Conservation 

Tillage 

2. Afforestation

3. Methane capture

Soil carbon 

neutral No

EISA = Energy Independence & Security Act Renewable Fuel Standard 



Offsets that could not be modeled due to data 

availability include:

• AGRICULTURE. Nitrogen efficiency, alternative 

nitrogen application methods, seed improvements.

• LIVESTOCK. Changes in diet, improvements in diet 

efficiency, alternative management systems, 

intensive grazing.

Study uses conservative approach in 

modeling potential offsets 



Key Findings
1. Under a properly constructed Cap-and-Trade program:

• Net returns to agriculture are positive and 

exceed baseline projections for 8 of 9 crops 

analyzed

• At projected carbon prices of up to $27 per 

MtCO2e, afforestation of cropland will not 

occur

• Cap-and-Trade does not result in major shifts 

in commodity crop land use



Key Findings, continued

1. Under a properly constructed Cap-and-Trade program:

• Demand for bioenergy feedstocks causes 

significant increases in hay and dedicated 

energy crop acreage via pasture conversion

• Crop and beef prices are not disrupted

• Biomass feedstock production yields 

significant direct and indirect reductions in 

GHG emissions



Key Findings
2. If carbon emissions are regulated by EPA:

• Net farm income falls below baseline 

projections

• 60 million acres of cropland could be 

converted to forests and grasslands

• Agriculture is subjected to higher input costs 

with no opportunity to be compensated for 

the GHG reduction services

• Uncertain impacts to beef production



• EISA Demand

• Carbon Credit for Herbaceous Dedicated 

Energy Crops

• Offset Price and transaction costs

• Carbon Costs of Fertilizers

• Constraints on harvesting of crop 

residues

Primary Drivers of Model Outcomes



Carbon Prices from EPA

• Offsets transaction costs:

– Change in tillage practices 40%   Afforestation 30%

– Planting herbaceous

energy crops 20%   Methane capture 20%

Carbon price and offset transaction cost 

assumptions
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Scenarios Ranking by Objective: (Accumulated 2010 – 2025)

Offsets provide highest net returns and 

greatest emission reductions

Objective

Economic 

Indicator Climate Benefits Feedstock Price

Net Returns1 Net Carbon Flux2 Max Biomass Price

Million $
MMt Carbon 

equivalent $/dt

Baseline 4,067,120 (4) 496 (5) 49.00 (1)

Multiple Offsets 4,134,448 (3) 416 (4) 49.00 (1)

Multiple 

Offsets/RCN
4,275,722 (1) 370 (1) 59.00 (3)

Limited Offsets 4,226,441 (2) 387 (3) 61.00 (5)

Supreme 

Court/EPA
3,911,652 (5) 379 (2) 60.00 (4)

1. Include net returns from crops, crop residues, livestock, forest residues / wood waste, and methane digesters.

2. Include carbon flux from crops, grasses, afforestation, and methane.

EPA scenario net returns fall below baseline



Crop Net Returns by Selected Scenario: 

2010 – 2025
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Net returns and change in Emissions 

resulting from Methane Capture

Assuming 0.265 tons and 1.0125 tons carbon 
equivalent per hog and cow on operations with more 
than 1000 hogs or 100 cows

Net returns to methane production 
resulting from carbon credits
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Net returns from forest and mill residues, 

urban wood waste, and other sources of 

waste wood
Average Baseline net returns and change 
from the baseline for selected scenarios

Regional Distribution of changes in 

net returns from wood

Scenario

Average Annual Net 

returns (Million)

Baseline $1,962 

Change from Baseline

Multiple 

Offsets/RC

N $1,503 

EPA Led $966 



Average Annual Change in Net Returns* & Carbon Payments by

Scenario and Crop: 2010 - 2025
(Million US$)

Economic returns highest under Cap-and-

Trade in 8 of 9 crops analyzed

* Net Returns include market returns, government payments, carbon payments, and carbon costs



Estimated Land Use by Scenario, 2025
(million acres)

No significant shifts in commodity crop 

land use under Cap-and-Trade

Baseline
Multiple Offsets /

RCN

Supreme 

Court/EPA 

Corn 90.5 89.3 90.2 

Soybeans 65.9 63.0 62.9 

Wheat 52.0 50.8 50.5 

Cotton 8.6 8.3 8.0

Rice 2.6 2.5 2.6

Hay 75.8 91.0 85.0 

Ded. Energy Crops 49.5 76.4 66.9 

Pasture 355.1 318.7 334.2 

Total Land 688.8 689.2 689.6

(Pasture Converted) 50.1 84.3 68.8 



Commodity Prices (1)

Corn  ($/bushel)

2015 2020 2025

Baseline 3.60 4.16 3.91

Multiple Offsets /RCN 3.64 4.45 4.08

Supreme Court/EPA 3.73 4.65 4.06

Soybeans ($/bushel)

2015 2020 2025

Baseline 10.64 9.47 10.32

Multiple Offsets /RCN 10.75 9.49 11.30

Supreme Court/EPA 10.71 9.36 11.42

A well designed Cap-and-Trade does not 

disrupt agricultural commodity markets



Commodity Prices (2)

Wheat ($/bushel)

2015 2020 2025

Baseline 5.87 6.59 7.04

Multiple Offsets / RCN 5.95 7.00 7.57

Supreme Court/EPA 5.90 7.07 7.52

Cotton (cents/pound)

2015 2020 2025

Baseline 0.63 0.69 0.71

Multiple Offsets / RCN 0.64 0.70 0.73

Supreme Court/EPA 0.65 0.71 0.73

Impacts in commodity prices are within 10 

percent of baseline



Changes in Carbon Emissions*

Energy crops and methane capture 

significantly reduce GHG emissions from Ag

* Includes crops, grasses, afforestation, and methane, but does not include reductions from renewable fuels
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Afforestation and Changes in Land Use

• Under Cap and Trade Scenarios
• At a carbon price of up to $27 per MtCO2
• Herbaceous perennial grasses outcompete afforestation

– Receive biomass income

– Receive carbon offsets for below-ground carbon 
sequestration (~2 MtCO2 per acre)

• Under EPA Led
• At a carbon price of $160 per MtCO2
• 40 million acres of cropland could convert to forests

• 75 million acres of pasture could convert to forests

• 20 million acres of cropland could convert to grasslands

Significant shifts of cropland into forest or 

grasses only occur at very high carbon 

prices
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Afforestation on cropland only occurs at 

very high carbon prices



Analysis of the impacts on the Beef Sector involve two 

extreme treatments:

1. FORAGE REPLACEMENT. Forage productivity in 

permanent pasture makes-up for any forage losses 

due to shift of hay or cropland in pasture to energy 

dedicated crops

2. HERD REDUCTION. Loss of forage due to shift of 

hay or pasture to energy dedicated crops can only 

be met by reduction in number of animals.

What about Beef?



BEEF Sector Impacts
(% changes from baseline)

Variable
Forage 

Replacement
Herd Reduction

2025
Average

2010 - 2025
2025

Average

2010- 2025

INVENTORY 0.0 -0.0 -14.1 -4.0

PRODUCTION -0.1 -0.1 -8.4 -2.1

BEEF CATTLE

FARM PRICE
0.9 0.5 6.0 1.6

NET 

RETURNS
1.1 0.6 -0.5 0.2

Sector-wide, little variation of net returns 

under both treatments 



Total Net Returns*, 2025
Multiple Offsets / RCN  Forage Replacement

changes from baseline

* Includes agriculture, livestock, forest residues, methane

Regional impacts of Cap-and-Trade 

predominantly positive



Total Net Returns*, 2025
Multiple Offsets / RCN  Herd Reduction

changes from baseline

* Includes agriculture, livestock, forest residues, methane

However, regional impacts vary by 

livestock treatment



Agricultural Policy Analysis Center

http://agpolicy.org/

Thanks !

Bio-based Energy Analysis Group

http://beag.ag.utk.edu/


