February 24, 2021
We, the farmers, ranchers, and agricultural commodity association representatives serving on the Steering
Committee for RIPE, Rural Investment to Protect our Environment, are pleased to introduce the White Paper for
the RIPE100 plan.
President Biden’s Administration and Congress plan to introduce sweeping climate policies across the U.S.
economy, including the agricultural sector. RIPE is proposing a policy roadmap, called the RIPE100, for climate
policy to include a fair return to agricultural producers for their voluntary investments in stewardship practices that
deliver public benefits. RIPE100 proposes compensating farmers with $100/acre or animal unit for practices that
deliver public benefits that are equal to or greater than the proposed compensation from the combination of
climate mitigation, clean water, healthy soil, and other environmental services.
Agricultural producers can deliver tremendous value to improve climate, water, air and soil resources with
stewardship practices including cover crops, rotational grazing, manure management, and conservation irrigation
systems. Farmers and ranchers are unlikely to implement those practices nor support comprehensive climate
policy if it hurts their bottom line. We are excited by the RIPE100 plan because it helps eliminate risk for farmers
to invest in conservation measures, is equitable for all producers, is simple and transparent in design and can be
implemented within 100 days.
RIPE100 also promotes diversity, equity and inclusion by addressing barriers that have often kept farmers of color,
smaller diversified farmers, women farmers and young farmers from participating in previous programs.
We look forward to engaging in a robust dialogue that can cultivate farmers and ranchers as true champions of
comprehensive climate policy.
Sincerely,
RIPE Steering Committee
Adam Bierbaum, Member, Board of Directors, Iowa
Corn Growers Association
John Wesley Boyd, Jr., President, National Black
Farmers Association
Brandon Hunnicutt, Vice Chair, Nebraska Corn Board;
Member, Corn Board, National Corn Growers
Association; Chair, Board of Directors, Field to Market
(serving in personal capacity)
Eunice Biel, Minnesota Farmers Union Board of
Directors; Fillmore County Soil and Water Conservation
District Supervisor (serving in personal capacity)

Brad Doyle, Board of Directors, American Soybean
Association; President, Poinsett County Farm Bureau;
former President, Arkansas Soybean Association
(serving in personal capacity)
Meredith Ellis, Rancher, G Bar C Ranch; Board Member,
Integrity Beef Alliance; U.S. Roundtable for Sustainable
Beef (serving in personal capacity)
Phil Gordon, Vice President, Michigan Corn Growers
Association (serving in personal capacity)
Fred Yoder, Co-Chair, Solutions from the Land; Past
President, National Corn Growers Association (serving
in personal capacity)

*Participation in RIPE reflects a commitment to constructive dialogue and does not represent a final endorsement
of any particular policy.
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Abstract
RIPE100: Helping American Farmers
Prosper as They Invest in Our Climate & Environment
American farmers have a pivotal role to play in
tackling climate change, but they shouldn’t
sacrifice their own prosperity in the process.
Livestock and row crop producers can reduce
agricultural greenhouse gas emissions – which
comprise 10.5% of all U.S. climate emissions –
using proven management techniques that offer
billions of dollars in public environmental
benefits. Providing a financial incentive for
farmers to use these techniques would reap a
four-fold return on investment.
At RIPE (Rural Investment to Protect our
Environment), a non-profit group of farmers,
ranchers, and agricultural commodity association
representatives, we believe that through ruralurban coalition building, we can advance
bipartisan climate policy while also ensuring that
farmers are recognized for their ongoing
stewardship and conservation of soil health,
water quality, biodiversity, and more.
RIPE100 is a proposal to directly pay farmers a
minimum of $100 per acre or animal unit for
voluntary land stewardship that can provide a
greater benefit to the public through carbon
sequestration, improved soil health, cleaner
water, water conservation, flood mitigation,
pollination, biodiversity, and other environmental
services. This approach is supported by many
program precedents, volumes of peer-reviewed
research, and offers producers adequate
incentive to adopt effective conservation
measures.
RIPE100 is designed to remedy many of the
shortcomings of carbon farming payment
programs, which are a net economic loss for
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most farmers, and allows farmers to participate in
both systems. It also promotes diversity, equity
and inclusion by addressing barriers that have
often kept farmers of color, smaller diversified
farmers, women farmers and young farmers from
participating in previous conservation programs.
The RIPE100 plan:










Offers farmers and ranchers a profitable
incentive to invest in effective farm
stewardship practices.
Integrates equity principles and rewards
farmers of all sizes and types
Complements private carbon markets with a
public program that offers farmers
guaranteed revenue and eliminates
middlemen and expensive transaction costs
Uses a simple program design that offers
transparency to all stakeholders
Can be implemented within 100 days, offers
policymakers flexibility on funding
mechanisms, with room to scale and refine
as funding and political support grows.

This plan is uniquely designed to ensure that
climate policy will not hamper farmer
profitability, offering a path to involve farmers
as true champions of climate policy as part of a
broader bipartisan climate coalition to improve
American farmers’ financial and environmental
sustainability.

Executive
Summary
for Policymakers
RIPE100: Helping American Farmers Prosper as They Curb
Climate Change
The Challenge
The core challenge to comprehensive U.S. climate policies has been a lack of bipartisan support. At RIPE
(Rural Investment to Protect our Environment), we propose addressing that challenge with fair, forwardlooking agricultural policies to appeal to more rural legislators.
Farmers and ranchers can deliver tremendous value to improve climate, water, air, and soil resources by
planting cover crops and many other practices including rotational grazing, manure management, and
conservation irrigation systems. But agricultural producers are unlikely to implement those practices or
support comprehensive climate policy if it hurts their bottom line.
That has been the drawback to most climate proposals, including the proposed USDA Carbon Bank
program, which would pay farmers $20/ton of carbon sequestered along with technical assistance and
R&D. At that rate, most carbon sequestration practices deliver only $10 per acre and would not even
cover the cost of adopting the practices, let alone compensate farmers for broader climate policy costs
such as higher input costs, yield losses, climate and adaptation costs, and practice verification costs, as
the chart below shows. The net economic loss will result in low levels of practice adoption and continued
lack of support from the farming sector for climate policy.
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The Solution
RIPE100 addresses this challenge by including a fair return to agricultural producers for their voluntary
investments in stewardship practices that deliver public benefits. RIPE’s analysis indicates that the public
benefits are equal to or greater than the proposed compensation to farmers of $100/acre or animal unit
(AU).
The proposed RIPE100 offers $100/acre or AU for practices that benefit the public through a combination
of carbon sequestration and improved soil health, water quality, water conservation, and biodiversity
among other ecosystem service benefits. Stewardship practices typically deliver climate benefits in the
range of $10 per acre or AU and a suite of other environmental benefits that total over $100/acre or AU
related to clean water, soil health, water conservation, pollination, and biodiversity, as shown in the chart
below.
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By setting the $100/acre or AU price, RIPE100:




Complements private carbon markets with a public program that offers farmers guaranteed revenue
and eliminates middlemen and expensive transaction costs



Integrates equity principles and rewards farmers of all sizes and types



Offers policymakers flexibility on funding mechanisms



Offers transparency to all stakeholders
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Offers farmers and ranchers a profitable incentive to invest in effective farm stewardship practices

Can be implemented within 100 days with room to scale and refine as funding and political support
grows.
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The Details
The RIPE100 program is designed in two phases.
The goal of Phase 1 is to launch within 100 days by relying on established research and simple, pragmatic
program design, as follows:
1.

Farmers enroll, attend a conservation workshop and adopt effective farm stewardship practices
that are compensated at $100/acre or AU. Farmers will select among stewardship practices that
address climate change, water quality, water conservation, and soil health and adopt one suitable to
their operations.

2.

Farmers self-certify practices annually with USDA oversight. Following the established precedent
of existing USDA Natural Resources Conservation Service (NRCS) programs, farmers will self-certify
the adopted conservation practices. Self-certification will be required annually and submitted to
NRCS for validation, using current USDA best practice of auditing 5% of participants.

3.

Annual payments continue after the first year, once participants develop comprehensive
conservation Farm Plans. The program would provide annual payments to farmers at $100/acre or
AU with increasing acreage enrolled for each farm or ranch as the program budget grows. To be
eligible for future payments farmers must develop a conservation Farm Plan tailored to their
respective farms, continue to use the adopted practice, or add additional acres and/or additional
practices. USDA will provide technical assistance for plan development and implementation and will
help growers choose practices that maximize benefits rather than only cut costs.

4.

Enrollment is a simple and equitable process that does not penalize early adopters. To ensure
farmers of all types have equitable access to the program, funds will be allocated for socially
disadvantaged producers and operators of farms of all sizes, based on acreage or number of
livestock. Producers who have already adopted farm stewardship practices will have the same
eligibility for the payment as first-time farm stewards.

5.

USDA will manage the program, receiving funding for administration, educational programming,
farm plan development and technical assistance.

6.

Complements private carbon markets with a public program that directly pays farmers with a
reliable investment that eliminates middlemen and expensive transaction costs. RIPE's proposal
augments private sector payments for carbon farming, maximizing farmers’ options. Private carbon
farming payments only work for a small portion of farmers, due to the small size of the market, low
carbon price, and high transaction costs. RIPE’s proposal avoids high transaction costs and allows
farmers to participate in both programs, maximizing farmers’ options.

Phase 2 aims to engage a coalition of agricultural trade groups willing to champion climate policy by
integrating a program that offers a fair, profitable opportunity to farmers.
Phase 2 would:
1.

Expand program participation to all farmers who want to enroll and as much farmland as they
choose to include

2.

Refine payment terms to include the latest science on regional variability in environmental
outcomes and policy costs, while maintaining a price floor for some practices that guarantees a
profitable opportunity for all agricultural producers

3.

Include incentives for innovation towards performance-based outcomes.

The program also promotes diversity, equity and inclusion by addressing barriers that have often
confronted farmers of color, producers on smaller diversified farms, women farmers and young farmers.
Specifically, it provides equitable access to funds by all agricultural communities and all farm sizes,
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targeted outreach to Black farmers and other disadvantaged farmers, and regular guidance from the
USDA Advisory Committee on Minority Farmers.

The Benefits
Phase 1 will remove an estimated 33 million metric tons of greenhouse gas (GHG) from the
atmosphere, reducing agriculture’s emissions by 5%, equivalent to removing 7 million cars from the
road. It will deliver approximately $14.6 billion in annual ecosystem service value through improved
water quality, soil health, air quality, climate mitigation and other public environmental benefits. It will
reach 596,000 farmers and ranchers, 33% of agricultural producers, deploying stewardship practices on
39 million acres or AUs. For a program cost of $4 billion, this is a cost-benefit ratio of $4 in public
benefits for every $1 invested.
Phase 2 will go much further, with an estimated reduction of 213 million metric tons of GHG, reducing
agriculture’s emissions by 34%, equivalent to removing 46 million cars from the road. It will deliver
approximately $422 billion in annual ecosystem service value. It will enable all 1.1 million professional
farmers and ranchers to enroll, reaching 430 million acres or AUs. For a program cost of $40 billion, this is
a cost-benefit ratio of $11 in public benefits for every $1 invested. The table below offers details.

Benefits from Phase I

Benefits from Phase II

Invests in 33% of producers (391K farmers & 205K
livestock producers)

Invests in 100% of producers (1.1 M farmers & 600K
livestock producers)

Reduces 33 million metric tons of GHG

Reduce 213 million metric tons of GHG

Reduces 5% of agricultural emissions

Reduce 34% of agricultural emissions

Eliminates emissions equivalent to 7 million cars

Eliminates emissions equivalent to 46 million cars

Provides $14.6B in environmental service benefits
to public

Provides $422B in environmental service benefits
to public

Deploys stewardship practices on 39 million acres
and Animal Units

Deploys stewardship practices on 430 million
acres and Animal Units

Public Benefit Cost Ratio of 4:1

Public Benefit Cost Ratio of 11:1

Funding
The Biden administration and Congress are moving quickly to roll out climate-related programs and
policies, offering significant opportunities to fund this program in 2021. These include: unallocated funds
from existing USDA Commodity Credit Corporation (CCC) authority; funds from expanded CCC authority;
economic stimulus legislation, including but not limited to a COVID-19 recovery bill or an infrastructure
investment package; the annual Agriculture appropriations bill or other vehicle used to fund the federal
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government; comprehensive climate legislation; or other agricultural, climate, or finance bills that seek to
include this policy concept.
The unique value of RIPE’s proposal is to ensure that the adoption of climate mitigating conservation
practices will not cut into farmers’ profits, offering a path to engage farmers as champions of climate
policy, creating a broader climate coalition driven by bipartisan support.
For policymakers and their staff interested in learning more about this proposal and State Factsheets
about how it could benefit your state, please contact RIPE Government Affairs Director Brian Skretny at
BSkretny@RipeRoadmap.Org. .For technical policy inquiries, please contact our Policy Director Trey
Cooke at TCooke@RipeRoadmap.org.
The full report is available at https://www.riperoadmap.org/resources
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Executive
Summary
for
Agricultural Producers
RIPE100: Voluntary Conservation Payments to Farmers of
$100/Acre or Animal Unit
The Challenge
The Biden administration and Congress have made it clear they plan to introduce sweeping climate
policies across the U.S. economy, including the agriculture sector. A core proposal aimed at fostering
environmentally sustainable practices by farmers is the formation of a USDA Carbon Bank that would
offer producers $20/ton of avoided greenhouse gas (GHG) emissions. However, that payment level,
averaging $10/acre for most stewardship practices, would not cover the cost of adopting emissionscutting practices, such as cover crops at $30/acre, nor the cost of climate policy on farmer inputs,
estimated at $6-$25/acre. This means farmers could lose in the range of $35/acre under this program.
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There is a better way to pay producers for the public benefits that sustainable farming provides, including
improved water quality, water conservation, soil health, biodiversity, and climate change mitigation. These
benefits have an estimated value of $100 or more per acre or AU.
For that reason, RIPE (Rural Investment to Protect our Environment) proposes the RIPE100 - a USDA
program that augments the private market in agricultural emissions with payments of $100/acre or AU for
voluntary stewardship practices that provide an equal or greater benefit to the public for a combination
of carbon sequestration, soil health, water quality, water conservation, biodiversity, and/or other
ecosystem service benefits. This approach is well-established in many government and private programs
and supported by volumes of peer-reviewed research.

The Solution
The program is designed in two phases.
The goal of Phase 1 is to quickly launch a program in early 2021 with congressional funding or within
USDA’s existing Commodity Credit Corporation (CCC) authority for unallocated funds. In Phase 1:
1.

Farmers enroll, attend a conservation workshop and adopt conservation practices that are
compensated at $100/acre or AU. The conservation workshop provides information on best
practices to address climate and other priority environmental resource concerns including water
quality, water conservation, and soil health. Farmers will select and adopt one stewardship
practice that is practical and suitable to their operations and be compensated at $100/acre or
AU. Farmers can adopt the stewardship practice on as few or as many acres or animals as they
desire. Budget constraints for Phase 1 may lead to a cap of 100 acres or AUs, and the goal of
Phase 2 is to enable all operations to enroll, as much as farmers desire. The practices on the
short list of options will be selected because:




They are widely accepted by technical experts for their environmental value to climate,
water, biodiversity, and/or soil health at a combined public value above $100/acre or AU,
and
At least some of them are widely accepted by farmers as practical to assure wholesale
adoption.

An illustrative set of practices that meet these criteria are listed in the table below, along with their
existing protocol code in USDA’s Natural Resources Conservation Service (NRCS) and the public
value they deliver through ecosystem services. RIPE invites agricultural producers to work with RIPE
and inform a wider set of practices.

Livestock Practices

Public Value

Row Crops Practices

Public Value

Cover Crops (340)

$102/ac.

Cover Crops (340)

$102/ac.

Filter Strip (393)

$2,588/ac.

Filter Strips (393)

$2,588/ac.

Riparian Herbaceous Cover

$1,754/ac.

Riparian Herbaceous Cover

$1,754/ac.

(390)
Riparian Forest Buffer (391)
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(390)
$5,045/ac.

Riparian Forest Buffer (391)

$5,045/ac.

Maintain Grass Cover on Expiring
CRP Contracts and Historic Native
Grasslands

$623/ac.

Comprehensive Nutrient
Management Plan (Development
and Implementation - Value
average of multiple livestock
systems)

$439/au.

Forage and Biomass Planting
(512)

$263/ac.

Maintain Grass Cover on
Expiring CRP Contracts and
Historic Native Grasslands

$623/ac.

No-Till (329)

$112/ac.

Irrigation Water Management
(449) AWD for Rice

$141/ac.

2.

Farmers self-certify practices and USDA oversees program integrity. Following the established
precedent of existing NRCS programs, farmers will self-certify the adopted conservation practices
using established NRCS protocols. If a participant is unable to implement the approved practice in
year one, they are not penalized since it is typically due to weather patterns outside of producers’
control, and they are given an extension to install the practice in the second year, as is allowed in
other USDA conservation programs. If a farmer does not adopt the practice after two years, they
must return the funds, apply for extension due to extenuating circumstances, or risk being
disqualified from participating in any USDA program. Self-certification will be required annually and
submitted to the NRCS for validation.

3.

Annual payments continue, once participants develop comprehensive conservation Farm
Plans. The program is intended to provide annual payments to farmers at $100/acre or AU with
increasing acreage enrolled for farm or ranch, as the program budget grows. To be eligible for
future year payments farmers must develop a conservation Farm Plan tailored to their farms,
continue to use the adopted practice or add additional practices. Technical assistance will be
provided to producers at no cost to them to attend educational workshops, develop Farm Plans,
and to support ongoing implementation of the plans.

4.

Enrollment is a simple and equitable process that does not penalize early adopters. To ensure
that farmers of all types have equitable access to the program, some funds will be allocated for
socially disadvantaged producers and operators of farms of all sizes based on acreage or number
of livestock. Furthermore, enrollment should not require a complex ranking process and should
provide opportunities for all farmers to participate regardless of farm size. Early adopters who
have previously adopted stewardship practices before the 100/acre payment program will not be
penalized and will fully qualify for the payments.

5.

USDA will manage the program. USDA shall receive the funding for administration, educational
programing, farm plan development, and technical assistance. The USDA shall provide support
through a combination of government and private actors, as is cost effective and practical. USDA
shall bid out the provision of educational workshops, farm plan development, and technical
assistance services, and it will prioritize organizations that meet USDA criteria and demonstrate
they have farmers’ trust, including trade associations. NRCS, the National Institute of Food and
Agriculture (NIFA) and others can bid to deliver these services. USDA will receive funds to oversee
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the program, including an audit of up to 5% of participants, which can be implemented through
NRCS and/or a combination of private actors as is cost effective and practical.
6.

Complements private carbon markets with a public program that directly pays farmers with a
reliable investment that eliminates middlemen and expensive transaction costs. RIPE's proposal
augments private sector payments for carbon farming, maximizing farmers’ options. Private
carbon farming payments only work for a small portion of farmers, due to the small size of the
market, low carbon price, and high transaction costs. RIPE’s proposal avoids high transaction
costs and allows farmers to participate in both programs, maximizing farmers’ options.

Proposed Budget for Phase 1
At a program budget of $4 billion, which is less than 1% of the stimulus package or climate budget
advocated by the Biden administration, Phase 1 can allow 33% of agricultural producers to enroll up to
100 acres or AUs in the program. This will enable participation of 381,000 row crop operations and
205,000 livestock operations, impacting 39 million acres and AUs. At $100/acre or AU, this means a
payment of $10,000 per operator. For an operator who chooses to enroll by investing in cover crops, at
an average of $38/acre, they will be spending $3,800 and netting $6,200, or $62/acre profit.

Opportunities for Advancing Phase 1
There is a significant opportunity to advance this concept within a wide range of funding vehicles in early
2021. Vehicles could include: unallocated funds from existing CCC authority; funds from expanded CCC
authority; economic stimulus legislation, including but not limited to a COVID-19 recovery bill or an
infrastructure investment package; the annual Agriculture appropriations bill or other vehicle used to fund
the federal government; comprehensive climate legislation; or other agricultural, climate, or finance bills
that seek to include this policy concept.
Agricultural stakeholders interested in advancing this type of policy conversation can engage federal
policymakers. In particular, producers can engage through President Biden’s Executive Order on Tackling
the Climate Crises at Home and Abroad, which directs the secretary of Agriculture to collect input from
farmers, ranchers and other stakeholders on how to use federal programs to encourage adoption of
climate-smart agricultural practices.
RIPE is available to train and support agricultural producers who are interested in helping advance Phase
1 in early 2021 by providing technical and educational materials.
Phase 2 aims to:
1.

Expand the program budget to allow enrollment of all producers who wish to participate with as
many acres or animals as they wish

2.

Refine payment terms to reflect the latest science, policy costs, and give incentives for
performance-based practices that maximize farmers’ options

3.

Be funded in the range of $40 billion a year as part of a comprehensive climate policy package
that will fairly compensate farmers for their voluntary stewardship at rates that are profitable above
all policy costs - including fertilizer and other input cost increases. This budget is robust,
approximating half of the Farm Bill budget, and is modest, at 8% of President Biden’s climate
budget proposal.
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The specific policy design elements are being co-designed with agricultural producers and stakeholders.

Clarification about Endorsement
Support for Phase 1 does not mean endorsement of Phase 2. The details of Phase 2 are being developed
with agricultural leadership and no endorsements are being solicited for that phase at this time.
Participation in RIPE programs reflects constructive engagement in a policy dialogue and does not mean
formal endorsement of any particular policy.
If you are an agricultural producer interested in engaging and advancing this policy dialogue, please
contact Outreach Director Jamie Powers at JPowers@RipeRoadmap.org. For technical policy inquiries,
please contact our Policy Director Trey Cooke at TCooke@RipeRoadmap.org.
The full report is available at https://www.riperoadmap.org/resources
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Introduction
President Biden’s Administration and the 117th Congress have made it clear that they will work
diligently to adopt sweeping climate policies in nearly every sector of the U.S. economy. RIPE believes
U.S. farmers and ranchers must be a full partner in the development of these policies so that they
recognize environmental contributions from agriculture while protecting the bottom line of every
producer.
The array of climate policy frameworks being proposed in Washington, D.C. are coalescing around
offering farmers the carbon value of their stewardship practices, along with technical assistance and
R&D. 1 The Climate21 proposal for a USDA carbon bank offers to compensate farmers for carbon
sequestration at a rate of $20/ton, which would yield approximately $10/acre for most practical
stewardship practices like cover crops, no-till, and rotational grazing. While RIPE does not oppose
setting a carbon price floor for carbon payments, currently proposed carbon price floors are far from
adequate to fairly compensate producers for the cost of climate policy, including the cost of
conservation practice adoption and higher input costs from fertilizer and other energy-based inputs.
Therefore, RIPE is proposing a USDA program called RIPE100 that would establish a minimum payment
floor of $100/acre or animal unit (AU) for effective practices that can provide an equal or greater cost
benefit to the public for results including improved carbon sequestration, soil health, water quality,
water conservation, biodiversity, and other ecosystem services. Compensating producers with this
ecosystem service “stack” approach is thoroughly justified and supported by volumes of peer-reviewed
research and provides producers with an adequate incentive to adopt key conservation measures.

The Problem: Climate’s Political Barriers
As President Biden’s Administration and the 117th Congress consider climate policy, including but not
limited to the proposed USDA Carbon Bank, they can transform the partisan nature of comprehensive
climate change by integrating a policy adjustment that addresses farmers’ economic needs. RIPE
proposes that climate policy and programs include a price floor for the array of ecosystem services
farmers deliver in addition to carbon sequestration when voluntarily investing in climate-smart practices.

Policy Goals
A price floor for the stacked environmental values, not just carbon, will enable policymakers to achieve
multiple goals:
1.

Enable farmers to profit from environmental policy rather than be punished by it by fairly
compensating them for the suite of public benefits they deliver;

2.

Lay the groundwork for a future comprehensive climate legislation with bipartisan coalition
supported by rural and urban stakeholders;

3.

Scale agriculture’s climate change mitigation impact by providing compensation that is realistic
for farmers to adopt widely;

1
As expressed in Climate21, Food and Agriculture Climate Alliance, House Select Committee on Climate Crisis, Senate Democrats Special
Committee on the Climate Crisis, Nicholas Institute, and the Center for Rural Affairs.
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4.

Integrate diversity, equity, and inclusion within USDA programs so socially disadvantaged
farmers are ensured fair access to public support;

5.

Deliver significant economic recovery and stabilization in the agricultural sector; and

6.

Expand investment in water quality, water conservation, soil health, pollination, and other
natural resources that need robust investments and can help farmers and states comply with the
Clean Water Act.

Piling On Costs: Why Most Farmers Have Not Supported
Comprehensive Climate Policy
Farmers and ranchers are the original environmentalists and stewards of our shared natural resources,
and have a tremendous amount of environmental and political value to contribute to climate mitigation.
While farm groups have long supported the opportunity to be compensated for carbon farming with
voluntary programs and markets, most do not support comprehensive climate policy because the policies
proposed thus far have negatively impacted farmers’ economic viability. 2 Many farmers are already
operating at thin margins or a net loss, so expecting them to endorse policies that will harm them further
is not fair nor realistic.
Farmer support for carbon farming payments can be seen in today’s Food and Agriculture Climate
Alliance (FACA) coalition, which includes the Farm Bureau and other major ag stakeholders, and as far
back as 2008 when Oklahoma authorized state funds to help farmers certify for carbon farming to sell
into the California market. 3 Back then, as now, farm and conservative support for carbon farming
payments did not translate into support for comprehensive climate policy. This is understandable
because carbon farming payments do not fully compensate for the costs of climate policy, so it is a
concession that does not warrant enthusiasm by an already struggling sector.
The array of climate policy frameworks being proposed in Washington, D.C. are coalescing around
offering farmers the carbon value of their stewardship practices, continuing the concession approach of
only compensating for the carbon value of stewardship practices. A notable improvement to the carbon
offset system has been offered in the carbon bank idea from the Nicholas Institute and Climate21 that
sets a carbon price floor to avoid the lack of buyer and price assurance. Yet the price floor proposed of
$20/ton of greenhouse gas (GHG) does not overcome the underlying challenges, as will be
demonstrated in this white paper. RIPE proposes solving a myriad of economic and political issues by
simply raising the price floor to include the environmental values of water quality, soil health, water
conservation, biodiversity, and other ecosystem services. RIPE contends that without raising the price
floor, the current proposals are essentially the same as what farmers have been offered for the last 20
years of climate policy, including dozens of failed bills, so there is no reason to expect any different
outcome in terms of farm industry or rural support.
Economic analysis and supporting research provided in this paper, predominantly using USDA data,
demonstrates the proposed carbon price floor falls far short of the costs imposed on farmers by
climate policy.

2
The last major federal climate bill, the American Clean Energy and Security Act (Waxman-Markey) of 2009, included carbon farming
payments priced at only $13/ton, which translates into roughly $3.25/acre with the typical carbon farming practice delivering 0.25 tons/acre
(reference Charts 1-3). Payments were also capped at 0.5 - 1 billion tons/year for all domestic sources. Farm groups publicly doubted
whether these offsets presented a clear benefit compared to increased energy costs. Therefore, the majority of farm groups, including the
American Farm Bureau, opposed the bill. Only six agriculture groups supported while 120 opposed. (“EPA Analysis of the American Clean
Energy and Security Act of 2009,” U.S. EPA Office of Atmospheric Programs, June 23, 2009
https://archive.epa.gov/epa/sites/production/files/2016-07/documents/hr2454_supplementalanalysis.pdf; ‘Ag Opposes Cap and Trade,’
U.S. Senate Committee on Environment and Public Works, July 13, 2009 https://www.epw.senate.gov/public/index.cfm/press-releasesall?ID=75B081BA-802A-23AD-481D-9A613763463D).
3
D. Adams and J. Jones, Carbon Offsets for the Oklahoma Landowner, OSU Extension Fact Sheet, AGEC-1009
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Rural Policy Makers Not Offered Tangible Benefits
A core challenge to passing comprehensive climate policies in the U.S. is the lack of political support by
rural legislators. This is understandable given that climate-activated voters are concentrated in urban
areas so offer no constituency support for rural conservative legislators. While environmentalists will
argue that rural regions will benefit from environmental policies, those benefits are long-term,
aggregated, and esoteric, leaving rural policy makers without any near-term tangible benefits to
showcase to their constituents from climate policies that will be vociferously opposed by some vocal and
well-funded stakeholders.

Public Opinion Favors Stacked Payments Over Carbon Farming
Alone
One of the reasons rural policymakers are hesitant to support climate policy is because only 39% of rural
Republicans support government spending on climate, according to seminal research by Robert Bonnie
and Victoria Plutshack from the Duke University Nicholas Institute in 2020. 4 That study finds rural public
opinion rises dramatically to 77% support for government spending to help farmers address climate
change, and rises even further to 93% support for financial incentives to farmers for water and soil health.
The Democratic public opinion is higher for climate spending and comparably high on the support for
farmers investing in a wider set of environmental services.

Therefore, we expect rural citizens and policymakers will be more likely to support comprehensive
climate policy that invests in, and is communicated around, farmer incentives for water and soil
health. A climate policy that expands beyond the narrow lens of greenhouse gas reduction and includes
the conservation of water, soil, and other shared natural resources that tangibly impact citizens will garner
wider public support and will have greater environmental benefits.

4 Bonnie et. al., 2020, Rural Investment: Building a Natural Climate Solutions Policy Agenda that Works for Rural America and the Climate,
NI R 20-04, Nicholas Institute for Environmental Policy Solutions, Duke University
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Robust Precedents for Bipartisanship When Industry Champions
Broaden the Coalition
The hyper-partisan nature of comprehensive climate policies has led most environmental groups and
some Democrats to abandon their efforts for bipartisanship. They are overlooking the myriad of examples
of Republican-supported climate policies and the lessons they offer. We believe there is strong evidence
that partisan deadlock has confronted the majority of comprehensive climate policies because they have
predominantly been designed in a manner that does not offer a profit opportunity for any industry to
champion, nor tangible rural benefits, leaving environmental advocates without a broader coalition of
support. For example, cap-and-trade policies passed by progressive states that are the backbone of
many failed federal climate efforts are designed in a way that primarily transitions the utility sector from
coal to natural gas and efficiency, not to renewable energy, leaving no organized industry with a
concentrated economic opportunity. 5 In contrast, Renewable Portfolio Standards ensure that clean
energy companies have a guaranteed market opportunity and therefore that industry robustly advocates
for them, which has led to over 29 states passing them with bipartisan support, including around 85% of
Republicans. 6 The clean energy industry does not actively advocate for the broad cap-and-trade climate
policies because they do not offer the industry a clear profit opportunity. Therefore, these policies are left
without any allies outside the environmental movement and have languished in partisan deadlock.
Many companies now support climate policy, as indicated in their increasing participation in climate policy
dialogue groups such as the CEO Climate Dialogue, CERES, and the Climate Leadership Council. That
support is important because it signals to policymakers that companies will not oppose policymakers for
voting for climate policy. But those companies do not send their lobbying teams to push policymakers to
support climate policy, nor do they make campaign donation decisions based on this issue, and
frequently they even allow their trade associations to oppose the policies. This tells policymakers that
businesses are not going to support them not oppose them based on climate policy. Companies who
operate with this “logo loan” principle of showing their support for climate policy generally, but not
assertively, are acting reasonably given that it would be a questionable use of shareholder funds to invest
in policy advocacy that does not help their profits compared to their competitors. This leaves
policymakers without any industry champions to defend them against the strong opposition that is waged
by the loud and mighty opponents of climate policy.
Analysis of over 200 climate bills finds this pattern repeated over and over again. As illustrated below,
when an industry is offered a near-term profit opportunity, they show up to champion it, leading to
bipartisan victories.

5
The energy efficiency industry does not have a powerful trade association and the natural gas industry does not want to advocate for a
policy that in the long-run will harm its market once the caps tighten. The eventual impact could be to benefit renewable energy
companies, but industries cannot spend their limited advocacy funds on measures for the long-term, which are viewed as theoretical
opportunities, when most are focused on surviving the near-term.
6
The following state RPS laws passed with an average of 85% Republican support: Iowa S.F. 2386, 2008; Kansas H.B. 2369, 2008; Maine
LD 1494, 2019; Michigan S.B. 438, 2016; Nevada S.B. 358, 2009; New Jersey S3723, 2018; North Carolina SB 3, 2007; Oklahoma H.B.
3028, 2010; Pennsylvania SB 1030, 2004; South Dakota HB 1123, 2008; and Wisconsin S.B. 459, 2005.
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Table 2

Bipartisan victories for climate policies have been secured with more than 100 bills at the state and
federal level, and yet the 100+ climate bills that lack an industry opportunity have consistently failed. The
climate coalition can easily expand beyond the progressive urban base by replicating the successful
policy designs that deliver both public benefits and private profit opportunities.
Clean energy companies do not support climate policy solely out of the goodness of their hearts but also
out of a clear understanding of their profit opportunities. They show up to champion renewable portfolio
standards and solar net metering because those policies are designed with clear market creation
opportunities for them. They do not invest their limited advocacy resources in climate policies that do not
offer a profit opportunity.
The analytical backbone to this approach leverages the findings of Brown University political science
chair Prof. Eric Patashnik, who analyzed public interest policy reforms’ ability to endure over special
interest opposition over the long-term. His evaluation of a wide array of domestic policy reforms including welfare, taxes, agriculture, emission trading, airline deregulation, and government procurement
- finds that policy is far more likely to pass and endure political party transitions when the policy is
designed in a way that simultaneously delivers public benefits and private economic benefits that are
near-term and concentrated with a politically organized stakeholder. 7 By aligning public and private
benefits in a single policy, you redesign the political coalitions and thereby help policymakers overcome
special interest opposition to public interest policies. This practical lesson has been ignored by the
majority of policy designs aiming to comprehensively address climate change, but has been integrated in
narrower climate policies with bipartisan success. Integrating this insight in comprehensive climate policy
design can allow policymakers the near-term and long-term coalition needed for a bipartisan agreement
on climate.
RIPE conducted extensive analysis on an array of industries’ potential to broaden the climate coalition,
including economic, geographic, political, and public opinion support, and the agricultural sector stood
out as the most promising sector on all criteria. Based on that analysis, as well as in-depth interviews
conducted with policymakers from both parties, RIPE believes there is compelling evidence that a
coalition of agricultural and environmental stakeholders can deliver the long-term policy stability that
benefits the climate and farmers. Just as the Farm Bill is a bipartisan success that regularly galvanizes
urban and rural stakeholders to influence their policymakers for the tangible gains delivered to their
jurisdictions, a climate bill that financially benefits farmers and rural America can become a bipartisan
success story that reflects the best values of our democratic system: merging political interests,
aligning public and private benefits, increasing economic opportunity, and reviving bipartisan
agreement.
7

Patashnik, “Reforms at Risk: What Happens After Major Policy Changes are Enacted,” Princeton University Press, 2008.
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Carbon Farming Is Important But Will Not Scale Adoption Nor
Political Coalition
The predominant way that climate policy has addressed agriculture - in the past as well as today - is to
offer carbon farming payments, along with some technical assistance and R&D. Offering farmers a
carbon farming payment is a step in the right direction, but is insufficient to address the suite of
economic challenges that farmers face with respect to the array of climate change issues that are
discussed below.
Important stakeholders today are converging around the concept of a USDA carbon bank that would
offer farmers a guaranteed payment for the value of the GHG sequestered on their land, in a manner
that aligns with the private market for carbon farming. The Climate21 Project proposes a $20/ton value
for carbon credits. A price floor helps ensure a guaranteed buyer and price assurance, which is better
than the uncertainty of private offset market, but this price point is far too low to justify practice adoption
for most farmers, and will therefore remain a concession for farmers rather than something farmers
proactively champion as part of wider climate policy.
A price of $20/ton of GHG offers most farmers a payment potential of around $10/acre or $65/animal
unit, as illustrated in the Charts 1-4 below with citations provided in Appendix C. This average value is
based on a review of most of the practical ‘carbon farming’ practices such as cover crops, no till,
rangeland management, and manure covering. While there is variability in carbon sequestration
potential based on regional variabilities and farm size, this chart summarizes the average value of those
ranges to illustrate the scale of payment farmers can reasonably expect. The typical carbon
sequestration potential is approximately 0.5 tons/acre for working land practices and 3.25 tons/AU for
feedlot practices. This translates into $10/acre or $65/AU.

22 | RIPE100 PLAN

Chart 1
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Chart 2
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Chart 3

Using cover crops as an example, research finds they reduce carbon by about 0.22-0.58 tons/acre. 8
Applying the proposed carbon bank’s $20/ton carbon price floor would yield between $4-$12/acre for
farmers using cover crops to sequester soil carbon. Meanwhile, the cost to buy and implement cover
crops is far higher, at an average of $27-$37/acre, according to SARE and the National Corn Growers’
Association Soil Health Partnership. 910 A government program offering farmers carbon payments for
cover crops, at an average of $10/acre for a practice cost that averages $34/acre, leaves farmers at a
net loss of $25/acre. Therefore, we cannot expect this program to succeed in achieving farmer
adoption nor at cultivating farmers as champions of climate policy.
In addition to the implementation and management costs of practices that sequester soil carbon on
working lands, there are also many cases of associated yield and opportunity loss. This further
exacerbates the financial risks producers assume when implementing many conservation practices on
row crop and livestock operations that help address climate change as shown below in chart 4.

8

For citation see Appendix C Methodology and References for Chart 1

Sustainable Agriculture Research and Education https://www.sare.org/publications/cover-crop-economics/how-to-get-a-faster-returnfrom-cover-crops/creating-a-baseline-for-cover-crop-costs-and-returns/
9

10

2019 Annual Report, Soil Health Partnership SHP-2019-annual-report.pdf (soilhealthpartnership.org)
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Chart 4

There are some climate smart practices that can increase yields and reduce input costs, making them
valuable to adopt to increase agricultural productivity. However, those practices typically take several
years to achieve the private economic benefit and have less certain benefits to farmers renting land.
Therefore, farmers will not adopt the practices widely until investments from public and private actors
surpass the adoption cost. For practices that eventually deliver private economic benefits to farmers, the
RIPE100 proposal for Phase 2 directs USDA to adjust payment levels with consideration of those private
benefits. Chart 4 illustrates how the key climate-smart practices of cover crops, no till, and comprehensive
manure management leave farmers at a net loss, even after a carbon farming payment valued at $20/ton.

Cost of Climate Policy on Farmers
One of the most concerning risks to farmers is the extra costs that comprehensive climate policy would
impose on growers through higher costs on inputs and possible regulations.
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Climate policy regulates energy and manufacturing sectors, leading to higher costs that trickle down to
farmers in higher costs for fertilizer, fuels, and other costs of production. Diagram 1 illustrates these cost
impacts on an acre of corn.
The climate policy framework laid out by the House Democrats does not rely on a carbon price and the
sector policies proposed can be translated into an approximate dollar per ton value to estimate the cost
of the policy. We estimate the climate policies impact in 2023 approximates $20/ton and $54/ton in
2030. 11 RIPE commissioned the World Agricultural Economic and Environmental Services to conduct an
economic assessment of the cost of climate policy on agriculture, utilizing USDA Agricultural Resource
Management Survey data by nine regions. 12 The assessment finds that climate policy will increase
agricultural costs by around $6/acre in 2023 and $25/acre in 2030, as illustrated in Chart 5. Cost
estimates vary crop type depending on their relative energy-intensity of inputs, ranging from $11 to $225
per acre or head by 2030. In 2030 the average cost of production will increase by 5%, which is around
$13 billion annually for agricultural producers.
Environmental groups will argue these expenses are in farmers’ economic interests because climate
change left unmitigated will negatively impact farmers’ bottom line. That reasoning may or may not be
true, and relies on the long-term economic impacts and many uncertainties, while all business people
must confront the near-term and certain impacts to manage financial survival on thin margins. 13
Diagram 1

The data source for Diagram 1 are in Appendix C for Chart 5.

This estimate is used by comparing the Energy Innovation analysis of the House climate plan’s level of GHG reductions to the Resources
for the Future E3 Simulator that estimates carbon price impact on GHG reductions. Different perspectives exist on if the cost of climate
policy by command and control, as is the House Democratic plan, will be higher or lower than a carbon price model predicts. Credible
evidence can support both arguments. We offer this comparison as a rough estimate to illustrate the order of magnitude of impact, using
the publicly available tools offered by these leading think-tanks. https://www.rff.org/publications/data-tools/carbon-pricing-calculator/

11

Kruse, J., 2020, Measuring the Implication of a Fuel Carbon Pollution Fee for Agricultural, World Agricultural Economic and
Environmental Services (WAEES), Report to RIPE. For more information about the findings see Appendix C for Chart 5.

12

13
For example, the cost of unmitigated climate change on U.S. agriculture is been predicted to be in the range of $5 billion per year
(Waltham et al, 2012), while the cost of climate policy impact from WAEES is $14 billion per year. A net negative impact on the agricultural
sector may be caused while a net positive impact may occur on the wider U.S. economy. Any sector’s ability to champion climate policy
will rely on its ability to demonstrate a near-term concentrated profit opportunity.
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Chart 5

Climate policies increase the cost of fossil-based products, such as fertilizer and fuels, leading to
increased agricultural costs of around $6/acre in 2023 and $25/acre in 2030. These costs will reach
approximately $13 billion annually for agricultural producers in 2030, a 5% increase in production costs.
The actual policy costs may differ from these estimates, especially in later years as technology emerges.
For instance, if the fertilizer industry develops an alternative input to natural gas, the cost of fertilizer may
not increase as much as estimated. It’s also possible that climate policies become more strict than is
currently being proposed, which could increase costs above these estimates. To address this uncertainty,
RIPE100 is designed so that the first stage payment of $100 covers the policy costs that we can reliably
expect in the near-term, and the second stage of the program updates the payments with a principle to
cover all policy costs, which will be updated based on the latest data and farmer input on actual policy
impacts.
A climate policy that can be championed by agricultural producers must address these known and
uncertain costs honestly and fairly.
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Additional Costs of Climate Adaptation and Verification
Furthermore, U.S. farmers will be significantly affected by climate change’s rising temperatures, floods,
droughts, wildfires, and pests - and may lose in the range of $5 billion annually. 14 For example, beef cattle
farmers are projected to lose $44 million annually due to increased temperatures, while rice farmers may
lose up to 20% of their annual yield by 2050. Rising temperatures also have been shown to increase
storm events and flooding. The cost of flooding alone is growing at a rate of $2.5 billion per year in the
U.S. 15
Climate policy will increase the cost of production for all farmers and for farmers interested in participating
in carbon farming programs they will also have to pay for adopting the practices and costly carbon
verification. For instance, in the rice offset protocol tested in California and Arkansas, verification costs
sometimes exceeded the carbon payment cost. 16

Summary of Carbon Farming Net Economics for Farmers
In sum, a carbon farming price floor of $20/ton payment, which translates into approximately $10/acre, will
not come close to covering the suite of policy costs, yield losses, climate and adaptation costs, and
practice verification costs that farmers are left to shoulder. This net economic loss will result in low levels
of practice adoption and continued lack of support from the farming sector for climate policy. In order to
facilitate participation by U.S. farmers and ranchers to address climate and other environmental
challenges, stronger incentives must be provided.

14

Walthall et al, Climate Change and Agriculture in the United States: Effects and Adaptation. USDA Technical Bulletin, 2012
Davenport et. al., 2021, Contributing to Historical Precipitation Change to US Flood Damages, Proceedings of the National Academy of
Sciences, 118 (4)
16
Holst, E, 2015, Demonstrating GHG Emission Reductions in California and Midsouth Rice Production, NRCS 69-3A75-11-133
15
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Chart 6
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The
Solution:
Cultivate Farmers as Climate Champions by Offering
Profitable Payments Aligned with the Public Good
The shortcomings of a carbon farming payment can be addressed by compensating farmers fairly for the
full set of environmental benefits farmers deliver. When looking at the stacked benefits that farmers
deliver when they invest in stewardship practices, one finds the public gains a tremendous amount from
water quality, conservation, soil health and other ecosystem services. Private markets and public
programs are woefully underinvesting in these ecosystem services. A policy that compensates the full set
of environmental benefits farmers deliver optimally invests in our nation’s shared natural resources and
creates an opportunity for farmers to earn a fair profit.

Value of Stacked Ecosystem Services
Ecosystem service values are defined as the benefits to humans provided by the natural environment
and translated into economic terms. For example, the impact of an acre of cover crops on improving
water quality is quantified by the price it would cost to clean polluted water from an acre that does not
have that natural service. Ecosystem service benefits include: clean and abundant water, healthy air that
does not cause asthma, pollination services that otherwise must be paid for, flood mitigation, and climate
change mitigation. Ecosystem services deliver both private economic benefits to the landowner and
public good to society for the ‘downstream’ benefits. The methodology used by RIPE in this paper only
includes the valuation of the public benefits in order to focus on the services that warrant compensation
from a public program.
Practitioners have not yet standardized methodologies for quantifying ecosystem services, especially as
each region and piece of land has different physical properties. As a result, study authors report
divergent valuations for similar services. Despite methodological variances, volumes of research,
including many USDA studies, support a clear finding that farm stewardship practices offer tremendous
value to the public, far beyond climate mitigation.
RIPE proposes a federal program that invests in farmers’ stewardship practices that contribute to the
production of ecosystem services. RIPE research identified the range of values that most farms will deliver
from each of several stewardship practices in order to establish a federal payment level that is based on
sound science and reasonable assumptions. Stewardship practices will have different levels of impacts
due to the unique conditions of soil, water, slope, and wind. Relying on broadly applicable findings in the
literature to establish reasonable estimates of ecosystem valuations for a national program. Chart 7
demonstrates the vast public value from the array of benefits that can accrues from farm stewardship
practices.
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Chart 7

The carbon value of farm stewardship practices is a small piece of what farmers deliver. Most climatesmart practices deliver around $10/acre in climate value and over $100/acre in public benefits when
considering the water, air and other services.

Setting a Price Floor for Ecosystem Services
The proposed USDA carbon bank would set a price floor for carbon value. RIPE proposes the concept of
a price floor be used to consider the wider set of environmental benefits.
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This is the core of the RIPE100 proposal.
RIPE proposes the creation of RIPE100 with payment terms reflecting the societal benefits these practices
deliver to the U.S. public from a combination of carbon sequestration, soil health, water quality, water
conservation, biodiversity, and other ecosystem services.
RIPE proposes establishing a price floor for farmers of $100/acre or AU because it is well justified by
academic and USDA research on the wide set of environmental values, as documented in the
methodology for Chart 7. While there is a wide range of values in the literature, there is a clear finding
that the values are larger than $100 per unit. A more precise quantification of value based on specific
pieces of land and practices will take many years of R&D, including the important work currently
underway by the Ecosystem Service Marketplace Consortium. As that research becomes available, the
RIPE100 Phase 2 (explained below) will integrate those quantification methods into its valuation of
stacked benefits. In the meantime, we have proposed to use the minimum price floor that is both
supported by the environmental literature and that provides farmers the assurance of a profit margin.

Principles of RIPE100
1.

Price floor of $100/acre or AU shall be offered, reflecting the public value of stacked ecosystem
services and covering all policy costs. As explained in the section, The Problem: The Climate’s
Political Barriers, the public values of many farm stewardship practices stack up to more than the
policy offers farmers for its implementation. This program will have a price floor for practice
adoption which reflects the public value and offers farmers a fair profit opportunity that surpasses
the full cost of adopting the practice, the input cost increases from climate policy on other sectors
of the economy, and yield-losses from adopting the stewardship practice.

2.

Plans are tailored to each farmer’s unique needs and qualifying measures include practical
options for all farm types. Participants who chose to enroll will attend an educational workshop
and receive technical assistance to develop and implement a farm stewardship plan tailored to
their unique operation. They may choose to adopt qualifying measures for additional payments,
and those measures will include practices that are practical for all farm types and sizes. See Table
3 below for the list of qualifying measures RIPE is proposing.

3.

All farmers and ranchers are eligible and diversity, equity, and inclusion are prioritized in
program design. Farmers do not have to meet pre-existing conditions, so all farmers can enroll. To
be equitable to all farmers and take steps towards reconciling USDA’s historic discrimination
against socially disadvantaged farmers, funds will be allocated to categories of farms by size and
to socially disadvantaged farmers. Full details are outlined in the Diversity, Equity and Inclusion
section.

4.

All No penalty for early actors and payments can be stacked with private environmental market
payments. The RIPE100 program is not an environmental offset program, i.e. no regulated entities
are allowed to increase their pollution due to this program. It will not claim ownership of the
farmers’ environmental assets, following the precedent of current NRCS programs. As such, the
program does not rely upon the strict ‘additionality’ requirements of prior offset programs and
therefore does not penalize farmers who are leaders in adopting conservation practices prior to
the program start. Participating farmers will remain able to sell their environmental assets to private
environmental markets. See section titled, “RIPE100 Payments are Stackable with Private Markets”
on private market interaction and the caveat that may apply to the carbon price portion of the
program.

5.

A Farm Advisory Council will be established to inform future adjustments. A Farm Advisory
Council comprised of farmers and ranchers will inform the USDA program overseeing RIPE100. It
will inform program design, including the selection of practical practices, the consideration of a full
array of stacked benefits, the costs of ecosystem service practices and the cost of climate policy
on farming, and other issues.
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6.

Reasonable Farmer Flexibility and Assurance. Farmers will self-certify their efforts by submitting
simple reports and receipts, similar to current conservation programs. If farmers do not execute on
their intended stewardship practice due to unexpected circumstances - including weather impacts
on the growing cycle - farmers can use said funds the following year or opt out with no penalty
other than repayment. USDA may audit up to 5% of participating crop fields and livestock
producers and may choose to partner with third-party actors for verification assistance. Farmers
must comply with existing federal environmental regulations, including the provisions of the
“Highly Erodible Land and Wetland Conservation” regulations.

7.

Ensuring Program Efficiency. While RIPE does not support RIPE100 payment limitation, it does
recognize there will be budgetary restraints. Therefore, the USDA and the Farmer Advisory
Council will propose ways of streamlining future payments from an expanded Phase 2 RIPE100
with existing USDA conservation and commodity programs to ensure efficient government
spending.

Program Design and Qualifying Conservation Practices
The RIPE100 program is designed with the following elements:
1.

Farmers enroll, attend a conservation workshop, and adopt high-value conservation practices
that are compensated at $100/acre or AU. Farmers will attend a workshop on farm stewardship
practices that provides information on best practices to address climate and other priority
environmental resource concerns including water quality, water conservation, and soil health.
Farmers will select and adopt one stewardship practice from a menu of options that is suitable to
their operations, and be compensated at $100/acre or AU for each enrolled unit. This payment
level reflects the public benefits those practices deliver from a combination of: climate resiliency,
climate mitigation, water quality, water conservation, soil health, biodiversity, and other ecosystem
services. Farmers are not required to adopt the practice on their entire operation, and can adopt it
on as few acres or animals as they desire. Phase 1 budget constraints means the program will have
caps on the number of acres or animals one can enroll in the program. Our initial budget proposal
assumes a cap of 100 acres or AUs per farmer or rancher for Phase 1, with the goal of covering
100% of acres in Phase 2. For Phase 1 of the program, farmers can select from a short-list of
existing NRCS conservation protocols that yield both GHG and non-GHG environmental benefits.
The ‘shovel ready’ practices on this shortlist will be selected because: 1) they are widely accepted
by technical experts for their environmental value to climate, water, biodiversity, and/or soil health
at a combined public value that is above $100/acre or AU; and 2) at least some of them are widely
accepted by farmers as practical for a wide set of farm types to assure wholesale adoption. An
illustrative set of practices that meet these criteria are listed below, along with any existing NRCS
practice code noted in parenthesis.

Table 1
Livestock Practices

Public Value

Row Crops Practices

Public Value

Cover Crops (340)

$102/ac.

Cover Crops (340)

$102/ac.

Filter Strip (393)

$2,588/ac.

Filter Strips (393)

$2,588/ac.

Riparian Herbaceous Cover

$1,754/ac.

Riparian Herbaceous Cover

$1,754/ac.
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(390)

(390)

Riparian Forest Buffer (391)

$5,045/ac.

Riparian Forest Buffer (391)

$5,045/ac.

Maintain Grass Cover on Expiring
CRP Contracts and Historic Native
Grasslands

$623/ac.

Maintain Grass Cover on
Expiring CRP Contracts and
Historic Native Grasslands

$623/ac.

Comprehensive Nutrient
Management Plan (Development
and Implementation - Value
average of multiple livestock
systems)

$439/au.

Forage and Biomass Planting
(512)

$263/ac.

No-Till (329)

$112/ac.

Irrigation Water Management
(449) AWD for Rice

$141/ac.

Methods and references for public values can be found in Appendix C for Table 1

2.

Farmers self-certify practices and USDA oversees program integrity. Following the established
precedent of existing NRCS programs, farmers will self-certify the adopted conservation practices
using established NRCS protocols. If a participant is unable to implement the approved practice in
year one, they are not penalized since it is typically due to weather patterns outside of producers’
control, and they are given an extension to install the practice in the second year, as is allowed in
other USDA conservation programs. If a farmer does not adopt the practice after two years, they
must return the funds, apply for extension due to extenuating circumstances, or risk being
disqualified from participating in any USDA program. Self-certification will be required annually and
submitted to the NRCS for validation.

3.

Annual payments continue, once participants develop comprehensive conservation Farm
Plans. The program is intended to provide annual payments to farmers at $100/acre or AU with
increasing acreage enrolled for farm or ranch, as the program budget grows. To qualify for funding
for the second year, producers will develop a comprehensive conservation farm plan that is
tailored to their operation’s unique context, continue to use the adopted practice, or add
additional acres and/or additional practices. Technical assistance will be provided to producers
free-of-charge to both develop those plans and to support ongoing implementation of the plans.

4.

Enrollment is a simple and equitable process that does not penalize early adopters. To ensure
that farmers of all types have equitable access to the program, some pools of funds will be
allocated for socially disadvantaged producers and for operators of diverse farm sizes based on
acreage or number of livestock. Furthermore, enrollment should not require a complex ranking
process and should provide opportunities for all farmers to participate regardless of farm size.
Early adopters will not be penalized and will fully qualify for the payments.

5.

USDA to manage the program. USDA shall receive the funding for administration, educational
programing, farm plan development, and technical assistance provisions. The USDA will provide
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support through a combination of government and private actors, as is cost effective and practical.
USDA will bid out the provision of educational workshops, farm plan development, and technical
assistance services, and will prioritize organizations that meet USDA criteria and demonstrate they
have farmers’ trust, including trade associations. NRCS, NIFA and others can bid to deliver these
services. USDA will receive funds to oversee the program, including auditing up to 5% of
participants, which can be implemented via NRCS and/or combination of private actors as is cost
effective and practical.
6.

Complements private carbon markets with a public program that offers farmers guaranteed
revenue and eliminates middlemen and expensive transaction costs. RIPE's proposal
complements private carbon farming systems. Private carbon farming payments work well for
some farmers but not all farmers. One challenge that many farmers confront with the private
carbon farming system is expensive transaction costs that frequently leave farmers without
financial returns. The USDA reports that approximately 30% of the amount being paid for carbon
offsets goes to various technical providers involved in the process.17 This is additionally
problematic when considering that carbon payment levels are already too low to cover the costs
for most farmers, as explained in this paper. The RIPE program aims to avoid these transaction
costs, solving many of the problems of the private carbon market while also allowing farmers to
participate in both systems, when it makes financial sense for them.

Goals of Phase 1 and Phase 2
RIPE100 is designed in two phases. The goal of Phase 1 is to launch a ‘shovel ready’ program quickly by
relying on well-established research and simple and pragmatic program design. The principles integrated
within the first phase can be used to develop a second phase of the program that integrates more
comprehensive research and has a larger budget.
The goals of Phase 2 are to:
1.
2.

3.
4.
5.

Expand program participation to as many farmers and as much farmland as producers want to
enroll.
Expand the list of qualifying practices to allow practical measures for all farm types, including
practices with high upfront installation costs such as manure covers; offer payments that cover
100% of cost recovery in addition to an ecosystem service payment that reflects the public value
provided by the practice.
Enable USDA to refine payment terms for various practices to include the latest science on
environmental outcomes, regional variability, and policy costs, while maintaining a price floor for
some practices that deliver a profit opportunity for farmers beyond the policy costs.
Establish incentives for private innovation towards performance-based outcomes.
Cultivate a coalition of agricultural stakeholders seeking to expand the program because of its
fair and profitable opportunity by championing it as part of a climate policy package.

More details of Phase 2 are being developed by RIPE’s farmer leadership, technical advisors, and
grassroots farmer network. We welcome contributions from all stakeholders to help shape both phases of
RIPE100.

Diversity, Equity, and Inclusion
Another principle for RIPE is for the program to proactively mitigate barriers of entry that often have
confronted farmers of color, smaller diversified farmers, women farmers, and young farmers. RIPE is
launching a Diversity, Equity, and Inclusion Committee in early 2021 led by socially disadvantaged farmers
who will develop more refined policy proposals. Initial members are leaders from the National Black
(2016). “Transaction Costs in US Environmental Markets”. United States Department of Agriculture. (USDA, 2016).

17
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Farmers Association and Association for American Indian Farmers. Our initial set of recommended
policies and principles to address this important issue are as follows:









Equitable access to funds by all agricultural communities. Funds should be reserved for socially
disadvantaged farmers and ranchers (SDFRs) who have historically been discriminated against by
USDA programs, including Black producers, other farmers of color, women, and young farmers.
Equitable access to funds by all farm sizes. Farmers of smaller operations and farmers of color have
historically lacked equitable access to USDA funds. Large farms are also important and can
contribute significant environmental and economic benefits to society. To address risks of
disproportionate distribution, RIPE proposes that payment caps will be established as well as
allocating funds by farm size. For example, funds could be allocated to small, moderate, mid-sized
and large farmers, ensuring that farmers of each type have equitable access to funds. Rather than
ranking applicants, which is a time-consuming process that favors farms with prior adoption and
large operations, RIPE proposes enrollment be allowed on a first-come, first-served basis within each
allocated bucket. Program budget limitations can be addressed by setting caps on the number of
acres or animals enrolled per producer. For instance, the Phase 1 proposed budget discussed in this
paper assumes a 100 acre or animal unit limit. Black farmers have farms that average 50 acres, so
this would allow most Black farmers to enroll 100% of their operations.
Targeted outreach to Black farmers and other disadvantaged farmers. USDA will develop farmer
outreach programs that specifically target historically disadvantaged farmers to inform them of the
funding opportunity. For instance, for Black farmers, USDA should develop outreach programs in
partnership with land grant university extension programs at Historically Black Colleges.
Regular Guidance from the USDA Advisory Committee on Minority Farmers. Additional program
elements and refinements to the above shall be guided by the advice of the USDA Advisory
Committee on Minority Farmers. That committee will provide significant input for the launch of the
program guidelines, shall receive semi-annual updates from USDA on implementation, and will
provide semi-annual guidance on program refinement to achieve the goal of equitable and diverse
program enrollment.

Why We Need a New USDA Program
There are many great aspects to existing USDA conservation programs, and RIPE seeks to draw upon
most of the existing elements, such as stewardship practice protocols and farmer self-verification.
However, none of the working land programs are sufficient to achieve the goals outlined in this white
paper, because they do not compensate at levels that reflect the public benefits delivered, and the rates
do not even fully compensate the expenses farmers incur from practice adoption and opportunity loss.
The USDA Environmental Quality Incentive Program (EQIP) provides payments for working land
stewardship practice adoption that are based on implementation costs, not value of public benefits. EQIP
payments rarely cover the full cost of implementation nor the costs associated with foregone income and
maintenance. The Conservation Stewardship Program (CSP) is another USDA conservation program that
has helped advance conservation on farm, forest, and ranch lands across the U.S. RIPE follows the CSP
precedent of compensating early actors for their environmental outcomes. However, CSP has an
administratively complex enrollment process that prevents many farmers, especially small farmers who do
not have spare capacity to work on complex forms, from participating. It also has payment limitations that
are restrictive for large farms preventing them from enrolling most of their operations and therefore
preventing larger environmental impacts. CSP selects participants with a ranking system that favors
farmers who have already adopted conservation practices, which would make it less equitable for the
80% of farmers who have not yet adopted conservation practices.
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Therefore, RIPE proposes a new conservation program that fully compensates farmers, provides them
with profitable compensation reflecting the environmental benefits they deliver, and allows for enrollment
of many more farms. RIPE’s proposal replicates many parts of existing conservation programs, including
the set of existing protocols for practices and USDA technical expertise, to avoid unnecessary
administrative costs.

RIPE100 Payments are Stackable with Private Markets
Following the precedent of existing Farm Bill conservation programs, RIPE100 is designed to complement
private market investments in agricultural stewardship. RIPE100 does not claim the environmental assets
produced by practices on farms, allowing farmers to sell those assets in the private market and enroll in
the public program. This follows the existing precedent of public conservation programs and private
market actors allowing for stacked payments:










Farm Bill conservation programs may not prohibit farmers from enrolling in both federal conservation
programs and private environmental markets. 18
Farm Bill conservation program CSP, as clarified in the 2019 amendment, allows participants to also
participate in environmental market programs. 19
Carbon offset provider Nori explicitly allows stacked payments from as many programs as farmers
want. The only thing not allowed is double-selling the carbon asset on the field.
California's Greenhouse Gas Reduction Fund pays farmers for their greenhouse gas reductions and
allows farmers to participate in federal conservation payment programs. 20
Europe’s Green Direct Payments allow early adopter farmers to enroll without penalty, illustrating that
the strict ‘additionality’ criteria are not necessary and public programs can compensate for
environmentally-friendly practices based on broader consideration of public benefits. 21

These private and public programs typically allow stacked payments because they recognize the costs to
adopt the practices are typically higher than what they are paying and the public benefits far surpass the
narrow lens of any single environmental attribute in a market program.
RIPE believes a minimum price floor of $100/acre or AU is needed to support farm activities that accrue
both GHG and non-GHG assets. In the event that the USDA establishes a Carbon Bank and decides to
claim GHG assets and disallow sales to private markets, then RIPE proposes that the RIPE100 payment be
split into a carbon payment based on the USDA set carbon price floor and an environmental service
payment price floor. Together these price floors would total no less than $100/acre or AU. In the event

18

2018 Farm Bill reads in 2503(e) Environmental Services Market. Section 1244 of the Food Security Act of 1985 (16 U.S.C. 3844),
“Environmental Services Market. The Secretary may not prohibit, through a contract, easement, or agreement under this title, a participant
in a conservation program administered by the Secretary under this title from participating in, and receiving compensation from, an
environmental services market if 1 of the purposes of the market is the facilitation of additional conservation benefits that are consistent
with the purposes of the conservation program administered by the Secretary.”
19
2019 Farm Bill Amendment §1470.37 reads, “(a) NRCS will not prohibit a participant under this part from participating in, and receiving
compensation from, an environmental services market if one of the purposes of the market is the facilitation of additional conservation
benefits that are consistent with CSP purposes, as determined by NRCS. CSP participation may create environmental benefits that qualify
for environmental credits under an environmental credit-trading program. NRCS will not prohibit a participant under this part from
participating in, or receiving compensation from, an environmental credit-trading program, and NRCS asserts no direct or indirect interest
in these credits. However, in addition, any requirements or standards of an environmental market program in which a CSP participant
simultaneously enrolls to receive environmental credits must be compatible with the purposes and requirements of the CSP contract and
with this part. NRCS retains the authority to ensure that CSP purposes are met and that one of the purposes of the market is the facilitation
of additional conservation benefits that are consistent with CSP purposes.”
20
The California Air Resources Board updated its guidance to not disallow stacking payments with federal conservation programs:
https://ww3.arb.ca.gov/regact/2014/capandtrade14/ctlivestockprotocol.pdf
21
Sustainable land use (greening). European Commission. https://ec.europa.eu/info/food-farming-fisheries/key-policies/commonagricultural-policy/income-support/greening_en
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that private market actors change their rules and do not allow for stacking of their private payments with
RIPE100 payments, then farmers will have the choice to decide which program to participate in.

Carbon and Environmental Impact
For every dollar invested in RIPE100, it will deliver $4 in public benefits in Phase 1 and $11 in Phase 2.
The program design of Phase 1, if funded at $4 billion, will remove an estimated 33 million metric tons of
GHG, reducing agriculture’s emissions by 5%, which is equivalent to removing 7 million cars from the
road. 22 It will deliver approximately $14.6 billion in annual ecosystem service value through water quality,
soil health, and air quality improvements, as well as climate mitigation and other environmental public
benefits. 23 This is a public benefit of $376/acre or AU. The program will provide $4 in public benefits for
every $1 invested.
Phase 2 will have an estimated impact of reducing an estimated 213 million tons of GHG, reducing
agriculture’s emissions by 34%, which is equivalent to removing 46 million cars from the road. 24 It will
deliver in the range of $422 billion in annual ecosystem service value to the combination of water quality,
soil health, air quality, climate mitigation, and other environmental benefits. 25 For a program cost of $40
billion, this is a cost benefit ratio of $11 in public benefits for every $1 invested.
These estimates are based on publicly available literature reviews and we acknowledge that there is
room to refine the methodologies. We welcome additional technical experts contributing their expertise
to further refine our estimates.

Payment Examples, Funding Sources and Budget Scenarios
RIPE100 is designed with flexibility to accommodate available funding and USDA expertise to refine
payment terms. At all times, a price floor must remain to ensure farmers have an opportunity to profit from
sustainable agriculture investments at a level that reflects the public value they are delivering. The
budget estimates provided here set a $100/acre or AU price for both phases.

22

The Phase 1 estimate is based on the weighted average GHG reductions set of qualifying measures for Phase 1 that have a cost that is
less than the $100/acre or AU payment: cover crops, no till, irrigation water management for rice, comprehensive manure management,
and CRP. The methodologies for those values are presented in the methodology section for Figure 1A. Qualifying practices that have an
average cost over the payment level may still occur, but those are likely to be from early actors who have already undertaken the
installation costs and for the sake of quantifying additional GHG have been left out of this assessment. The irrigation water management
for rice is assumed to occur on 25% of U.S. rice acreage, and the comprehensive manure management is assumed to occur on 25% of
animal units in the U.S. The remaining budget is allocated equally to cover crops, no till, and CRP. The weighted average GHG value is 1.07
tons? per acre or AU. This program does not disqualify farmers who are early actors. To address concerns of new and additional benefits
we assume that 10% of enrolled acres or animal units will be from operations that are already adopting the practice and discount 10% from
gross emissions. Ten percent is a reasonable estimate given that 6% of acreage currently has cover crops, so we project that 6-10% of all
enrolled units will reflect the broader percentage of stewardship adoption. Gross emission estimates are reduced by 10% to account for
these non-additional GHG benefits from early actors (in addition to the elimination of any GHG benefits from the qualifying measures that
have a cost to implement above the payment level).
23
The ecosystem service value is based on the weighted average of the ecosystem service values of the five qualifying measures that
cost less than $100/acre to install based on the number of acres or AUs adopted as explained for the GHG calculation. The methodology
for those is provided in Appendix C. The weighted average is $376/acre.
24
The Phase 2 estimate is based on allowing for 100% adoption on all 253.7 million U.S. farmland acres at an average of 0.62 tons/acre,
which is the average value for working land practices as explained in Figure 1A, and 100% adoption on all 99.4 million animal units at 0.8
per AU, as explained in Figure 1B. We apply 10% discount for early actors.
25
The ecosystem service value is estimated by applying the $376/acre average value from Phase 1 from the five practices that are less
than $100/unit. If we were to use the average of all nine qualifying measures from Phase 1, it would be a $1,087/acre of public benefits.
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Illustrative Farm Payments and Profits
To illustrate the payment potential to farmers of different sizes and types, here are a few examples. Chart
8 illustrates the payments for three proposed practices, followed by the explanations.

Chart 8



Corn farmer enrolls 100 acres in cover crops, earning a $10,000 RIPE100 payment. Participation
requires the producer to attend a USDA sponsored stewardship education workshop and develop a
farm stewardship plan. USDA or their designee will work with the producer to develop the farm plan.
The farmer puts cover crops on 100 acres of their farm, resulting in a $100/acre payment totalling
$10,000. It will cost the farmer an average of $37/acre to plant the cover crops, leaving $63/acre or
$6,300 total profit. After deducting the climate policy costs the farmer can expect to incur in 2030,
of $34/acre, this leaves the farmer with $29/acre profit. As the program grows its budget, farmers
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will be allowed to enroll more acres into the program, using the same practice or adding additional
practices. The $10,000 payment results in $2,900 profit for the farmer, net all policy costs, and
$10,400 in public benefits from environmental value.




Soybean farmer enrolls 100 acres to be no-tilled, earning a $10,000 RIPE100 payment.
Participation requires the producer to attend a USDA sponsored stewardship education workshop
and develop a farm stewardship plan. USDA or their designee will work with the producer to
develop the farm plan. The farmer also begins no-tilling on 100 acres of their farm, resulting in a
$100/acre payment. It costs the farmer an average of $20/acre to transition to no-till planting, and
climate policy will impose around $11/acre in extra input costs in 2030. The farmer also experiences
a yield drag which costs an additional $23/acre which is offset by the input cost savings, so these
costs are not included in our estimates. This leaves the farmer with a $57/acre profit before climate
policy costs on inputs, and $46/acre profit after input costs are netted out. This $10,000 payment
results in a $4,600 profit to the farmer and $10,900 benefit to the public from the environmental
services.
A beef operation enrolls and implements a Comprehensive Manure Management Plan on 100
animal units, earning a $10,000 RIPE100 payment. Like the corn farmer, the rancher must attend a
USDA sponsored stewardship education workshop and develop a farm plan that will include a
Comprehensive Manure Management Plan. The practice costs the producer approximately
$14/animal unit to implement, leaving a $86/AU profit in the near term. Once climate policy costs
hit the operation, which is estimated at $51/AU in 2030, this payment results in a net profit of
$35/AU. The agricultural producer nets $8,600 in the near-term and $3,500 in the medium term,
while providing an ecosystem service benefit to the public of $39,300 or $392/AU.

Funding and Budget Scenarios
There are several options for funding the RIPE100 Plan. Monies should come from new or unallocated
funds as not to jeopardize existing programs that deliver valuable services. This program is designed to
scale up easily. Funding for Phase 1 of the program could come from any of the following:
1.

Unallocated funds from existing USDA Commodity Credit Corporation (CCC) authority;

2. Funds from expanded USDA CCC authority 26;
3. Economic stimulus legislation, including but not limited to a COVID-19 recovery bill or an
infrastructure investment package;
4. The annual Agriculture appropriations bill or other vehicle used to fund the federal government;
5. Comprehensive climate legislation; or
6. Other agricultural, climate, or finance bills that seek to include this policy concept.
Funding for Phase 2 of the program will come from a comprehensive climate legislative package that may
include any of the above vehicles, aside from the one-time recovery bills.

26
Rep. Austin Scott (R-GA) a member of the House Ag Committee recently introduced legislation to raise the CCC borrowing authority to
$68 billion, which adjusts for the effects of inflation from 1987 to 2019.
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Scenario of $4 billion budget for Phase 1
We propose RIPE100 Phase 1 launch with a $4 billion dollar budget, representing 0.8% of President
Biden’s climate budget plan, 0.4% of the stimulus bill, 8% of the CCC budget authority, and 29% of the
unused CCC funding based on the past five year average.27 If the program establishes a cap of 10% of
farmers can enroll within each category of farm size and a cap of 100 acres or AUs per enrolled
participant, the program would reach an estimated 33% of farmers impacting 39 million acres or AUs. The
environmental impact is estimated at $14.6 billion annually, as explained in the prior Carbon and
Environmental Impact Section.
While $4 billion may seem large in the context of traditional USDA conservation program funding, it is
modest in the context of a national climate or economic stimulus program, and modest in terms of the
funding gap that prevents farmers from becoming financially and environmentally sustainable.
Chart 9

Scenario of $40 billion for Phase 2
For the Phase 2 expansion of the program, a budget in the range of $40 billion will allow for 100% of
farmers and ranchers to enroll in the program with the $100/acre or AU payments and potentially a cap of
500 acres or AUs per participant. The actual payment terms and caps will be different and depend on
2021, The Commodity Credit Corporation, Congressional Research Service Report, R44606 https://fas.org/sgp/crs/misc/R44606.pdf
USDA. (2021). Budget summary for FY-2021. U.S. Department of Agriculture. Retrieved from
https://www.usda.gov/sites/default/files/documents/usda-fy2021-budget-summary.pdf.
27
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stakeholder input, so these terms are used only to enable a budget estimate. The climate plan proposed
by the House Select Committee on Climate Crisis would achieve significant GHG reductions but also
result in a negative economic impact on agricultural producers in the range of $13 billion/year in 2030. 28 If
such a plan also included the RIPE100 budget of $40 billion/year, it would allow for those policy costs to
be covered. Additionally, it would invest $12 billion in stewardship practices and $15 billion in a profitable
stewardship incentive for farmers. This level of stewardship practice investment would triple the current
conservation funding provided in the Farm Bill conservation title and would contain the potential for a
rural-urban bipartisan coalition. The program would allow all farmers to enroll, and would deliver in the
range of $422 billion in public environmental benefits, as explained in the Carbon and Environmental
Impact Section.
The scenario of Phase 2 funding at $40 billion annually is both robust and reasonable. As illustrated in
Chart 10, it is approximately half of the annual Farm Bill spend and 8% of President Biden’s proposed
annual climate budget.
Chart 10

Role and Funding of USDA
USDA shall receive the funding to administer the educational workshops, farm plan development, and
technical assistance provision, and shall implement the support through a combination of government
28

This estimate is based on the GHG reductions projected by Energy Innovation in 2030, converted to a carbon price equivalent of
$54/ton using the Resources for the Future E3 calculator, and then applied to the tool RIPE commissioned from World Agricultural
Economic and Environmental Services that looks at cost of production for 10 commodities.
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and private actors, as is cost effective and practical. USDA shall bid out the provision of educational
workshops, farm plan development, and technical assistance services, and will prioritize organizations
that meet USDA criteria and demonstrate they have farmers’ trust, including trade associations. NRCS,
NIFA and others can bid to deliver these services. USDA will receive funds to oversee the program,
including an audit of 5% of participants, which can be implemented via NRCS and/or a combination of
private actors as is cost effective and practical.
Our budget scenarios include funding USDA at $2,090 per enrollee for implementation and additional
funds for oversight. This estimated budget is based on: executing educational workshop at $140 per
person; farm plan support with 30 hours planning and 8 hours technical assistance follow up at
$50/hour for $1,900; administering the program at 2 hours per contract at $25/hour for $50 per
enrollee; and monitoring of program at 4 hours per enrollee at $25/hour for 5% of participants. Most of
the work is calculated at a GS 9 step 5 payscale of $25/hour but the technical assistance is estimated at
the higher $50/hour to better reflect both government and private technical assistance provider
compensation. For Phase 2 of the program, USDA will need additional funds for the research and
regulatory program refinement. With input from government agency staff, the government agency
budget will be based on the staffing needs to deliver the program rather than a percent of program
budget. This will more accurately reflect the needed bureaucratic funding rather than tie it to a share of
program funds intended to go to farmers and ranchers.
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Appendix B:
FAQs
What is the estimated environmental impact of this program?
The program design of Phase 1 will remove in the range of 33 million metric tons of GHG, reducing
agriculture’s emissions by 5%, which is equivalent to removing 7 million cars from the road. It will deliver
in the range of $14.6 billion in annual ecosystem service value to the combination of water quality, soil
health, air quality, climate mitigation, and other environmental public benefits. For a program cost of $4
billion, this is a cost benefit ratio of $4 in public benefits for every $1 invested.
Phase 2 will have an estimated impact of reducing an estimated 213 million tons of GHG, reducing
agriculture’s emissions by 34%, which is equivalent to removing 46 million cars from the road. It will
deliver in the range of $422 billion in annual ecosystem service value to the combination of water quality,
soil health, air quality, climate mitigation, and other environmental benefits. For a program cost of $40
billion, this is a cost benefit ratio of $11 in public benefits for every $1 invested.
All figures are rough estimates intended to give a sense of scale. For the methodology see section on
Carbon and Environmental Impact.

What are the Diversity, Equity, and Inclusion provisions of this
program?
A key principle for RIPE is for the program to proactively mitigate barriers of entry that often have
confronted farmers of color, smaller diversified farmers, women farmers, and young farmers. Our initial set
of recommended policies and principles are:




Equitable access to funds by all communities. Funds will be reserved for socially disadvantaged
farmers and ranchers (SDFRs) who have historically been discriminated against by USDA programs,
including Black producers, other farmers of color, women, and young farmers.
Equitable access to funds by all farm sizes. Farmers of smaller operations and farmers of color have
historically lacked equitable access to USDA funds. Large farms are also important and can
contribute significant environmental benefits. To encourage all sized operators to participate and
address risks of disproportionate distribution to large operators, RIPE proposes that payment caps
will be established as well as allocating funds by farm size. For example, RIPE100 funds could be
allocated to the following categories: Small Farms less than 300 acres, Moderate Size Farms from
300 to 1000 acres in size, Mid-Sized Farms from 1001 to 2000 acres, and Large Farms with 2001 or
more acres. 29 Additionally, rather than ranking applicants, which is a time consuming process that
favors farms with prior adoption and large operations, RIPE proposes enrollment be allowed on a
first-come, first-served basis within each allocated bucket. Program budget limitations can be
addressed by setting caps on the number of acres enrolled per producer. For instance, the Phase 1

29

These illustrative farm size categories are based on farm size and correspond with the average farm sales prices associated with those
acre categories per USDA ERS and NASS data. Small = $1-$50K, Moderate = $50K-$250K, Mid = $250K - $1M, Large = $1M+. USDA ERS Farm Structure, https://www.ers.usda.gov/topics/farm-economy/farm-structure-and-organization/farm-structure/; America’s Diverse Family
Farms: 2019 Edition (usda.gov), https://www.ers.usda.gov/webdocs/publications/95547/eib-214.pdf?v=9906.4; Farms and Land in Farms
2019 Summary 02/20/2020 (usda.gov), https://www.nass.usda.gov/Publications/Todays_Reports/reports/fnlo0220.pdf
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proposed budget discussed in this paper assumes a 100 acre limit. Black farmers have farms that
average 50 acres, so this would allow most Black farmers to enroll 100% of their operations.




Targeted outreach to Black farmers and other disadvantaged producers. USDA will develop
farmer outreach programs that specifically target historically disadvantaged farmers to inform them
of the funding opportunity. For instance, for Black farmers, USDA should develop outreach programs
in partnership with land grant university extension programs at Historically Black Colleges.
Regular guidance from the USDA Advisory Committee on Minority Farmers. Additional program
elements and refinements to the above shall be guided by the advice of the USDA Advisory
Committee on Minority Farmers. That committee will provide significant input for the launch of the
program guidelines, shall receive semi-annual updates from USDA on implementation, and will
provide semi-annual guidance on program refinement to achieve the goal of equitable and diverse
program enrollment.

RIPE is launching a Diversity, Equity, and Inclusion Committee in early 2021 led by socially disadvantaged
farmers who will develop more refined policy proposals. Initial members include leaders from the National
Black Farmers Association and Association for American Indian Farmers.

How does this program compare to other ag-climate proposals?
There are numerous proposals circulating on how to address agriculture within a climate policy, and they
nearly all agree on the basic formula of compensating farmers for their carbon sequestration, providing
technical assistance, and investing in R&D. RIPE100 offers a pathway to achieve those overarching goals
with a specific proposal to reward carbon and other environmental benefits. RIPE contends that if policies
only offer carbon compensation, farmers will remain economically harmed by climate policy, while the
RIPE100 proposal transforms climate policy into a profit opportunity for farmers.
President Biden’s advisors through Climate21 have proposed a USDA carbon bank to compensate
farmers with $20/ton for the GHG value of their practices, which translates into around $10/acre. A carbon
bank has also been proposed by the Food and Agriculture Climate Alliance (FACA), that includes the
Farm Bureau, The Nature Conservancy, RIPE, and other stakeholders, which recommended
compensation for carbon value but did not propose a specific payment level. The Growing Climate
Solutions Act (Braun-Stabenow) would standardize the carbon farming value used by the private sector,
which tends to be in the $5-$25/acre range. The House Select Committee on Climate Crisis and the
Senate Democrats' Special Committee on the Climate Crisis released policy frameworks in 2020 offering
technical assistance and financial support for carbon farming in broad terms.
All of these proposals can achieve their high-level goal of supporting farmers with voluntary incentives for
GHG reductions through the specific proposal that RIPE100 lays out.
The Ecosystem Service Marketplace Consortium offers a promising pathway to quantify the
environmental values that farm stewardship can deliver. That group is focused on private markets, while
RIPE is advancing a public program to augment private markets. Additionally, RIPE believes that once the
ESMC quantification protocols are ready for wide adoption, they could be used by Phase 2 of RIPE100 to
adjust the payment values to reflect the latest science.
The Keystone Center’s Decarbonization Dialogue recommends that climate policy compensate farmers
for their stacked ecosystem service values, aligning with RIPE100’s proposal.

Does this help with flood mitigation?
Yes. Qualifying measures like cover crops, reduced tillage, rotational grazing, and silvopasture hold soil in
place during flooding events, in turn preventing sedimentation in waterways and overland flow.
Stewardship practices lessen the effects of flooding and reduce the amount of standing water on fields
and pastures. Flooding annually costs the United States $8 billion, according to the National Weather
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Service. Severe flooding events inundate agricultural fields, prevent and reduce crop plantings by
millions of acres, and erode valuable topsoil from fields. In this proposal, farmers are compensated for the
value of their flood mitigation efforts as part of the stacked ecosystem service, when they adapt
stewardship practices.

What funding will USDA receive to oversee this program?
USDA shall receive the funding to support the educational workshops, farm plan development, and
technical assistance provision, and shall implement the support through a combination of government
and private actors, as is cost effective and practical. USDA shall bid out the provision of educational
workshops, farm plan development, and technical assistance services, and will prioritize organizations
that meet USDA criteria and demonstrate they have farmers’ trust, including trade associations. NRCS,
NIFA, and others can bid to deliver these services. USDA will receive funds to oversee the program,
including an audit of 5% of participants, and can implement via NRCS and/or a combination of private
actors as is cost effective and practical.
Our budget scenarios include funding USDA at $2,090 per enrollee for implementation and additional
funds for oversight. This estimated budget is based on: executing educational workshop at $140 per
person; farm plan support with 30 hours planning and 8 hours technical assistance follow up at $50/hour
for $1,900; administering the program at 2 hours per contract at $25/hour for $50 per enrollee; and
monitoring of program at 4 hours per enrollee at $25/hour for 5% of participants. Most of the work is
calculated at a GS 9 step 5 payscale of $25/hour but the technical assistance is estimated at the higher
$50/hour to better reflect both government and private technical assistance provider compensation.
For Phase 2 of the program, USDA will need additional funds for the research and regulatory program
refinement.

What funding sources are proposed for this program?
There are several options for funding RIPE100. Monies should come from new or unallocated funds as
not to jeopardize existing programs that deliver valuable services. This program is designed to scale up
easily. Funding for Phase 1 of the program could come from any of the following:
1.

Unallocated funds from existing Commodity Credit Corporation (CCC) authority;

2. Funds from expanded CCC authority;
3. Economic stimulus legislation, including but not limited to a COVID-19 recovery bill or an
infrastructure investment package;
4. The annual Agriculture appropriations bill or other vehicle used to fund the federal government;
5. Comprehensive climate legislation; or
6. Other agricultural, climate, or finance bills that seek to include this policy concept.
Funding for Phase 2 of the program will come from a comprehensive climate legislative package that may
include any of the above vehicles, aside from the one-time recovery bills.

What fiscal protections for public funds are included?
The RIPE100 proposal includes several fiscally responsible measures to ensure public integrity in the
program. They are as follows:


The payment term of $100/acre or AU is only approved for practices that have demonstrated at least
that value in public benefits, thus ensuring a positive rate of return on investment.
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Farmers who enroll but do not adopt the stewardship practice are given a two-year grace period and
then must either return the funds or be barred from any USDA program, as is the case in other USDA
programs.
Oversight of the program will be done by the USDA, which has a strong track record of responsible
oversight and will be given authority and funding to audit 5% of participants.
To ensure that smaller farms have equitable access to funding, RIPE proposes allocating funds to
small, medium, and large farms. Farmers of all sizes are encouraged to participate and be fairly
compensated for their environmental investments.
In Phase 1 of the program, RIPE proposes a 100 acre cap per producer. In Phase 2 of the program,
RIPE will support reasonable caps on payments to be agreed upon with stakeholders.
For practices that eventually deliver private economic benefits to farmers, the USDA will update
payment terms or sunset those practices from the set of qualifying practices in Phase 2 and will add
practices that deliver additional public benefits, advancing continuous improvement of included
practices and resulting public benefits.
With input from government agency staff, the government agency budget will be based on the
staffing needs to deliver the program rather than a percent of program budget. This will more
accurately reflect the needed bureaucratic funding rather than tie it to a share of program funds
intended to go to farmers and ranchers.

Does this require adoption of one or multiple stewardship
practices?
Phase 1 of the program requires adoption of one practice from the list of qualifying measures, each of
which have demonstrated that they deliver over $100/acre or AU in public value as standalone measures.
Enrolled participants are required to attend stewardship workshops to learn about the wide array of
environmental and economic benefits that individual and combined practices can deliver, which may lead
some producers to adopt additional practices. Enrolled participants are also required to develop a farm
stewardship plan tailored to their operation and receive free technical assistance from USDA, which will
support farmers in considering which practices are optimal to their farms and if multiple practices are a
good fit.
Phase 2 of the program will allow participants to enroll additional acres or AUs into the program using the
same practice adopted in Phase I, new practices, or a combination of practices that deliver higher value
to the public. USDA will have authority to adjust the qualifying measures and payment terms, and may
include in the menu of options multiple practices alongside single practices. Multiple practices would be
compensated at rates that reflect the higher public value they deliver, as much as can be afforded, and at
a minimum at a level that covers the full cost of the policy - including full cost-share of all practices or
combination of practices and the full cost of climate policy on farmers’ costs.

Why does RIPE100 offer a fixed payment amount rather than a
reverse auction?
Many ecosystem service programs set payment levels using a reverse auction process, as some have
suggested to do with the proposed USDA Carbon Bank. Reverse auctions achieve a goal of finding the
lowest amount to pay farmers, which makes sense from the buyer’s perspective. However, this approach
often increases transaction costs, reduces farmers’ interest and profitability, and garners modest benefits
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when compared to uniform payments that involve some degree of payment level discrimination. 30
Reverse auctions also raise equity concerns, as bigger farms tend to use their economies of scale to win
most bids. 31 While budget limitations and technical difficulties associated with ecosystem service valuation
have deterred programs in the past from incorporating ecosystem service value in their payment
methodologies, a price floor reconciles a more fair and feasible payment for all parties involved.
Fixed payments also offer farmers and policymakers a transparent and easy-to-understand program
design that will encourage greater participation by farmers, who frequently cite the complexity of other
conservation programs as a reason they do not participate.
The EU Green Direct Payment offers an example of a fixed payment for environmental stewardship that
reasonably exceeds costs incurred to farmers, with a rate of $96/acre. 32 Payment requirements include
certain levels of crop diversification, maintenance of permanent grassland, and land devoted to
ecological focus areas. There is no punishment to farmers for early adoption of these practices.

How will this impact my state or my farm?
For a State Factsheet and information about the economic and environmental implications for your state
please contact RIPE’s Government Affairs Director Brian Skretny at BSkretny@RipeRoadmap.org.
For more information about the policy details, please contact RIPE Policy Director Trey Cooke at
TCooke@RipeRoadmap.org.
For information about how this proposal will impact your farm, please contact RIPE Agricultural Outreach
Director Jamie Powers at JPowers@RipeRoadmap.org.
If you are a farmer or rancher interested in joining RIPE’s grassroots network of supporters, please
contact RIPE Farm Organizer Matt Ohloff at MOhloff@RipeRoadmap.org.
If you are a news media professional with a question, please contact RIPE Communications Director Sue
Dieter at SDieter@RipeRoadmap.org.
For information about RIPE's governance and details about joining the Board of Directors, please contact
RIPE Director Aliza Wasserman-Drewes at awasserman@riperoadmap.org.

Connor, J., et al. (2007). Exploring the Cost Effectiveness of Land Conservation Auctions and Payment Policies. American Agricultural
Economics Association (AAEA). https://doi.org/10.1111/j.1467-8489.2007.00417.x

30

Hellerstein, Daniel, et al. (2015). Options for Improving Conservation Programs: Insights From Auction Theory and Economic Experiments,
ERR-181, U.S. Department of Agriculture, Economic Research Service. http://www.ers.usda.gov/publications/err-economic-researchreport/err181
31

Sustainable land use (greening). European Commission. https://ec.europa.eu/info/food-farming-fisheries/key-policies/commonagricultural-policy/income-support/greening_en
32
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Appendix C:
Methodology
and References
The methodology and citations for each chart are provided below. We draw heavily on USDA reports
when available and augment with published materials from land-grant universities and state ag extension
offices, peer-reviewed research, and other credible sources, as detailed below. All costs in figures and
tables are per year unless otherwise noted. If you have questions about the methodology or would like
to contribute methodological refinements, please contact RIPE Policy Director Trey Cooke at
TCooke@RipeRoadmap.org.
Some notes about our methodology:
All Figures are Intended to Provide Sense of Scale. The goal of this paper is not to provide an
exhaustive nor technically precise academic study but rather to provide Congress and stakeholders a
broader context of climate policy economic and political impacts as it relates to the agricultural sector.
We welcome technical experts contributing refinements on the issues we present.
Ecosystem Service Values are Additional to Farmer’s Private Economic Gains. “Ecosystem services”
refer to the direct and indirect contributions of ecosystems to human well-being and subsistence.
Ecosystem valuation is an approach to assign monetary values to an ecosystem and its key ecosystem
goods and services, generally referred to as Ecosystem Service Value (ESV). The private economic value
that a farmer gains from producing food or avoiding costs is not included in RIPE’s methodology for
quantifying ESV, because our goal is to identify an appropriate level of public funding for public services.
High Variability Addressed by Using Meta-Study, Averages, and Means. The field of ecosystem service
analysis has been around for decades and one factor it confronts is that the environmental impacts vary
significantly depending on the location, weather/timing, and methodology for translating environmental
value into economic terms. To address this variability, we began with a meta-study of over 30 studies to
provide an outline of the range of values. We augmented those studies based on guidance we received
from our Technical Advisory Group when they believed some services needed additional research. The
compiled list of values were then broken into high, low, and average values. In the situations where the
average value varied significantly from the median value, we used the median value. We looked at
several dozens of papers but do not claim to have looked at every study in the field. In the case of
greenhouse gas value, we used a different process that is explained below.
Field-Specific Context Less Critical for National Program That is Not Environmental Trading.
Quantifying the impacts from a particular location is relevant when designing an environmental quality
trading program, which allows regulated entities to pollute more based on the purchase of pollution
reductions from farmers. RIPE is not proposing an environmental quality trading program. Rather we
propose a stand-alone federal program - such as current USDA NRCS EQIP and CSP programs - and
therefore the evidence of impact can be based on broad national program-wide findings. As research
improves on the farm-specific, field-level impacts, those findings will be aggregated in national studies
that can deliver credible figures on typical impacts.
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We welcome suggestions for improving methodology and are focused on the legislative principles.
We welcome input from technical experts who can refine and improve our methodology. We know many
values were not properly evaluated, such as biodiversity, and hope others can help fill those gaps. We
expect the technical limitations of our work will be resolved in future rounds of policy discussions, when
additional research resources from USDA and others can help refine the methodology. RIPE’s mission is
not to provide the definitive technical answer to the stacked ecosystem service value, but rather to
advance a policy dialogue around fairly compensating farmers in the general direction of stacked
ecosystem service values. We expect that work being done by the Ecosystem Service Market
Consortium and others will provide invaluable contributions to refining the figures as that research
becomes available. The existing research demonstrates the value the public can derive from
compensating farmers fairly for stewardship practices is in the order of magnitude of $100-300/acre or
AU. We offer this methodology as an example of the technical analysis that can be done to support a
policy design with these principles. We expect other actors will improve upon this methodology, and for
future policy payment designs to reflect the latest scientific findings.

Table 1: RIPE100 Practices
Livestock Practices

Public Value

Row Crops Practices

Public Value

Cover Crops (340)

$102/ac.

Cover Crops (340)

$102/ac.

Filter Strip (393)

$2,588/ac.

Filter Strips (393)

$2,588/ac.

Riparian Herbaceous Cover

$1,754/ac.

Riparian Herbaceous Cover

$1,754/ac.

(390)

(390)

Riparian Forest Buffer (391)

$5,045/ac.

Riparian Forest Buffer (391)

$5,045/ac.

Maintain Grass Cover on Expiring
CRP Contracts and Historic Native
Grasslands

$623/ac.

Maintain Grass Cover on
Expiring CRP Contracts and
Historic Native Grasslands

$623/ac.

Comprehensive Nutrient
Management Plan (Development
and Implementation - Value
average of multiple livestock
systems)

$439/au.

Forage and Biomass Planting
(512)

$263/ac.

No-Till (329)

$112/ac.

Irrigation Water Management
(449) AWD for Rice

$141/ac.
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Practices selected for RIPE100 must provide a minimum of a $100/acre or AU public benefit based on the
value of compounding environmental services any individual practice could accrue. The values reported
in this table have been calculated using methodologies and various resources cited in the references for
Chart7.

Chart 1: Value of GHG-Only Payment for Agricultural Stewardship Practices is Approximately $10/Acre for
Mid-sized Farmers & Ranchers at $20/Ton of GHG
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Chart I Citations

Practice
Legume
Interseeding on
Grazing Lands

Value Per Acre
at $20/Ton of
GHG
$0.60

Average tons
of GHG/acre
reduced
0.03

Citation
Data from USDA/ICF International 2013
report "Greenhouse Gas Mitigation Options
and Costs for
Agricultural Land and Animal Production
within the United States".
Referenced as USDA/ICF below. This
practice across regions is found to deliver
between 0.0015 to 0.06 tons per acre. Using
the average quantity in this range is 0.03
tons/acre.
https://www.usda.gov/sites/default/files/docu
ments/GHG_Mitigation_Options.pdf

Improved
Fertilizer
Management

$1

0.04

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Improved
Irrigation
Management

$1

0.04

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Water
Conservation of
10%

$2

0.08

Congressional Research Service “EnergyWater Nexus: The Water Sector’s Energy
Use” (Copeland & Carter, 2017) finds
agriculture is responsible for 17.4 million
metric tons of CO2. Dividing that by 400
million acres of U.S. cropland and applying a
5-30% reduction in water use, would save
between 0.02 to 0.13 tons/acre. We use the
mid-range figure of 0.075. Data:
https://fas.org/sgp/crs/misc/R43200.pdf
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Improved Crop
Rotations and
Winter Cover
Crops

$2

0.08

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Elimination of
Summer Fallow

$2

0.08

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Rangeland
Management

$2

0.10

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Filter Strip

$2

2

Use Riparian Herbaceous Cover data given
similarities of practice, we use a 2 tons per
acre figure. This edge-of-field practice can
not be applied for an entire farm but only
along the edges, so the scale of payment is
limited to roughly 5% of an operation.
Assuming a 400 acre average sized farm,
applying this practice to 5% or 20 acres,
paid at $20/ton for 2 tons/acre is an $800
payment. Divided by 400 acres translates to
$2/acre.
NCRS, USDA, and CSU COMET-Planner:
https://www.marincarbonproject.org/docume
nt.doc?id=114

Riparian
Herbaceous
Cover

$2

2

This edge-of-field practice can not be
applied for an entire farm but only along the
edges, so the scale of payment is limited to
roughly 5% of an operation. Assuming a 400
acre average sized farm, applying this
practice to 5% or 20 acres, paid at $20/ton
for 2 tons/acre is an $800 payment. Divided
by 400 acres translates to $2/acre.
NCRS, USDA, and CSU COMET-Planner:
https://www.marincarbonproject.org/docume
nt.doc?id=114
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Conservation
Tillage

$3

0.13

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004, finds a
range of 0.09-0.18, finding an average value
of 0.13. All practices applicable to working
lands from table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Pasture

$3

0.15

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

$7

0.18

2018, Economic Assessment for Ecosystem
Service Market Credits from Agriculture on
Working Lands, Report to the Ecosystem
Services Market Consortium by Agribusiness
Consulting indicate that the GHG value of
no-till is $7/acre.On page 15 it says that in
2017, 95,578,000 acres of field crops were
already using no-till, and this reduces CO2e
by 33,860,000 tonnes. This equals .35 t/ac,
which when multiplied by $20/ton is $7/acre.
Page 15 also sites 103 million acres of field
crop area currently under conventional
tillage could be converted to no-till, and this
would reduce GHG emissions by another
37.5 million tonnes. This simplifies to .36t/ac,
which also multiplies to $7/acre.

Improved use
of Fertilizers

No Till

(https://ecosystemservicesmarket.org/wpcontent/uploads/2019/09/Informa-IHSMarkit-ESM-Study-Sep-19.pdf)
Conservation
Buffers

$4

0.19

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Pasture Planting
of Improved
Species

$4

0.20

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481
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Rotational
Grazing/Acre

$4

0.22

“Legal Pathways to Carbon-Neutral
Agriculture” by Peter Lehner and Nathan A.
Rosenberg, from the Environmental Law
Institute’s 2019 publication, Legal Pathways
to Deep Decarbonization in the United
States.
https://earthjustice.org/sites/default/files/files
/Legal-Pathways-Carbon-NeutralAgriculture.pdf

Crop Rotation

$5

0.24

Lehner and Rosenberg, 2019

Use of Organic
Manure and
Byproducts

$7

0.35

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Paster Use of
Organic Manure

$7

0.35

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Cover Crops

$7

0.37

Research commissioned by Ecosystems
Service Market Consortium (ESMC) finds that
cover crops sequester an average of
0.22/tons of carbon per acre on U.S.
working lands while the Sustainable
Agriculture Research and Education (SARE)
assigns a higher value of 0.58/tons/acre.
The ELI paper cited here finds a range of
0.26 to 0.37. The average of these figures is
0.37/acre, so that is what is used in this
paper. “Legal Pathways to Carbon-Neutral
Agriculture” by Peter Lehner and Nathan A.
Rosenberg, from the Environmental Law
Institute’s 2019 publication, Legal Pathways
to Deep Decarbonization in the United
States.
https://earthjustice.org/sites/default/files/files
/Legal-Pathways-Carbon-NeutralAgriculture.pdf

Grassland Improved

$10

0.52

USDA/ICF
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Grazing
Silvopasture
(Cattle &
Timber)

$13

0.65

USDA/ICF

Legume
Interseeding

$13

0.67

USDA/ICF

Grazing
Management

$16

0.80

"Economics of Sequestering Carbon in the
U.S. Ag Sector," ERS/USDA, 2004. All
practices applicable to working lands from
table 2.2.
https://www.ers.usda.gov/publications/pubdetails/?pubid=47481

Rice Practices
(Dry Seeding,
Early Draining,
Baling)

$20

1.01

In its 2015 report for the NRCS,
"Demonstrating GHG Emission Reductions in
California and Midsouth Rice Production,"
the EDF reported that four California rice
producers had 5,389 acres and 5,445
potential tons of carbon credits between
2012 and 2016. Dividing the emissions
reduction by number of acres results in GHG
emission reduction potential of 1.01 mt CO2eq per acre.
https://www.edf.org/sites/default/files/report_
usda-cig-emission-reductions.pdf

Alley Cropping
(Crops &
Timber)

$26

1.28

Lehner and Rosenberg, 2019

Forage and
Biomass
Planting

$27

1.33

The Interagency Working Group valued
carbon dioxide emission reduction at $33.19
per Mg CO2eq. Bhattrai and Secchi
estimated the carbon dioxide emission
reduction from corn-soybean rotation to
forage and biomass planting to be 1.84 Mg
CO2eq per ha per year.
https://doi.org/10.1111/gcbb.12602

Compost on
Grazing Land

$28

1.38

Lehner and Rosenberg, 2019. A range of
0.85-1.9 CO2-eq is provided. This paper
uses the average value.
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Organic
Amendments to
Cropland

$28

1.38

Lehner and Rosenberg, 2019 report a range
of 1.0-1.75. This paper uses the average
value from that range. A promising case
study is reported by California Air Resources
Board (CARB) Healthy Soils Program, of
organic farm application of compost
potentially resulting in 2.1 mt CO2-eq/acre.
https://www.cdfa.ca.gov/oefi/healthysoils/do
cs/2018-HSPIncentiveSubmittedApplications.pdf

Maintain Grass
Cover on
Expiring CRP
Contracts and
Historic Native
Grasslands

$57

2.85

When CRP contracts end, land is often
converted back to cropland, so this figure is
based on the average from the wide range
of 0-5.7 tons per acre from conventional
cropland conversion into preserved
grassland, as reported by "American Prairie
Reserve: Climate Change Mitigation and
Adaptation through Large-Scale Grassland
Conservation," Freese et al.

Average

$10

0.62

This average value is intended to provide a
sense of scale for practical options for a midsized farmer of around 400 acres.
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Chart 2: Value of GHG-Only Payment for Feedlot Stewardship Practices Averages
$65/Animal Unit for Mid-Sized Operations at $20/Ton of GHG

Practice

Dairy Comprehensive
Nutrient
Management
Plan Per AU
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Value at
$20/Ton of GHG
per AU
$16*

Average tons
of GHG/acre
reduced
0.8

Citation

The range of GHG reduction for small dairy
operations was found to be 0.1-0.38/AU
and for large is 0.21-2.51/AU. This report
uses the average of those values at 0.8.
Very large operations, called 'permitted
facilities', have larger GHG reduction
potential through their use of anaerobic
digesters. Those are not included in this
chart because they are very expensive and
only cost-effective for the very large
operations, and this chart is intended to
demonstrate practical options for the
majority of producers. Aguirre-Villegas and
Larson, "Evaluating GHG emissions from
dairy manure management practices using
survey data and lifecycle tools," Journal of

Cleaner Production, 2017.
https://www.sciencedirect.com/science/arti
cle/pii/S0959652616321953.

Swine or DairyPlug Flow
Digesters Per AU

$22

1.08

USDA/ICF, based on 500 head operations
in the Mountain region, reported breakeven price of $217/ton is 0.43 per head.
Converting that into 0.4 animal units. Larger
operations have lower costs. We use data
from mid-sized operations because large
operations could use anaerobic digesters
and this report is intended to address
measures that are practical to most
producers. For consistency all livestock
data drawn from this report uses the
Mountain region and all crop data uses the
Northern Plains data.

Swine- Manure
Covering Per AU

$74

3.69

ICF’s 2013 report, “Greenhouse Gas
Mitigation Options and Costs for
Agricultural Land and Animal Production
within the United States,” manure covering
captures 221 mt CO2-eq of methane on
swine farms with 150 sows, 737 mt CO2-eq
on swine farms with 500 sows, and 7,624
mt CO2-eq on swine farms with 2,500
sows. Dividing emissions reduction by
number of sows yields 1.47 mt CO2-eq per
head on 150- and 500-sow place farms,
and 3.05 mt CO2-eq per head on 2,500sow place farms. This chart uses the figure
from medium sized farms. Converting from
head to 0.4 animal units is 3.685 tons per
AU.
https://www.usda.gov/oce/climate_change/
mitigation_technologies/GHG_Mitigation_
Options.pdf

Dairy - Manure
Covering Per AU
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$99

4.95

According to the ICF’s 2013 report,
“Greenhouse Gas Mitigation Options and
Costs for Agricultural Land and Animal
Production within the United States,”
manure covering captures 1,040 mt CO2eq of methane on dairy farms with 300
cows, 2,080 mt CO2-eq on dairy farms with

600 cows, 3,467 mt CO2-eq on dairy farms
with 1,000 cows, and 17,338 mt CO2-eq on
dairy farms with 5,000 cows. Dividing
emissions reduction by number of cows
yields 3.47 mt CO2-eq per head for all farm
sizes. Converting to animal units with 1.4
head of dairy.
https://www.usda.gov/oce/climate_change/
mitigation_technologies/GHG_Mitigation_
Options.pdf
Dairy - Manure
Separation Per
AU

$117

5.83

Average

$65

3.3

According to the ICF’s 2013 report,
“Greenhouse Gas Mitigation Options and
Costs for Agricultural Land and Animal
Production within the United States,”
manure separation captures 8,160 mt CO2eq of methane on dairy farms with 1,000
cows and 32,650 mt CO2-eq of methane
on dairy farms with 4,000 cows. Dividing
emissions reduction by number of cows
yields 8.16 mt CO2-eq per head for both
farm sizes.
https://www.usda.gov/oce/climate_change/
mitigation_technologies/GHG_Mitigation_
Options.pdf

*The California Low Carbon Fuel Standards Market is currently offering $200/ton that is being used by
refineries to offset the costs of Dairy Manure Digestors. The program is driven by state regulations, limited in
scale, and not transferable across all states.
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Chart 3: Carbon Payment at $20/ton vs. Cost to Implement Per Acre

Methods for Carbon Payments reflect those cited above for Figure A-1 and A-2. Practice Cost data comes
from the following citations.

Practice
No-Till

Nutrient
Management

Cost of
Implementation/ac.

Citation

$7

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf

$12

2021. Iowa Practice Scenarios - Fiscal Year USDA - NRCS.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd1534251&ext=pdf
USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
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https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf
Irrigation Water
Management

$12

USDA - NRCS. Missouri Practice Scenarios, Irrigation Water
Management. FY 2015.
https://efotg.sc.egov.usda.gov/references/public/MO/MO44
9IrrigationWaterManagementFY15.pdf
USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf

Cover Crops

$37

2020, Cover Crops Planting Report, Soil Health Partnership.
SHP-cover-crop-survey-results_Jun_2020-v4d.ai
(soilhealthpartnership.org) citing a 3 species mix of cover
crop seed planted with a drill.
Creating a Baseline for Cover Crop Costs and Returns.
Sustainable Agriculture Research and Education.
https://www.sare.org/publications/cover-cropeconomics/how-to-get-a-faster-return-from-covercrops/creating-a-baseline-for-cover-crop-costs-and-returns/
USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf

Rotational
Grazing

$435

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf
Gillespie, et. al., 2007, The Economics of Rotational Grazing
in the Gulf Coast Region, Research Gate.
https://www.researchgate.net/publication/23515593_The_E
conomics_of_Rotational_Grazing_in_the_Gulf_Coast_Regi
on_Costs_Returns_and_Labor_Considerations

Crop Rotation
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$13

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment Rate
Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd416279&ext=pdf

Chart 4: Implementation Costs & Yield Impact Leave Farmers at Net Loss

Methods to establish Carbon Payments reflect those cited above for Chart 1 and 2. Methods and
references for cost of implementation are cited in Chart 3. Citations for Input Savings and Yield Change
are provided below.

Crop

Corn Cover
Crops
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Carbon
Payment
at
$20/ton
$5/ac.

Input
Savings

Implementation
Costs

Yield
Change

$22/ac.

$37/ac.

$4/ac.

Citation

IHS Forma, 2019, Economic
Assessment for Ecosystem
Service Market Credits from
Agricultural Working Lands,
Ecosystem Services Market
Consortium
https://ecosystemservicesmarket.
org/economic-analysis/

Myers et. al., 2019, Cover Crop
Economics Opportunities to
Improve Your Bottom Line in Row
Crops, SARE Technical Bulletin
https://www.sare.org/publications/
cover-crop-economics/how-toget-a-faster-return-from-covercrops/creating-a-baseline-forcover-crop-costs-and-returns/
Cai et. al., 2019, Economic
Impacts of Cover Crops for a
Missouri Wheat–Corn–Soybean
Rotation, Agriculture, 9 (4), 83
https://www.mdpi.com/20770472/9/4/83/htm
Soybeans
No-Till

$7/ac.

$22/ac.

$20/ac.

-$23/ac.

2018, Economic Assessment for
Ecosystem Service Market
Credits from Agriculture on
Working Lands, Report to the
Ecosystem Services Market
Consortium by Agribusiness
Consulting indicate that the GHG
value of no-till is $7/acre. On
page 15 it says that in 2017,
95,578,000 acres of field crops
were already using no-till, and
this reduces CO2e by
33,860,000 tonnes. This equals
.35 t/ac, which when multiplied by
$20/ton is $7/acre. Page 15 also
sites 103 million acres of field
crop area currently under
conventional tillage could be
converted to no-till, and this
would reduce GHG emissions by
another 37.5 million tonnes. This
simplifies to .36t/ac, which also
multiplies to $7/acre.
(https://ecosystemservicesmarket.
org/wpcontent/uploads/2019/09/Informa
-IHS-Markit-ESM-Study-Sep19.pdf)
2021, Iowa Practice Scenarios,
USDA NRCS Report
https://www.nrcs.usda.gov/wps/P
A_NRCSConsumption/download?
cid=nrcseprd1534251&ext=pdf
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Agricultural Prices, USDA NASS
Report, ISSN 1937-4216
https://www.nass.usda.gov/Public
ations/Todays_Reports/reports/a
gpr0620.pdf
Stanton, M, 2012, A summary of
tillage effects on soybean yields
in Michigan, Michigan State
University Extension
https://www.canr.msu.edu/news/a
_summary_of_tillage_effects_on
_soybean_yields_in_michigan_2
010_and_2011
2010, Weights and Measures for
Agricultural Commodities,
Delaware Agricultural Statistics
and Resource Directory, pp 29
https://www.nass.usda.gov/Statisti
cs_by_State/Delaware/Publicatio
ns/Annual_Statistical_Bulletin/20
09/Page29.pdf
Boyle, Kevin P., 2006, The
Economics of On-Site
Conservation Tillage, USDA
NRCS West National Technology
Support Technical Note: Econ
101.01
https://www.google.com/url?sa=t
&rct=j&q=&esrc=s&source=web&
cd=&ved=2ahUKEwjYt8u9vI3uAh
UQFVkFHaGyA244ChAWMAZ6B
AgKEAI&url=https%3A%2F%2Fw
ww.nrcs.usda.gov%2FInternet%2
FFSE_DOCUMENTS%2F16%2Fnr
cs143_009593.doc&usg=AOvVa
w2RiM8Lhz5OvL0ROdNl2b61
Soybean Pricing
https://markets.businessinsider.co
m/commodities/soybeans-price
Beef
Manure
Managem
ent
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$7/AU

$0/AU

$50/AU

$2/AU

Paine and Gildersleeve, 2010, A
Summary of Beef Grazing
Practices in Wisconsin, University
of Wisconsin.

https://fyi.extension.wisc.edu/graz
res/files/2011/05/2011-BeefGrazing-Summary-FINAL.pdf
USDA ERS Commodity Costs and
Returns Webtool:
https://www.ers.usda.gov/dataproducts/commodity-costs-andreturns/
Nelle and Reinke, Animal Unit
Equivalent Chart - Texas, USDANRCS:
https://www.nrcs.usda.gov/Interne
t/FSE_DOCUMENTS/nrcs144p2_
002433.pdf

Chart 5: Increased Cost of Production with GHG Price
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Methodology for the development of costs in agriculture associated with potential climate policy
scenarios is provided in the following report and associated models developed by World Agricultural
Economic and Environmental Services.
Kruse, J., 2020, Measuring the Implication of a Fuel Carbon Pollution Fee for Agricultural, World
Agricultural Economic and Environmental Services (WAEES), Report to RIPE
WAEES analyzed the cost of production using USDA ERS data on ten commodities using regional data
from the 9 USDA ARMS regions. It applied a carbon price to each input to calculate the cost of climate
policy on each commodity.
While Congress is not prioritizing a carbon price policy at this time, RIPE estimates the cost of the climate
policies in these terms to allow for an approximate calculation of impact on the agricultural sector. RIPE
relied on the Energy Innovation analysis of the House climate plan’s level of GHG reductions and
converted the GHG reductions to estimated equivalent carbon price using the Resources for the Future
E3 Simulator. Differing credible perspectives exist as to whether the cost of climate policy by command
and control, as is the House Democratic plan, will be higher or lower than a carbon price model predicts.
We offer this comparison as a rough estimate to illustrate the order of magnitude of impact, using the
publicly available tools offered by these leading think-tanks. The House plan approximates the equivalent
of a carbon price of $20/ton around 2023 and $54/ton in 2030, so these are the two carbon prices
applied to WAEES analysis and used throughout this paper.
WAEES used a cost of production model that aggregates the direct cost impacts of a carbon fee on
energy costs with the indirect costs from inputs such as fertilizer, chemicals, machinery, and customer
services, estimated by the share of energy costs in the production of each of those inputs. The impacts
on these imbedded energy costs are calculated by using the U.S. Bureau of Census’ annual and five-year
census of manufacturers data. This data measures gross receipts and detailed expenses for each
industry as a whole segmented by NAICS code classifications. Based on this data, they estimate the
percent of total expenses that is accounted for by the various energy components including liquid fuels,
natural gas, and electricity. A carbon price that reflects each of those fuel types is applied, using the
conversion factors from EIA and EPA.
The findings presented in the report are intended to provide a sense of scale for the cost impact, and are
not intended as a definitive projection. A cost of production model assumes that farmers and
agribusinesses will not adapt to the new prices and thereby presents the ‘worst case scenario’ of what
climate policy could cost farmers. For this reason, we do not provide findings for years beyond 2030
because the industry will adjust in ways that we cannot predict. There are some costs that are not fully
accounted for in the WAEES model, including seed cost changes. RIPE welcomes engagement and
partnership with stakeholders to refine this methodology and develop updated research.
Access to the WAEES cost of production report and accompanying tool is available to RIPE partners. For
partnership opportunities, please contact RIPE Outreach Director Jamie Powers at
JPowers@RipeRoadmap.org.
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Chart 6: Net Economic Impact of Climate Policy with Payment Only for Carbon Farming

Carbon Costs Methodology and References can be found in Chart 1. Climate Policy Costs Methodology
and References can be found in Chart 8. Implementation Costs and other supporting data for this Chart
comes from the following citations.

Crop/Practice

Cattle with Rotational
Grazing
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Implementation
Costs
$435/ac.

Citation

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment
Rate Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd416279&ext=pdf

Gillespie, et. al., 2007, The Economics of Rotational
Grazing in the Gulf Coast Region, Research Gate.
https://www.researchgate.net/publication/23515593_T
he_Economics_of_Rotational_Grazing_in_the_Gulf_C
oast_Region_Costs_Returns_and_Labor_Consideratio
ns
Dairy with
Comprehensive
Manure Management

$50/AU

Edmonds, et. al., 2003, Costs Associated With
Development and Implementation of Comprehensive
Nutrient Management Plans, USDA-NRCS
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/
nrcs143_012131.pdf
Paine and Gildersleeve, 2010, A Summary of Beef
Grazing Practices in Wisconsin, University of
Wisconsin.
https://fyi.extension.wisc.edu/grazres/files/2011/05/2011
-Beef-Grazing-Summary-FINAL.pdf
Webtool: USDA ERS - Commodity Costs and Returns
https://www.ers.usda.gov/data-products/commoditycosts-and-returns/
How do I calculate how many animal units I have?,
University of Illinois Cooperative Extension Service,
900.103 A
https://web.extension.illinois.edu/ezregs/ezregs.cfm?se
ction=viewregs_byq&QuestionID=196&searchTerm=&P
rofileID=1
2021, Animal Feeding Operations, USDA NRCS
https://www.nrcs.usda.gov/wps/portal/nrcs/main/nation
al/plantsanimals/livestock/afo/
2021. Iowa Practice Scenarios - Fiscal Year USDA NRCS.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd1534251&ext=pdf

Sow with Plug Flow
Digesters

$50/AU

Edmonds, et. al., 2003, Costs Associated With
Development and Implementation of Comprehensive
Nutrient Management Plans, USDA-NRCS
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/
nrcs143_012131.pdf
USDA ERS - Commodity Costs and Returns Webtool.
https://www.ers.usda.gov/data-products/commoditycosts-and-returns/
2021, Animal Feeding Operations, USDA NRCS
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https://www.nrcs.usda.gov/wps/portal/nrcs/main/nation
al/plantsanimals/livestock/afo/
2021. Iowa Practice Scenarios - Fiscal Year USDA NRCS.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd1534251&ext=pdf
Corn with Cover
Crops

$37/ac.

IHS Forma, 2019, Economic Assessment for Ecosystem
Service Market Credits from Agricultural Working
Lands, Ecosystem Services Market Consortium
https://ecosystemservicesmarket.org/economicanalysis/
Myers et. al., 2019, Cover Crop Economics
Opportunities to Improve Your Bottom Line in Row
Crops, SARE Technical Bulletin
https://www.sare.org/publications/cover-cropeconomics/how-to-get-a-faster-return-from-covercrops/creating-a-baseline-for-cover-crop-costs-andreturns/
Cai et. al., 2019, Economic Impacts of Cover Crops for
a Missouri Wheat–Corn–Soybean Rotation,
Agriculture, 9 (4), 83
https://www.mdpi.com/2077-0472/9/4/83/htm

Soy with No Till

$21/ac.

2021, Iowa Practice Scenarios, USDA NRCS Report
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd1534251&ext=pdf
Agricultural Prices, USDA NASS Report, ISSN 19374216
https://www.nass.usda.gov/Publications/Todays_Repor
ts/reports/agpr0620.pdf
Stanton, M, 2012, A summary of tillage effects on
soybean yields in Michigan, Michigan State University
Extension
https://www.canr.msu.edu/news/a_summary_of_tillage
_effects_on_soybean_yields_in_michigan_2010_and_
2011
2010, Weights and Measures for Agricultural
Commodities, Delaware Agricultural Statistics and
Resource Directory, pp 29
https://www.nass.usda.gov/Statistics_by_State/Delawa
re/Publications/Annual_Statistical_Bulletin/2009/Page
29.pdf
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Boyle, Kevin P., 2006, “The Economics of On-Site
Conservation Tillage, USDA NRCS West National
Technology Support Technical Note: Econ 101.01”
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&so
urce=web&cd=&ved=2ahUKEwjYt8u9vI3uAhUQFVkFH
aGyA244ChAWMAZ6BAgKEAI&url=https%3A%2F%2F
www.nrcs.usda.gov%2FInternet%2FFSE_DOCUMENTS
%2F16%2Fnrcs143_009593.doc&usg=AOvVaw2RiM8L
hz5OvL0ROdNl2b61
Soybean Pricing
https://markets.businessinsider.com/commodities/soyb
eans-price
Potatoes with Crop
Rotation

$13/ac.

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment
Rate Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd416279&ext=pdf

Rice with Irrigation
Water Management

$12/ac.

USDA - NRCS. Missouri Practice Scenarios, Irrigation
Water Management. FY 2015.
https://efotg.sc.egov.usda.gov/references/public/MO/M
O449IrrigationWaterManagementFY15.pdf
USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment
Rate Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd416279&ext=pdf

Cotton with Nutrient
Management

$12/ac.

USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment
Rate Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd416279&ext=pdf

Wheat with
Conservation Tillage

$7/ac.

Cai et. al., 2019, Economic Impacts of Cover Crops for
a Missouri Wheat–Corn–Soybean Rotation,
Agriculture, 9 (4), 83
https://www.mdpi.com/2077-0472/9/4/83/htm
USDA - NRCS. FY17 EQIP and RCPP-EQIP Payment
Rate Summary List.
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption
/download?cid=nrcseprd416279&ext=pdf
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Chart 7: Stacked Ecosystem Service Values

RIPE is proposing a payment of $100/acre or AU for practices that have demonstrated an equivalent or
greater value in public benefits. The charts illustrating the public value for the set of qualifying measures
are provided below and the data sources are provided below for each column shown in the figure above.
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Chart 7, Column 2: Corn and Cover Crops Ecosystem Value

Ecosystem
Service

$/Acre/Year

Citation

Carbon
Sequestration

$5

IHS Market report commissioned by the Ecosystem Service
Marketplace Consortium, finds that cover crops reduce around
0.25 tons/acre. Page 10 of
https://ecosystemservicesmarket.org/economic-analysis/. Priced
at a carbon payment of $20/ton of GHG is $5.

Water Quality

$50

USDA/NRCS’s report, “Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program,” (EQIP, 2010) identified
benefits and their transfer values from EQIP practices and
identified which stewardship practices led to different categories
of benefits. Cover crops were identified as a practice that led to
improvements in “sheet and rill and water erosion, and air
quality.” The two subcategories of erosion were “reduced loss of
nutrients'' and “improved water quality (public works cost
reduction for sediment, and recreation).” To gain the water
quality ecosystem service value in this chart, we use the
$42.40/acre/year benefit value from this report and convert that
number to 2020 dollars.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs14
3_007976.pdf

$7

The air quality value came from USDA/NRCS’s report, “(1), Final
Benefit-Cost Analysis for the Environmental Quality Incentive
Program'' (EQIP). The air quality value identified in this report was
$ 5.71/acre/year, which was converted to 2020 dollars.

Soil Quality
(fertilizing)

$21

This number is an average taken from two papers:
Pimentel, D., et al. “Environmental and Economic Costs of Soil
Erosion and Conservation Benefits.” Science, vol. 267, no. 5201,
24 Feb. 1995, pp. 1117–1123., doi:10.1126/science.267.5201.1117.
https://science.sciencemag.org/content/267/5201/1117
USDA/NRCS(1), “Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP),” May 10, 2010.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs14
3_007976.pdf
The USDA article valued the reduction of loss of nutrients from
planting cover crops at $11.92/acre/year, which was converted
into 2020 dollars. Pimentel, D., et al. calculated a cost of $3 per
ton of soil for nutrients, which was converted into
$28.50/acre/year.

Water Loss

$19

Pimentel, D., et al. 1995 estimated a cost of $2/ton of water loss,
which was converted to $19/acre/year.

Air Quality
(health benefit)

Pimentel et. al, 1995, Environmental and Economic Costs of Soil
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Erosion and Conservation Benefits, Science. Vol 267, Issue 5201,
pp 1117-1123.
https://science.sciencemag.org/content/267/5201/1117
Total

$102
Additional References
Lehner, P. & Rosenberg, N. A. (2019). “Legal Pathways to
Carbon-Neutral Agriculture.” Legal Pathways to Deep
Decarbonization in the United States, ed. M. B. Gerrard & J. C.
Dernbach.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3040919
Lal, R. 2004, “Soil Carbon Sequestions Impacts of Global
Climate Change and Food Security”. Science, Vol. 304, Issue
5677, pp 1623-1627
https://science.sciencemag.org/content/304/5677/1623.full

Chart 7, Column 3: Ecosystem Service Value of No-Till in Soybean Production

Ecosystem
Service
Carbon
Sequestration

$/Acre/Year
$7

Citation
2018, Economic Assessment for Ecosystem Service Market Credits
from Agriculture on Working Lands, Report to the Ecosystem Services
Market Consortium by Agribusiness Consulting indicate that the GHG
value of no-till is $7/acre.On page 15 it says that in 2017, 95,578,000
acres of field crops were already using no-till, and this reduces CO2e
by 33,860,000 tonnes. This equals .35 t/ac, which when multiplied by
$20/ton is $7/acre. Page 15 also sites 103 million acres of field crop
area currently under conventional tillage could be converted to no-till,
and this would reduce GHG emissions by another 37.5 million tonnes.
This simplifies to .36t/ac, which also multiplies to $7/acre.
(https://ecosystemservicesmarket.org/wpcontent/uploads/2019/09/Informa-IHS-Markit-ESM-Study-Sep-19.pdf)

Soil
Conservation

$16

Pimentel et. al, 1995, Environmental and Economic Costs of Soil
Erosion and Conservation Benefits, Science. Vol 267, Issue 5201, pp
1117-1123.
https://science.sciencemag.org/content/267/5201/1117 stated that “In
the United States, an estimated 4,000,000,000 tons of soil are lost
every year” on cropland. The study also included the following table
that estimated the economic cost of specific types of erosion.
Hansen, L., & Hellerstein, D. (2007, August). The value of the reservoir

78 | RIPE100 PLAN

services gained with soil conservation. Land Economics, 83(3), 285301. Estimates the costs of erosion, stating that “a one-ton reduction
in soil erosion provides benefits ranging from zero to $1.38 (in 2007
dollars).” Values were converted to 2020 dollars and compared to a
$20/ton carbon price.
https://naldc.nal.usda.gov/download/15030/PDF
Air Quality &
Health

$20

Pimentel et. al, 1995, Environmental and Economic Costs of Soil
Erosion and Conservation Benefits, Science. Vol 267, Issue 5201, pp
1117-1123, addresses wind erosion and associated health issues.
https://science.sciencemag.org/content/267/5201/1117

Water Quality

$25

Pimentel et. al, 1995, Environmental and Economic Costs of Soil
Erosion and Conservation Benefits, Science. Vol 267, Issue 5201, pp
1117-1123.
Includes a table that compared different agricultural practices and
their water runoff.
https://science.sciencemag.org/content/267/5201/1117

Soil Nutrients

$44

Pimentel et. al, 1995, Environmental and Economic Costs of Soil
Erosion and Conservation Benefits, Science. Vol 267, Issue 5201, pp
1117-1123. Assumes a cost of $3 per ton of soil for nutrients. This was
updated to 2020 dollars and used as a multiplier for values on no-till.
https://science.sciencemag.org/content/267/5201/1117

Total

$109

Chart 7, Column 4: Ecosystem Service Value of Alternate Wetting and Drying in Rice

Ecosystem
Service
GHG Reduction

$/Acre/Year
$36

Citation
The USDA study "Greenhouse gas emissions, irrigation water use,
and arsenic concentrations; a common thread in rice water
management" by Merle, A. et al. (2014) finds that AWD in Arkansas
reduces GHG emissions by 4,319 kg CO2 eq/ha. This equals 1.787
metric tons CO2 eq/acre. Multiplied by $20/ton, this equals
$36/acre
https://www.ars.usda.gov/research/publications/publication/?seqNo11
5=313376

79 | RIPE100 PLAN

Water Savings
(Reduced
Irrigation Costs)

$71

The study "Alternate wetting and drying reduces aquifer withdrawal
in Mississippi rice production systems" by R. Lee Atwell, et al. (2020)
finds that AWD either maintains or improves net returns relative to
standard regional management strategies. For pumping depths
ranging from 5.5 m to 122 m and diesel prices ranging from $0.42
L−1 to $0.98 L−1, managing rice under AWD increased net returns
$119 ha−1 to $238 ha−1 relative to conventional irrigation methods.
Converted to $/acre and averaged, these values total $71/acre.
https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/agj2.20447

Reduced
Pesticide
Runoff

$19

The environmental cost of pesticide application in the United States
equaled $10 billion in 2005, or $13.6 billion today. Divided by 500
million kg of applied pesticides each year in the U.S., the per kg
value of reduced pesticide use is $27/kg (1). Around .77kg/acre of
pesticides are applied each year in California rice production (2).
AWD reduces pesticide runoff by 89%, or .68kg/acre (3). Multiplying
.68kg/acre by the $27/acre value totals $19/acre. Sources: 1) D.
Pimental (2005). ‘Environmental and Economic Costs of the
Application of Pesticides Primarily in the United States’, Environment,
Development, and Sustainability, vol. 7, 229-252.
https://link.springer.com/article/10.1007/s10668-005-7314-2
2) California Department of Pesticide Regulation, Table 30.
https://www.cdpr.ca.gov/docs/pur/pur17rep/tables/table30.htm 3)
Allen JM, Sander BO. (2019). The Diverse Benefits of Alternate
Wetting and Drying (AWD). Los Baños, Philippines: International Rice
Research Institute (IRRI).
https://ccafs.cgiar.org/resources/publications/diverse-benefitsalternate-wetting-and-dryingawd#:~:text=Rice%20is%20a%20staple%20for,and%20water%20us
e%20is%20immense.&text=The%
20technique%20of%20alternate%2Dwetting,water%20use%20ans%
20pumping%20costs

Soil Quality
(fertilizer)

$15

AWD can reduce fertilizer runoff (1). EQIP values reduction of
fertilizer nutrient loss at $11.92/acre/year (2). Converted to 2021$ this
equals $15/acre.
Sources: 1) Allen JM, Sander BO. (2019). The Diverse Benefits of
Alternate Wetting and Drying (AWD). Los Baños, Philippines:
International Rice Research Institute (IRRI).
https://ccafs.cgiar.org/resources/publications/diverse-benefitsalternate-wetting-and-dryingawd#:~:text=Rice%20is%20a%20staple%20for,and%20water%20us
e%20is%20immense.&text=The%20technique%20of%20alternate%
2Dwetting,water%20use%20and%20pumping%20costs
2) NRCS (2010). Final Cost-Benefit Analysis for the Environmental
Quality Incentive Program (EQIP).
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
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07976.pdf

Total

$141

Chart 7, Column 5: Swine Ecosystem Value of Manure Management

Ecosystem
Service
GHG Increase

$/AU/Year

Citation

-$4

Auirre-Villegas and Larson (2017) “Evaluating greenhouse gas
emissions from dairy manure management practices using survey
data and livecycle tools.” Journal of Cleaner Production. Vol. 143, pp
169-179, examined the GHG emissions of vaiours manure
management practices. In the CAFO section, GHG amount of 1,650
g/AU/day for Injection and a GHG amount of 1,365/g/AU/day for
surface spread, demonstrating a slight increase in GHG emissions
https://www.sciencedirect.com/science/article/pii/S09596526163219
53

Reduced Fish
Kills

$1

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories, assuming
an uptake of these BMPS by 3,665,681 animal units
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_00
7976.pdf
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Air Quality
(health benefit)

$134

USDA/NRCS(1), “Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP),” May 10, 2010, reports the ammonia
losses and the nitrogen available for crops for a set of common
production and manure handling systems.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_00
7976.pdf
Jinkyok, H. et. al., “Public Health Costs of Primary PM2.5 and
Inorganic PM2.5 Precursor Emissions in the United States”.
Environmental Science Technology. 2016., 50-11-6061-6071, shows in
2005 agriculture emitted 3,000,000 tons of NH3, which had an
overall social cost of $110 billion.
https://pubs.acs.org/doi/10.1021/acs.est.5b06125

Reduced
Water/Well
Contamination

$31

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories, assuming
an uptake of these BMPS by 3,665,681 animal units
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_00
7976.pdf

Water Quality
Improvements
and Recreation

$32

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories, assuming
an uptake of these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_00
7976.pdf

Total

$198
Additional References
2019, Quarterly Hog and Pig Inventory, USDA-NASS United States
Hog Inventory Up 4 Percent.
https://www.nass.usda.gov/Newsroom/2019/06-27-2019.php
Manure and Wastewater Handling and Storage Costs. Cost
Associated with Development and Implementation of
Comprehensive Nutrient Management Plans. USDA-NRCS.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs143_012
400.pdf
Atwood, J. et. al., 2003, Benefit Cost Analysis of the 2002 EQIP
Farm Bill Provisions. Research Gate.
https://www.researchgate.net/publication/23505067_BENEFIT_CO
ST_ANALYSIS_OF_THE_2002_EQIP_FARM_BILL_PROVISIONS
Aillery, M. et. al., 2005, Managing Manure to Improve Air and Water
Quality, USDA-ERS, Economic Research Report 9.
https://www.ers.usda.gov/webdocs/publications/46336/29004_err9.
pdf?v=0
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Chart 7, Column 6 : Ecosystem Value of Forage and Biomass Planting

Ecosystem
Service
Carbon
Sequestration

$/Acre/Year

$15

Citation

The Interagency Working Group valued carbon dioxide emission
reduction at $33.19 per Mg CO2eq. Bhattrai and Secchi estimated
the carbon dioxide emission reduction from corn-soybean rotation to
forage and biomass planting to be 1.84 Mg CO2eq per ha per year.
Mishra et.al., 2019, Valuation of Ecosystem Services in Alternative
Bioenergy Landscape Scenarios. GCB-Bioenergy., Vol 11, Issue 6, pp.
748-762. Practice sequesters 1.84 Mg/ha/year, which equals 1.84
metric tons/ha/year, in terms of acres it sequesters .74 metric
tons/acre/year, and x $20/ton the value is $15/acre
https://doi.org/10.1111/gcbb.12602

Nitrate
Reduction
(Water Quality)

$234.45

Ribaudo et al. 2005 valued Nitrate reduction at $41.38 in 2020
dollars. Nitrate reduction for the Indian Creek Watershed was valued
at $5.87 million.
Mishra et.al., 2019, Valuation of Ecosystem Services in Alternative
Bioenergy Landscape Scenarios. GCB-Bioenergy., Vol 11, Issue 6, pp.
748-762
https://doi.org/10.1111/gcbb.12602

Sediment
Reduction
(Water Quality)

$1.46

Hansen and Ribaudo valued sediment reduction to be $4.69 per Mg
in 2020 dollars. Mishra et.al., 2019, Valuation of Ecosystem Services
in Alternative Bioenergy Landscape Scenarios. GCB-Bioenergy., Vol
11, Issue 6, pp. 748-762
https://doi.org/10.1111/gcbb.12602

Total

$251

Chart 7, Column 7: Dairy Ecosystem Value of Manure Management
Ecosystem
Service
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$/AU/Year

Citation

Carbon
Sequestration

$7

Auirre-Villegas and Larson (2017) Evaluating greenhouse gas
emissions from dairy manure management practices using survey
data and livecycle tools. Journal of Cleaner Production. Vol. 143, pp
169-179, “Evaluating greenhouse gas emissions from dairy manure
management practices using survey data and lifecycle tools,”
ScienceDirect. examined the GHG emissions of various manure
management practices.
https://www.sciencedirect.com/science/article/pii/S09596526163219
53

Reduced
Contamination
of Water Wells

$31

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, 2008 EQIP Interim
Final Benefit Cost Analysis, offers a table of ecosystem service
values based on case studies within the U.S. This report provided
specific values for all of the subcategories, assuming an uptake of
these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
07976.pdf

Improved
Commercial
Fishing

$2

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories,
assuming an uptake of these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
07976.pdf

Reduced Fish
Kills

$2

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories,
assuming an uptake of these BMPS by 3,665,681 animal units
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
07976.pdf

Air Quality and
Human Health
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$318

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, reports the ammonia
losses and the nitrogen available for crops for a set of common
production and manure handling systems.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
07976.pdf
Jinkyok, H. et. al., “Public Health Costs of Primary PM2.5 and
Inorganic PM2.5 Precursor Emissions in the United States.
Environmental Science Technology.” 2016., 50-11-6061-6071, shows
in 2005 agriculture emitted 3,000,000 tons of NH3, which had an
overall social cost of $110 billion.
https://pubs.acs.org/doi/10.1021/acs.est.5b06125

Water Quality

$32

USDA/NRCS(1), Final Benefit-Cost Analysis for the Environmental
Quality Incentive Program (EQIP), May 10, 2010, offers a table of
ecosystem service values based on case studies within the U.S. This
report provided specific values for all of the subcategories,
assuming an uptake of these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/nrcs143_0
07976.pdf

Total

$392

Additional References
Overview of U.S. Livestock, Poultry, and Aquaculture Production in
2017.
https://www.aphis.usda.gov/animal_health/nahms/downloads/Demo
graphics2017.pdf

Chart 7, Column 8: Maintaining Grass Cover on Expiring CRP and Native Grasslands
Ecosystem
Service
GHG x $20/ton

$/Acre/Year

$35

Citation

Natural Climate Solutions provides the number of metric tons of
CO2e that can be mitigated by maintaining grasslands.
Fargione, et.al., 2018, Natural Climate Solutions for the United
States, Science Advances., 4,eaat 1869
https://www.researchgate.net/publication/328948490_Natural_clim
ate_solutions_for_the_United_States

Air Quality

$1

Reference below provided an ecosystem service value. The value
was converted to $/acre based on the predicted # of acres that
would fall under the practice.
Gopalakrishnan, et. al. 2018, Air Quality and Human Health Impacts
of Grasslands and Shrublands in the United States., Atmospheric
Environment, 182, pp 193-199.
https://www.itreetools.org/documents/82/GopalakrishnanEtAl2018_
AirQualityHealthGrassShrubs.pdf

Soil
Conservation
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$56

References below provided an ecosystem service value. The value
was converted to $/acre based on the predicted # of acres that
would fall under the practice.

Kulshreshtha et.al., 2014, Challenges and Opportunities in
Estimating the Value of Goods and Services in Temperate
Grasslands - A case Study of Prairie Grasslands in Manitoba,
Canada. Published by Intech Open
https://www.intechopen.com/books/agroecology/challenges-andopportunities-in-estimating-the-value-of-goods-and-services-intemperate-grasslands-a
Wilson, S., 2009. The Value of BC’s Grasslands: Exploring
Ecosystem Values and Incentives for Conservation. Grassland
Conservation Council of British Columbia. Final Report.
https://grasslandrestorationforum.ca/wpcontent/uploads/2017/10/Value-of-BC-Grasslands-_21809.pdf
Water
Protection
from Waste
Treatment

$60

Reference below provided an ecosystem service value. The value
was converted to $/acre based on the predicted # of acres that
would fall under the practice.
Wilson, S., 2009. The Value of BC’s Grasslands: Exploring
Ecosystem Values and Incentives for Conservation. Grassland
Conservation Council of British Columbia. Final Report.
https://grasslandrestorationforum.ca/wpcontent/uploads/2017/10/Value-of-BC-Grasslands-_21809.pdf

Biological
Control

$1

Wilson, S., 2009. The Value of BC’s Grasslands: Exploring
Ecosystem Values and Incentives for Conservation. Grassland
Conservation Council of British Columbia. Final Report.
https://grasslandrestorationforum.ca/wpcontent/uploads/2017/10/Value-of-BC-Grasslands-_21809.pdf

Pollination
Services

$448

Reference below provided an ecosystem service value. The value
was converted to $/acre based on the predicted # of acres that
would fall under the practice.
Wilson, S., 2009. The Value of BC’s Grasslands: Exploring
Ecosystem Values and Incentives for Conservation. Grassland
Conservation Council of British Columbia. Final Report.
https://grasslandrestorationforum.ca/wpcontent/uploads/2017/10/Value-of-BC-Grasslands-_21809.pdf

Water
Protection

$7

Reference below provided an ecosystem service value. The value
was converted to $/acre based on the predicted # of acres that
would fall under the practice.
Wilson, S., 2009. The Value of BC’s Grasslands: Exploring
Ecosystem Values and Incentives for Conservation. Grassland
Conservation Council of British Columbia. Final Report.
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https://grasslandrestorationforum.ca/wpcontent/uploads/2017/10/Value-of-BC-Grasslands-_21809.pdf

Total

$623

Chart 7, Column 9: Riparian Herbaceous Cover
Ecosystem
Service

$/Acre/Year

Citation

Carbon
Storage

$40

Fortier, J. et al. (2015). Biomass carbon, nitrogen and phosphorus
stocks in hybrid poplar buffers, herbaceous buffers and natural
woodlots in the riparian zone on agricultural land. Journal of
Environmental Management, vol. 154, pp. 333-345. Herbaceous
buffers store 5 metric tons of carbon/ha, or 2 tons/acre. At $20/ton,
this is $40/acre.
https://www.sciencedirect.com/science/article/pii/S030147971500116
4

Nutrient
Retention

$28

Hui Xu, May Wu, and Miae Ha (2018). Recognizing economic value in
multifunctional buffers in the lower Mississippi river basin in “Biofuels,
Bioproducts and Biorefining,” published by Society of Chemical
Industry and John Wiley & Sons, Ltd. This study values the nutrient
retention from switchgrass buffers at $69/ha, which is $27.4/acre.
This is $28 in 2021 dollars.
https://onlinelibrary.wiley.com/doi/full/10.1002/bbb.1930

Water Quality
- Sediment
Reduction

$48

Herbaceous buffers reduced sediment loss by 0.8 tons/acre in the
Mississippi Delta (1). Forest buffers provide a value of $12/acre by
reducing sediment by .2 tons (2). Therefore, the value of sediment
reduction totals around $60/ton. Multiplied by 0.8 tons, the value for
herbaceous buffers totals $48/ton.
Sources: 1) Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin. Delaware Riverkeeper
North. https://www.epa.gov/sites/production/files/201507/documents/2006_8_24_msbasin_symposia_ia_session4-2.pdf
2) Helmers, M.J. (2006). Buffers and Vegetative Filter Strips. EPA.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20
Benefits%20ECONW%200818.pdf
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Water Quality
(Reduced
Nutrient
Transport)

$650

According to the report "The Economic Value of Riparian Buffers in
the Delaware River Basin," it costs $4-$58 ($4-$60 in 2021 dollars) to
treat a pound of nitrogen in water. 20 to 40 pounds of
nitrogen/acre/year move into shallow ground water sources under
agricultural fields, according to NC State.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20
Benefits%20ECONW%200818.pdf
Grass riparian buffers reduce nitrate in water by an average of 53%,
or 10-21 pounds/acre/year, according to the EPA report "Riparian
Buffer Width, Vegetative Cover, and Nitrogen Removal
Effectiveness." This results in a saved value of $40 to $1260/acre
foot, or a mid-point of $650/acre/year.
https://www.epa.gov/sites/production/files/201902/documents/riparian-buffer-width-2005.pdf
Agricultural Riparian Buffers, SoilFacts.
https://content.ces.ncsu.edu/agricultural-riparian-buffers

Flood
Mitigation
(wetlands)

$789

Rempel, A. & Buckely, M. (2018). The Economic Value of Riparian
Buffers in the Delaware River Basin. Delaware Riverkeeper North.
This report indicates that wetlands, which can constitute riparian
herbaceous buffers, provide flood attenuation benefits valued at
$732 in 2017$, or $789 in 2021$.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20
Benefits%20ECONW%200818.pdf

Habitat
Connectivity
(pollinators)

$135

Rempel, A. & Buckely, M. (2018). The Economic Value of Riparian
Buffers in the Delaware River Basin. Delaware Riverkeeper North.
This report indicates that protecting and restoring habitat for native
pollinators can boost agricultural earnings on New Jersey tomatoes
farms by $30 to $222 per acre in 2017$. Averaged and converted to
2021$, these values equal $135/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20
Benefits%20ECONW%200818.pdf

Recreation

$68

Rempel, A. & Buckely, M. (2018). The Economic Value of Riparian
Buffers in the Delaware River Basin. Delaware Riverkeeper North.
This report indicates that every acre of natural riparian land
converted to alternative uses results in a loss of $62.8 in recreational
use and enjoyment, on average. Converted to $2021, this equals
$68/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20
Benefits%20ECONW%200818.pdf

Total
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$1,758

Chart 7, Column 10: Filter Strips
Ecosystem
Service
GHG @
$20/ton

$/Acre/Year

Citation

$20

Calculation based on the assumption of 5% of working lands being
placed into filter strips from Swan, et. al. COMET-Planner: Carbon and
Greenhouse Gas Evaluation for NRCS Conservation Practice
Planning. Report
https://www.marincarbonproject.org/document.doc?id=114

Air Quality

$67

2018, The Economic Value of Riparian Buffers in the Delaware River
Basin. Report prepared by ECONorthwest for the Delaware
Riverkeeper Network.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20B
enefits%20ECONW%200818.pdf

Soil
Conservation

$2,438

2018, The Economic Value of Riparian Buffers in the Delaware River
Basin. Report prepared by ECONorthwest for the Delaware
Riverkeeper Network.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20B
enefits%20ECONW%200818.pdf

Recreation

$63

2018, The Economic Value of Riparian Buffers in the Delaware River
Basin. Report prepared by ECONorthwest for the Delaware
Riverkeeper Network.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20B
enefits%20ECONW%200818.pdf

Total

$2,588

Chart 7, Column 11 - Riparian Forest Buffers
Ecosystem
Service
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$/Acre/Year

Citation

Carbon
Storage

$946

Water
Quality
(reduced
nutrient
transport)

$877

Water
Quality
(sediment
reductions)

Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. Riparian buffers stored an average of 47 metric tons/acre of
carbon compared to agriculture or rangeland, according to this study.
Multiplied by $20/ton, this produces a value of $946/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (P. 37)

Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. This study lists the mid-range value of reduced nutrient delivery
at $296-$1406/acre. The mid-point of these mid-points is $851/acre.
Converted to 2021 dollars is $877/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p.29)

$12

Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. This study lists the value of reduced sediment at $3-$21/acre.
The mid-point of these mid-points is $12/acre. Converted to 2021
dollars is $12.31/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p. 33)

Drinking
Water
Source
Protection

$3,000

Air Quality
(human
health)

$5
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Rempel, A. & Buckely, M. (2018). The Economic Value of

Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. This study lists the value of drinking water source protection in
Portland, Oregon at just under $3000/acre.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p. 36)
Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. Converting riparian forest buffers to rural land produced a
human health cost of $3 to $7, the midpoint of which is $5. In 2021
dollars this cost is $5.15.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p. 38)

Biodiversity

$137

Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. The value of pollination by native pollinators is $30-222/acre,
with a midpoint of $126. The value of pest control by foreign birds is
listed as $7.34/acre. Combined value of $133.34/acre, or $137 in 2021
dollars.
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p. 45)

Recreation

$68

Rempel, A. & Buckely, M. (2018). The Economic Value of
Riparian Buffers in the Delaware River Basin, Delaware Riverkeeper
North. This report indicates that every acre of natural riparian land
converted to alternative uses results in a loss of $62.8 in recreational
use and enjoyment, on average. Converted to $2021, this equals
$68/acre
https://www.delawareriverkeeper.org/sites/default/files/Riparian%20Be
nefits%20ECONW%200818.pdf (p. 45)

Total
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$5,045

Chart 8: RIPE100 Payment Aligned with the Environmental Value they Deliver

Chart 8, Columns 1 and 2. These simply compare the total Ecosystem Service value of Cover Crop and
Corn production at $104/acre and the $100/acre RIPE100 payment, of which $5/acre would be for carbon
sequestration and the balance of $95/acre would be justification for all other Ecosystem Benefits.

Ecosystem
Service
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$/Acre/
Year

RIPE100
Payment

Citation

Carbon
Sequestration

$5

IHS Market report commissioned by the Ecosystem
Service Marketplace Consortium, finds that cover crops
reduce around 0.25 tons/acre. Priced at a carbon payment
of $54/ton of GHG is $13.50.
https://ecosystemservicesmarket.org/economic-analysis /
(p. 10)

Water Quality

$50

USDA/NRCS’s report, “Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program,” (EQIP, 2010),
identified benefits and their transfer values from EQIP
practices and identified which stewardship practices led to
different categories of benefits. Cover crops were
identified as a practice that led to improvements in “sheet
and rill and water erosion, and air quality.” The two
subcategories of erosion were “reduced loss of nutrients''
and “improved water quality (public works cost reduction
for sediment, and recreation).” To gain the water quality
ecosystem service value in this chart, we use the
$42.40/acre/year benefit value from this report and
convert that number to 2020 dollars.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

$7

The air quality value came from USDA/NRCS’s report, “(1),
Final Benefit-Cost Analysis for the Environmental Quality
Incentive Program'' (EQIP). The air quality value identified in
this report was $ 5.71/acre/year, which was converted to
2020 dollars.

Soil Quality
(fertilizing)

$21

This number is an average taken from two papers:
Pimentel, D., et al. “Environmental and Economic Costs of
Soil Erosion and Conservation Benefits.” Science, vol. 267,
no. 5201, 24 Feb. 1995, pp. 1117–1123.,
doi:10.1126/science.267.5201.1117., calculated a cost of $3
per ton of soil for nutrients, which was converted into
$28.50/acre/year.
https://science.sciencemag.org/content/267/5201/1117
USDA/NRCS(1), Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP), May 10,
2010; valued the reduction of loss of nutrients from
planting cover crops at $11.92/acre/year, which was
converted into 2020 dollars.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

Water Loss

$19

Pimentel, D., et al. 1995 estimated a cost of $2/ton of water
loss, which was converted to $19/acre/year.

Air Quality
(health benefit)

Pimentel et. al, 1995, Environmental and Economic Costs of
Soil Erosion and Conservation Benefits, Science. Vol 267,
Issue 5201, pp 1117-1123.
https://science.sciencemag.org/content/267/5201/1117
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Total

$104

$100

$4/Acre Net Benefit to the Public

Additional References
Lehner, P. & Rosenberg, N. A. (2019). “Legal Pathways to
Carbon-Neutral Agriculture.” Legal Pathways to Deep
Decarbonization in the United States, ed. M. B. Gerrard &
J. C. Dernbach.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3040
919
Lal, R. 2004, Soil Carbon Sequestions Impacts of Global
Climate Change and Food Security. Science, Vol. 304,
Issue 5677, pp 1623-1627
https://science.sciencemag.org/content/304/5677/1623.full
Agribusiness Consulting & IHS Markit (2018, October).
“Economic Assessment for Ecosystem Service Market
Credits from Agriculture Working Lands,” Ecosystem
Services Market Consortium. Retrieved from
https://ecosystemservicesmarket.org/wpcontent/uploads/2019/09/Informa-IHS-Markit-ESM-StudySep-19.pdf
SARE (2019, June). “Creating a Baseline for Cover Crop
Costs and Returns,” Sustainable Agriculture Research and
Education. Retrieved from https://www.sare.org/wpcontent/uploads/Cover-Crop-Economics.pdf

Chart 8, Columns 3 and 4. These simply compare the total Ecosystem Service value of No-Till Soybean
production at $109/acre and the $100/ac RIPE100 payment, of which $4/acre would be for carbon
sequestration and the balance of $96/acre would be justification for all other Ecosystem Benefits.

Ecosystem
Service
Carbon
Sequestration
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$/Acre/
Year
$7

RIPE100
Payment

Citation

2018, Economic Assessment for Ecosystem Service Market
Credits from Agriculture on Working Lands, Report to the
Ecosystem Services Market Consortium by Agribusiness
Consulting indicate that the GHG value of no-till is
$7/acre.On page 15 it says that in 2017, 95,578,000 acres
of field crops were already using no-till, and this reduces
CO2e by 33,860,000 tonnes. This equals .35 t/ac, which
when multiplied by $20/ton is $7/acre. Page 15 also sites
103 million acres of field crop area currently under
conventional tillage could be converted to no-till, and this
would reduce GHG emissions by another 37.5 million
tonnes. This simplifies to .36t/ac, which also multiplies to
$7/acre.

(https://ecosystemservicesmarket.org/wpcontent/uploads/2019/09/Informa-IHS-Markit-ESM-StudySep-19.pdf)

Lai, R. 2004. “Soil and Carbon Sequestration Impacts on
Global Climate Change and Food Security,” Science. Vol.
304, Iss. 5677, pp 1623-1627, states conversion from
conventional till to no-till farming reduces emission by 30
to 35 kg C/ha per season. Multiplier using $20/ton carbon
payment.
https://science.sciencemag.org/content/304/5677/1623.full
USDA/ICF, “Greenhouse Gas Mitigation Options and Costs
for Agricultural Land and Animal Production within the
United States,” based on mid-sized operation in the
Northern Plains finds 0.06/acre; ELI report finds higher
average value at 0.3/acre; taking the average of these two
gives us 0.18 tons/acre, which averages$3.60/acre.
https://www.usda.gov/sites/default/files/documents/GHG_
Mitigation_Options.pdf
“Legal Pathways to Carbon-Neutral Agriculture” by Peter
Lehner and Nathan A. Rosenberg, from the Environmental
Law Institute’s 2019 publication, Legal Pathways to Deep
Decarbonization in the United States.
https://earthjustice.org/sites/default/files/files/LegalPathways-Carbon-Neutral-Agriculture.pdf
Soil
Conservation

$16

Pimentel et. al, 1995, “Environmental and Economic Costs
of Soil Erosion and Conservation Benefits,” Science. Vol
267, Issue 5201, pp 1117-1123,
stated that “In the United States, an estimated
4,000,000,000 tons of soil are lost every year” on
cropland. The study also included the economic cost of
specific types of erosion:
https://science.sciencemag.org/content/267/5201/1117
Hansen, L., & Hellerstein, D. (2007, August). The value of
the reservoir services gained with soil conservation. Land
Economics, 83(3), 285-301, estimates the costs of erosion,
stating that “a one-ton reduction in soil erosion provides
benefits ranging from zero to $1.38 (in 2007 dollars).”
Values were converted to 2020 dollars and compared to a
$20/ton carbon price. Retrieved from
https://naldc.nal.usda.gov/download/15030/PDF

Air Quality &
Health

$20

Pimentel et. al, 1995, “Environmental and Economic Costs
of Soil Erosion and Conservation Benefits,” Science. Vol
267, Issue 5201, pp 1117-1123,
addresses wind erosion and associated health issues.
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https://science.sciencemag.org/content/267/5201/1117
Water Quality

$25

Pimentel et. al, 1995, Environmental and Economic Costs of
Soil Erosion and Conservation Benefits, Science. Vol 267,
Issue 5201, pp 1117-1123.
Includes a table that compared different agricultural
practices and their water runoff.
https://science.sciencemag.org/content/267/5201/1117

Soil Nutrients

$44

Pimentel et. al, 1995, Environmental and Economic Costs of
Soil Erosion and Conservation Benefits, Science. Vol 267,
Issue 5201, pp 1117-1123, assumes a cost of $3 per ton of
soil for nutrients. This was updated to 2020 dollars and
used as a multiplier for values on no-till.
https://science.sciencemag.org/content/267/5201/1117

Total

$112

$100

$12/Acre Net Benefit to the Public
Additional References
Hansen, L., & Hellerstein, D. (2007, August). The value of
the reservoir services gained with soil conservation. Land
Economics, 83(3), 285-301. Retrieved from
https://naldc.nal.usda.gov/download/15030/PDF.
NRCS. (2021). Practice scenarios for Iowa payment
schedule for selected conservation practices. U.S.
Department of Agriculture, Natural Resources
Conservation Services. Retrieved from
https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/do
wnload?cid=nrcseprd1534251&ext=pdf.
Lehner, P., & Rosenberg, N. (2017, October 1). Legal
pathways to carbon-neutral agriculture. (M. B. Gerrard, & J.
C. Dernbach, Eds.) Legal pathways to deep carbonisation
in the United States, 47, p. 10845. Retrieved from
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3040
919#.

Chart 8, Columns 5 and 6. These simply compare the total Ecosystem Service value of implementing a
Comprehensive Manure Management Plan in dairy at $392/AU and the $100/AU RIPE100 payment, of
which $7/acre would be for carbon sequestration and the balance of $93/acre would be justification for
all other Ecosystem Benefits.

Ecosystem
Service
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$/AU/Year

RIPE100
Payment

Citation

Carbon
Sequestration

$7

Auirre-Villegas and Larson (2017), “Evaluating greenhouse
gas emissions from dairy manure management practices
using survey data and livecycle tools.” Journal of Cleaner
Production. Vol. 143, pp 169-179, examined the GHG
emissions of vaiours manure management practices.
https://www.sciencedirect.com/science/article/pii/S095965
2616321953

Reduced
Contamination
of Water Wells

$31

USDA/NRCS(1),” Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP),” May 10,
2010, offers a table of ecosystem service values based on
case studies within the U.S. This report provided specific
values for all of the subcategories, assuming an uptake of
these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

Improved
Commercial
Fishing

$2

USDA/NRCS(1),” Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP),” May 10,
2010, offers a table of ecosystem service values based on
case studies within the U.S. This report provided specific
values for all of the subcategories, assuming an uptake of
these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

Reduced Fish
Kills

$2

USDA/NRCS(1),” Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP),” May 10,
2010, offers a table of ecosystem service values based on
case studies within the U.S. This report provided specific
values for all of the subcategories, assuming an uptake of
these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

Air Quality and
Human Health
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$318

USDA/NRCS(1), “Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP),” May 10,
2010, reports the ammonia losses and the nitrogen
available for crops for a set of common production and
manure handling systems.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf
Jinkyok, H. et. al., Public Health Costs of Primary PM2.5
and Inorganic PM2.5 Precursor Emissions in the United
States. Environmental Science Technology. 2016., 50-116061-6071, shows in 2005 agriculture emitted 3,000,000
tons of NH3, which had an overall social cost of $110
billion.

https://pubs.acs.org/doi/10.1021/acs.est.5b06125

Water Quality

$32

USDA/NRCS(1), “Final Benefit-Cost Analysis for the
Environmental Quality Incentive Program (EQIP),” May 10,
2010, offers a table of ecosystem service values based on
case studies within the U.S. This report provided specific
values for all of the subcategories, assuming an uptake of
these BMPS by 3,665,681 animal units.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/16/n
rcs143_007976.pdf

Total

$392

$100

$292/AU Net Benefit to the Public

Additional References
NASS (2017). Overview of U.S. Livestock, Poultry, and
Aquaculture Production in 2017. U.S. Department of
Agriculture, National Agricultural Statistics Service.
https://www.aphis.usda.gov/animal_health/nahms/downloa
ds/Demographics2017.pdf
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