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Farmers implementing conservation-based 
or sustainable agriculture practices such 
as cover cropping, minimum tillage, or 

rotational grazing don’t just enhance soil health 
and long-term crop or forage production. Th ey 
also provide numerous benefi ts to society. 
A healthy soil effi  ciently recycles nutrients and 
fi lters contaminants, thereby protecting ground 
and surface water quality. Th ese practices can also 
remove greenhouse gases (GHG) from the atmo-
sphere and thus mitigate global climate change. 
Increasingly, environmentalists and economists 
are acknowledging that promoting the health 
of the natural environment and its ecological 
systems can improve the health and well-being 
of individuals and communities. Th e ecological 

benefi ts that nature provides to society are called 
ecosystem services. 

Just as society depends on these ecosystem 
services, so do farmers and ranchers. Sustain-
able crop production and ecosystem health are 
grounded in vital ecological interactions and 
provide economic resiliency (Cong et al., 2014). 
Unfortunately, start-up or transition costs often 
prohibit adoption of many agricultural conser-
vation practices, thus preventing farmers from 
obtaining potential economic benefi ts, as well as 
preventing society from obtaining the benefi ts 
from ecosystem services. But, fortunately, there 
is increasing interest in paying farmers to adopt 
practices that provide these services.

Since the 1960s, there has been discussion among academics about paying farmers for their contribution

 to a healthier environment. Today, programs make this concept a reality: payments reward farmers for 

improved and maintained ecosystem services, or the benefi ts that society receives from the environment,

such as clean water, food, air quality, disease regulation, and more. There are four program types: direct 

payments, certifi cations, tax incentives, and ecosystem service markets. This publication explains each 

of these types in detail, with multiple case studies. Finally, it off ers considerations that farmers can use 

to decide if enrolling in an ecosystem services market is a benefi cial business decision.

Introduction

This material is based upon work 
supported by the Southern 
Sustainable Agriculture Research 
and Education program through 
Research and Education grant award 
number LS14-264: Indicators and 
Soil Conservation Practices for Soil 
Health and Carbon Sequestration.
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Ecosystem Services 
Background
As awareness of environmental pollution and 
resource scarcity increased from the 1960s to the 
1980s, ecologists began to recognize how the overuse 
of natural resources resulted in habitat degradation
and vulnerability of ecosystems (Braat and De 
Groot, 2012; Costanza et al., 2017). Economists 
then started examining how these environmen-
tally destructive practices aff ected the prices 
people paid for food, fi ber, forest products, and 
other goods and services they obtain from nature 
(Schumacher, 1973). Th e term ecosystem services 
was used fi rst in 1981 by Paul and Anne Ehrlich 
to describe the impact of ecosystem ecology 
on environmental and resource economics 
(Constanza et al., 2017).

By 1997, the concept of ecosystem services started 
to gain more widespread attention, aided by the 
release of Gretchen Daily’s book, Nature’s Services:
Societal Dependence on Natural Ecosystems and 
the Nature article “Th e value of the world’s eco-
system services and natural capital “(Costanza 
et al., 2017). Th is seminal article was the fi rst 
time that the Earth’s ecosystems and the services 
they provide were given economic values, which 
created considerable attention and controversy. 
Th e Nature article’s minimum valuation of the 
world’s ecosystems caused alarm because it was in 
the range of $16 trillion to $54 trillion per year, 
with an average of $33 trillion per year, which 
was larger than the global gross domestic prod-
uct (GDP). Now, most economists accept that 
“ecosystem services analysis can help recognize 
the full costs and benefi ts of land management 
decisions” (Johnson et al., 2012). 

However, there are those who oppose evaluating 
ecosystem services because of the risks of putting 
a price on the natural environment. Some have 
argued that the natural environment and all the 
species that inhabit it should be conserved and 
protected because they have a right to exist just 
as we do, not because of their economic value. 
Others are against attaching a price to ecosystem 
services, because by doing so we turn the envi-
ronment into a service provider akin to a cable or 
chemical company that folds right into the global 
market, which neglects the cultural and psycho-
logical value of nature (Conniff , 2012). 

Despite these arguments, placing an economic 
value on ecosystem services recognizes the extra 
costs people have to pay when ecosystems are 
degraded. For example, a soil that is eroded or 
depleted of organic matter has decreased capacity 
to hold water and nutrients for productive crop 
or forage growth. Valuing ecosystem services also 
recognizes that businesses, including mining, 
energy, farming, and transportation industries, 
often do not pay for the degradation they have 
caused (Tietenberg and Lewis, 2016). Generally, 
energy companies are not required to account for 
their release of carbon dioxide into the atmosphere 
in the same way that they need to account for their 
labor costs. Instead, society at large bears the eco-
nomic burdens of climate change in the form of 
increased health and disaster-relief costs. As air 
and water quality degrade, people are increasingly 
paying for this degradation with their health or 
through environmental restoration and treatment 
costs. Payments for ecosystem services provide 
a way to pay for environmental protection and 
restoration that directly addresses the cost as an 
operating expense of the business.

Source: Consultative Group for International Agricultural Research 

https://wle.cgiar.org/content/what-are-ecosystem-services

https://attra.ncat.org
https://wle.cgiar.org/content/what-are-ecosystem-services
https://attra.ncat.org/product/agriculture-climate-change-and-carbon-sequestration
https://attra.ncat.org/product/building-healthy-pasture-soils
https://attra.ncat.org/product/federal-conservation-resources-for-sustainable-farming-and-ranching
https://attra.ncat.org/product/manage-soil-for-water
https://attra.ncat.org/product/planning-for-profit-in-sustainable-farming


Page  3www.attra.ncat.org

What are Ecosystem 
Services?
According to the Millennium Ecosystem Assess-
ment, “Ecosystem services (ES) are the ecologi-
cal characteristics, functions, or processes that 
directly or indirectly contribute to human wellbe-
ing: that is, the benefi ts that people derive from 
functioning ecosystems” (Costanza et al., 2017; 
Millennium Ecosystem Assessment, 2005). Eco-
system services are diff erent than ecosystem pro-
cesses and functions. Ecosystem processes and 
functions exist in an ecosystem whether or not 
humans benefi t from them (Braat and De Groot, 
2012). Ecosystem services, on the other hand, 
are a human-made economic tool that measures 
benefi ts people get from ecosystem processes and 
functions, whether people experience these ben-
efi ts directly or indirectly and whether they are 
conscious of them or not. When the earth’s eco-
systems and their processes are functioning well, 
they provide benefi ts that are integral to human-
ity’s well-being. Our health is tied to the health 
of our ecosystems. Ecosystem services have been 
broken down into four diff erent categories by the 
UN Food and Agriculture Organization:

• Provisioning Services: Material or energy out-
puts from ecosystems and include food, raw 
materials, and more. 

• Regulating Services: Th ese come from the 
regulation of ecosystem process and include 
water purifi cation, air quality, pollination, 
and more. 

• Cultural Services: Non-material things that 
benefi t society, such as recreation, cultural 
identity, and aesthetic value. 

• Supporting Services: Having living spaces for 
plants and animals and the maintenance of 
biodiversity are supporting services, which 
are the foundation of all ecosystems and 
their services.

How Can Farmers Provide 
Ecosystem Services?
Farmers provide and can improve ecosystem ser-
vices in several ways (Adhikari and Hartemink, 
2016; Abbott and Manning, 2015). First, farming 
is a provisioning service, as it produces food and 
fi ber. Farmers can also provide supporting eco-
system services by creating wildlife habitats and 
increasing biodiversity with agroforestry buff ers, 
wildlife corridors, pollinator strips, and riparian 

protection zones. Regulating services can be pro-
vided and improved in multiple ways by farmers 
practicing sustainable and regenerative methods. 
Th e most notable regulating services are water-
quality protection, conservation of water quan-
tity, and nutrient cycling. Th ese are facilitated 
through enhanced water infi ltration and water-
holding capacity and through microbial processes 
that enhance soil tilth and nutrient holding. 

Sustainable agricultural practices can also remove 
carbon dioxide from the atmosphere and store it 
in soils and trees through a process called carbon

sequestration. Removing carbon dioxide from the 
air and storing it in soil and woody biomass mit-
igates climate change. Sequestered soil carbon 
increases the organic matter content of the soil, 
resulting in better soil aggregation and structure, 
and it allows more water to infi ltrate into the sub-
soil and increase its water- and nutrient-holding 

Images show erosion in an uncovered fi eld versus a fi eld that uses no-till methods 

and cover crops. Photos: USDA Natural Resources Conservation Service
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capacity. For more about this subject, read the 
ATTRA publication Agriculture, Climate Change, 
and Carbon Sequestration. Finally, soil is at the 
root of providing cultural services by supporting 
wildfl owers, forests, and fi elds, along with the 
birds, butterfl ies, bees, and other wildlife that fur-
nish a basis for vacations to natural areas, hunt-
ing and fi shing, and the location of homes with 
“natural” viewscapes. 

Carbon can be sequestered in soil by using 
cover crops, minimum or no-till methods, 
adaptive multi-paddock grazing, and other 
regenerative agriculture methods that build 
soil organic matter. Water quality can also be 
improved by keeping the soil covered, apply-
ing fertilizers and manure during times when 
rain is not expected, protecting riparian areas, 
and other methods of reducing runoff  and ero-
sion. And, farmers can improve air quality by 
planting windbreaks to reduce wind erosion or 
to act as odor barriers around manure lagoons, 
by not burning crops, and by timing fertilizer 
and manure application to reduce methane and 
nitrous oxide release.

Although many farmers are already using prac-
tices that provide ecosystem services benefi cial to 
society, barriers may prevent them from expand-
ing their eff orts. Similarly, barriers may prevent 
other farmers from implementing agriculture 
practices that strengthen ecosystem services in 
the fi rst place. A large factor is cost, whether 
that’s represented as time, money, knowledge, 
or other resources. Transitioning to sustainable 
agriculture practices requires taking time for 
education, practice, and fi eld testing, because 
the sustainable methods that provide ecosystem 
services may be outside of a farmer’s experience. 
Often, sustainable agriculture practices that lead 
to benefi cial ecosystem services require purchas-
ing new equipment, such as a no-till drill, or 
cover crop seeds for cropping practices, or tem-
porary fences and watering systems for rotational 
grazing. Sometimes landowners do not under-
stand and are uncomfortable with tenant farmers 
using these practices on their land. Other times, 
landowners provide only short-term leases that 
prohibit farmers from implementing conserva-
tion practices because several years are needed 
for the adoption of a practice to make suffi  cient 
changes in the ecosystem for farmers to obtain 
economic benefi ts. 

Th e role farmers can play in improving the health 
of our society is becoming increasingly evident. 
However, farmers often do not have the ability 
to pass on the cost of transitioning to sustain-
able agriculture practices to the consumer and 
thus may need economic assistance to overcome 
these barriers. Th is has resulted in the emergence 
of public and private programs that pay farmers 
to implement sustainable practices that enhance 
ecosystem services. 

To learn more about the connection between 

soil organic matter and the water-holding 

capacity of soils, read the ATTRA publications 

Building Healthy Pasture Soils and Managing
Soils for Water: How Five Principles of Soil 
Health Support Water Infi ltration and Storage.

Agricultural Ecosystem Services 

Agricultural Ecosystem Services are benefi ts 

provided to society from conservation agricul-

tural practices, such as the following:

• Water-quality protection

• Conservation of water quantity

• Carbon sequestration

• Plant diversity for pollination

• Temperature moderation

• Nutrient cycling

• Aesthetic scenery

• Wildlife diversity conservation

Barriers to implementing agricultural 

practices that protect ecosystem services:

• Limited fi nancial resources

• Lack of proper equipment

• Rental land

• Time for education

• Market forces

• Government policies

A lthough 

many 

farmers 

are already using 

practices that 

provide ecosystem 

services benefi cial to 

society, barriers may 

prevent them from 

expanding their 

eff orts. Similarly, 

barriers may prevent 

other farmers from 

implementing 

agriculture practices 

that strengthen 

ecosystem services 

in the fi rst place. 

https://attra.ncat.org/product/planning-for-profit-in-sustainable-farming/
https://attra.ncat.org/product/planning-for-profit-in-sustainable-farming
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Payments for Ecosystem 
Services
Paying farmers for improving ecosystem services 
is not really a new idea. Th e U.S. Department of 
Agriculture Natural Resources Conservation Ser-
vice (USDA NRCS) and its former incarnation, 
the USDA Soil Conservation Service, have been 
providing farmers with technical and economic 
assistance to implement natural-resource conser-
vation practices since the time of the Dust Bowl. 
But, as discussed above, in the second half of the 
20th century, the idea of private-sector businesses 
paying farmers for maintaining or improving
ecosystem services started to become more 
accepted among economists and policy makers 
as the “loss of ecosystem services became evident 
as natural capital (e.g., soil, water, and air qual-
ity) was depleted” (Costanaza et al., 2017). Since 
1997, researchers and policymakers have ascribed 
free-market principles to ecosystem services 
by providing monetary reimbursement for 
individuals and groups that provide and enhance 
ecosystem services.

Policymakers, researchers, businesses, and farm-
ers have moved toward this free-market approach 
to protecting or restoring ecosystem services for 
various reasons. Prior educational and technical 
approaches to halt ecosystem service losses have 
had limited impact on farmer decision making. 
Because point-source pollution, by defi nition, 
comes out of a pipe or smokestack, it is relatively 
easy to monitor, and thus regulate, these indus-
trial, energy-production, and waste-treatment 
facilities by measuring amounts of contaminants 
released per unit of time. Th ese entities can then 
pass on their pollution-reduction costs to the con-
sumer. Farmers and ranchers were exempted from 
regulatory fi nes until the passage of regulations on 
concentrated animal feeding operations (CAFOs). 
Th is historical exemption is due to the diffi  culty 
associated with monitoring pollution from farms 
and the recognition that all society relies on farm 
products for survival. 

Providing farmers and ranchers with economic 
incentives to implement ecosystem-service-
enhancing practices recognizes the positive 
impacts of market-based approaches on farmer 
and rancher decision making while also recog-
nizing the need for other sectors of society to 
demonstrate their support for protecting the 
environment. Incentives are viewed as a more 
acceptable method for infl uencing farmer decision

making than fi nes. When farmers participate in 
incentive-based programs, they can voluntarily 
supply and improve ecosystem services on their 
property and be compensated through several 
options, including tax write-off s, easements, 
grants, direct payments, or ecosystem service mar-
ket credits (Kemkes et al., 2010). Th e umbrella 
term to describe these incentive-based programs 
for improving ecosystem services is Payments for 
Ecosystem Services. Th ese incentive-based pro-
grams also acknowledge that farmers and ranchers 
may need economic assistance to both initiate and 
continue to implement conservation agricultural 
practices, because most sell their products on a 
contract basis that does not allow them to pass 
on increased costs to the consumer.

Most programs that provide payments for agricul-
tural ecosystem services off er compensation for 
one or more of the following accomplishments: 

i) carbon sequestration in biomass or soils; 

ii) provision of habitat for endangered species; 

iii) protection of landscapes; or 

iv)  various hydrological functions related to the 
quality, quantity, or timing of freshwater fl ows 
from upstream areas to downstream users 
(Kemkes et al., 2010). 

Farmers may also participate by reducing green-
house gases, including methane and nitrous 

Source: “Charting New Waters: State of Watershed Payments 2012,” Bennett 

et al., 2013
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payments for ecosystem services, which often 
include technical assistance, help farmers over-
come the cost of implementing conservation and 
sustainable agriculture practices. 

NRCS Programs
NRCS provides farmers and ranchers with tech-
nical assistance and cost-share economic assis-
tance to implement a broad range of conservation 
practices, often referred to as best management 

practices or BMPs, through several programs 
including the Environmental Quality Incentives 
Program (EQIP) and the Conservation Steward-
ship Program (CSP). Th e federal government 
provides farmers with this assistance in recog-
nition that most agricultural conservation prac-
tices provide more benefi ts to society in terms 
of clean water and clean air than these practices 
provide to farmers in terms of enhanced yields, 
at least in the short term.

EQIP provides farmers and ranchers with fi nancial
resources and one-on-one technical assistance 
to plan and implement conservation practices. 
Popular practices implemented under EQIP 
include cover cropping, no-till planting, pre-
scribed grazing, and water-conserving irrigation 
systems.   Farmers wishing to enroll in EQIP 
need to contact their local NRCS offi  ce (www.
nrcs.usda.gov/wps/portal/nrcs/sitenav/co/states/). 
Although EQIP funding is available, access-
ing funds can be competitive and not all proj-
ects receive funding. An NRCS conservationist, 
using computer maps and farm visits, will identify 
the farmer’s interests and the potential resource 
concerns on the farm. Based on this informa-
tion, NRCS conservationists work with farmers 
to identify conservation improvement options 
to install and then calculate cost-share payments 
to be provided through EQIP for practice imple-
mentation. For more information about federal 
opportunities for fi nancial support for your 
sustainable operation, read the ATTRA publica-
tion Federal Conservation Resources for Sustainable 

Farming and Ranching. 

Th e CSP is “the largest conservation program 
in the United States, with more than 70 mil-
lion acres of productive agricultural and forest 
land enrolled” (USDA NRCS, no date). Th is pro-
gram provides modest payments to farmers who 
implement sustainable woodland management, 
prairie restoration techniques, sustainable crop 
management and livestock methods, or wildlife 

oxide, through manure management or water-
management practices, particularly in rice fi elds 
(Niles et al., 2019; Proville et al., 2018).

Free-market economic tools, such as ecosystem 
services markets, incentivize farmers and ranchers 
to implement practices that protect and conserve 
environmental resources. Th ese approaches are 
more politically acceptable for private sector enti-
ties than levying fi nes against perceived pollution 
from their farms. Programs off ering payment for 
ecosystem services often involve verifi cation, coor-
dination, and fi nancing systems that minimize 
the benefi ts farmers obtain from these programs. 
Payments are an effi  cient mechanism for provid-
ing ecosystem services when these transaction and 
implementation costs are low and benefi ts can be 
captured by the group providing the money for 
the payments (Kemkes et al., 2010).

Th ere are several free-market economic tools that 
are used to structure programs and deliver pay-
ments to farmers, ranchers, and others providing 
ecosystem services. Th ese are the most common:

• Direct Payments
• Tax Incentives
• Certifi cation Programs 
• Cap and Trade Markets
• Voluntary Markets

Direct Public and 
Private Payments for 
Ecosystem Services
Direct payments for ecosystem services have been 
defi ned as voluntary transactions where an ecosys-
tem service is being bought by one or more buyers 
from one or more sellers. In direct-payment pro-
grams, buyers of ecosystem services can be private 
or public, including government entities, non-
profi t organizations, or private businesses. “Sell-
ers,” including farmers and ranchers, must be able 
to prove or have verifi ed that they provide specifi c 
environmental benefi ts. Because changes in soil 
health and water quality are diffi  cult and often 
expensive to monitor or verify, buyers pay farmers 
and ranchers for implementing designated con-
servation practices, rather than basing payments 
on assessments of water quality or soil health. For 
example, a Soil and Water Conservation District 
pays a farmer to plant trees in a riparian zone 
instead of paying a farmer based on water-qual-
ity improvements in the adjacent stream. Direct 

https://www.nrcs.usda.gov/wps/portal/nrcs/sitenav/co/states
https://www.nrcs.usda.gov/wps/portal/nrcs/sitenav/co/states
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pollution. To pay for implementation of these 
BMPs, the New York City Department of Envi-
ronmental Protection provides the farmers with 
technical and fi nancial assistance. In the Catskill/
Delaware watershed, 100% of the cost to cre-
ate and implement the plan is covered, while in 
the Croton watershed, farmers usually contrib-
ute half of the cost to create and implement the 
farm plans. In some cases, the NRCS covers some 
of these costs as part of the EQIP program. As 
of 2019, 90% of the farms on these watersheds 
are participating in the program, with approxi-
mately 400 Whole Farm Plans and more than 
5,000 BMPs implemented on commercial large 
and small farms (Cornell Cooperative Extension, 
2018). In addition to these direct payments, the 
Watershed Agricultural Council has bought for-
est and farmland easements on more than 25,000 
acres to conserve and monitor working lands for 
the future. 

How will Direct Payments for 
Ecosystem Services Benefi t 
Farmers?
Right now, direct public and private payments for 
ecosystem services won’t drastically, directly, or 
instantly aff ect a farmer’s income. Th ese programs 
are paying farmers to add conservation improve-
ment practices to their farms, and farmers will 
likely spend all the direct payment they receive 
on this eff ort. In some cases, such as the NYC 
Watershed Agricultural Council program, 100% 
of the costs of developing and implementing con-
servation practices can be covered. In many cases, 

habitat practices that can provide important ben-
efi ts to society. Th ese practices can also improve 
cattle gains per acre, increase crop yields, decrease 
inputs, and create better resilience to weather 
extremes (USDA NRCS, no date). 

Th ere are both benefi ts and limitations of NRCS 
programs. EQIP and CSP help producers imple-
ment conservation practices on working agri-
cultural lands that also benefi t society and the 
broader ecosystem. However, funds from these 
federal programs are insuffi  cient to assist all farm-
ers and ranchers looking to implement such prac-
tices. In addition, NRCS assistance is provided 
on a short-term contractual basis. As such, this 
assistance is designed to help farmers and ranch-
ers install or initiate use of conservation practices 
but does not provide assistance with the ongoing 
maintenance of these practices. 

New York City Watershed 
Agricultural Program
New York City obtains 90% of its drinking water 
from reservoirs in the Catskill/Delaware water-
shed, located more than 100 miles from the city. 
Th e remainder of the water comes from the Croton 
watershed, located just north of the metropoli-
tan area. Together, these watersheds cover 2,000 
square miles (Cornell Cooperative Extension, 
2018). In 1992, the New York City Department 
of Environmental Protection, the department 
that manages the city’s water supply, developed 
a partnership with the farming community in 
the Catskill/Delaware and Croton watersheds. 
Th e program’s aim is to minimize agricultural 
runoff  pollutants including sediment, nutrients, 
and pathogens. Reducing these pollutants will help 
the city avoid installing expensive water treatment 
facilities for New York City’s drinking water. Run-
off  pollutants are reduced by farmers working with 
the Watershed Agricultural Program, facilitated 
by the nonprofi t Watershed Agricultural Council,
through creation and implementation of vol-
untary pollution reduction plans called Whole 
Farm Plans. “Each Whole Farm Plan is developed 
by an interdisciplinary team of professionals—
including the farmer—based on a comprehensive 
environmental review of the farm’s current and 
potential pollution problems” (NYC Environ-
mental Protection, no date).

Th e plans recommend NRCS-developed BMPs 
specifi c to each farm’s environment and opera-
tion that address current and future sources of 

Photo: Noble Research Institute, Creative Commons License
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a government agency or nonprofi t organization, 
such as Land Trust Alliance or Th e Nature Con-
servancy, holds the easement rights and enforces 
the restriction on land use. Many easements are 
targeted to protect water quality, biodiversity, and 
wildlife migration routes. An example of a con-
servation easement would be one that protects a 
riparian area by banning development or agricul-
ture production in the riparian zone. Th e owner 
of the land could potentially use this conservation 
easement as a way to receive a federal tax deduc-
tion for a charitable donation. “Th e amount of 
the donation is the diff erence between the land’s 
value with the easement and its value without the 
easement” (Land Trust Alliance, 2014). However, 
having a conservation easement on your prop-
erty doesn’t necessarily guarantee property tax 
savings or any other tax incentives. For this, the 
land donation would have to meet several other 
federal tax code requirements. 

Certifi cation Programs
A common category of payments for ecosystem 
services is certifi cation programs. Th ese certifi -
cations signify that the producer is adhering to 
management practices that are benefi cial to envi-
ronmental and ecosystem-service health. Th e pro-
ducer will typically have to go through an audit 
determined by the certifying group to be able to 
market their products with a certifi cation label. 
In many cases, these audits cost money. Producers 
in turn can sell certifi ed products for a premium 
in reward for caring for ecosystem services and 

farmers will only receive a cost-share in which 
the payment provider splits the cost. Although 
instant and direct profi t from these direct-pay-
ment programs cannot be expected, farmers 
can receive other economic benefi ts. For exam-
ple, they can receive economic gains in the long 
term from having a farm or ranch that uses less 
resources, generally has higher yield (and thus 
a better higher net income), and is made more 
resilient due to the strengthened ecosystem func-
tions. Direct-payment programs can help achieve 
conservation goals that fortify and increase yields 
while requiring a farmer to pay signifi cantly less 
than they otherwise would. Th is can help farm-
ers overcome barriers that would typically limit 
them from adopting conservation practices and 
create a healthier farm and community through 
the ecosystem services provided by these changes. 

Tax Incentives
Another form of indirect government payment to 
farmers for protecting ecosystem services is tax 
incentives. “In exchange for committing resources 
to stewarding ecosystem services, individuals 
receive tax breaks from the government” (Eco-
system Marketplace, no date). A common form of 
tax incentives for producers is conservation ease-
ments. “An easement is either voluntarily donated 
or sold by the landowner and constitutes a legally 
binding agreement that limits certain types of 
uses or prevents development from taking place 
on the land…while it remains in private hands” 
(Th e Nature Conservancy, no date). Typically, 

The National Audubon Society’s 

Conservation Ranching Program is 

a market-based program that off ers 

incentives for good grassland-manage-

ment practices through a certifi cation

label on beef products. The label 

identifi es that the product is “Audubon 

Certifi ed” and that the cattle were grazed 

on bird-friendly land. Good grassland-

management practices increase the 

biodiversity of rangelands and contribute 

to the health of the rangeland ecological

system. By creating biodiverse range-

lands through regenerative practices, 

ranchers can also create new, diverse 

market opportunities that include hunt-

ing, birding, and eco-tourism.

Source: The National Audubon Society
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source pollution, or pollution that comes from 
several sources over a larger area, such as ero-
sion, runoff , or movement through ground water 
(Water Education Foundation, 2019). 

In these programs, “buyers” buy pollution “cred-
its” or payments for the right to pollute above a 
threshold that is usually set by regulations, but 
may be voluntarily determined by the indus-
try. Buyers may be companies that produce 
point-source pollution or governmental agencies 
and non-governmental programs interested in 
improving environmental conditions. Payments 
that “sellers” obtain from these markets typically 
depend on the amount of environmental bene-
fi ts provided and the value of the environmental 
benefi ts, minus the cost of the verifi cation and 
coordination processes. 

Various ecosystem service market programs have 
been developed. Th e three main types of ecosys-
tem service markets that are currently operating 
are carbon trading programs, water-quality trad-
ing programs, and a comprehensive ecosystem 
service market program. Th ese markets include 
a diversity of buyers. Each of these markets has 
a diff erent implementation structure and aff ects 
farmers diff erently in terms of program involve-
ment and payment methods.

Carbon Trading Programs
Policy makers and businesses are developing new 
methods for reducing greenhouse gas (GHG) 
emissions, from a national carbon tax to sustain-
able-product recognition for companies involved 
in GHG reductions and carbon markets. In 2017, 
more than 1,300 companies – including more 
than 100 Fortune Global 500 companies with 
a collective annual revenue of $7 trillion – were 
using internal carbon pricing to inform their 
decision making (World Bank, 2017). Compa-
nies not only use internal carbon pricing to man-
age “potential climate-related risks” but also to 
improve cohesion between fi nance and sustain-
ability departments.

Carbon markets provide incentives to farmers for 
mitigating global climate change by either seques-
tering carbon or reducing the amount of carbon 
dioxide, methane, or nitrous oxide produced 
in agricultural or business operations. Compa-
nies that are point-sources for greenhouse gases, 
such as coal or oil-fi red power plants, factories, 
or transportation businesses, are encouraged to 
implement practices to reduce their use of fossil

as a way to off set certifi cation costs. Consumers 
who choose to buy certifi ed products are paying 
for the protection of ecosystem services and the 
environment. 

Th ere are several certifi cation programs avail-
able, for coff ee, timber, paper, and food. One 
of the well-known certifi cation programs that 
improves ecosystem services compared to conven-
tional methods is the National Organic Program’s 
USDA Organic certifi cation. Th is program allows 
producers to use the USDA Organic label on their 
products when they grow food in a manner that 
meets the USDA’s organic standards. Many of 
these standards concern the elimination of syn-
thetic pesticides, herbicides, and other chemicals 
that are deemed to be harmful to the environ-
ment and related ecosystem services. Th e USDA 
Organic label allows producers of meat, cheese, 
produce, and value-added products to sell their 
goods to consumers for a premium. 

Ecosystem Service Markets
Ecosystem service markets (ESMs) exhibit a vari-
ety of implementation and payment structures. 
Currently, however, these ecosystem service mar-
ket programs have the following characteristics 
in common (Proville et al., 2018; Perez, 2017):

• Operated by a coordinating organization, 
either governmental or private sector

• Defi ne detrimental environmental impacts
• Defi ne benefi cial environmental impacts
• Have developed criteria for assessing or veri-

fying the amount of detrimental or benefi -
cial impacts

• Are responsible for verifi cation by conduct-
ing measurements and documenting the 
detrimental or benefi cial impacts

• Have developed a process for determining 
the value of various detrimental or benefi -
cial impacts.

Being market-based, ecosystem service programs 
require at least one buyer and one supplier or 
seller, and only work on the condition that the 
seller provides a verifi able improvement of the 
ecosystem services (Wunder, 2005). “Buyers” are 
usually producers of point-source pollution, or 
pollution that comes from a single, direct source, 
like out of a pipe from a water-quality treatment 
plant, a power plant, or a factory. “Sellers,” includ-
ing farmers and ranchers, provide environmen-
tally benefi cial impacts by reducing non-point 
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compared to the relatively large amount of GHG 
emissions produced by each energy or transpor-
tation company, credits from several farms need 
to be aggregated prior to being exchanged on 
the market. Th e cost of aggregation provides 
another layer of “middlemen,” further decreas-
ing the ecosystem service payments available to 
agricultural producers. Finally, for buyers to be 
willing to purchase carbon credits from farmers, 
both groups must be able to verify or prove that 
they made measurable changes in the amount 
of carbon or other GHGs they sequestered or 
prevented from being emitted. Because carbon-
sequestration assessment methods can be time-
consuming or require expensive equipment, this 
process can be cost-prohibitive for small and 
even medium-sized farmers. 

Cap and Trade

Cap and trade is the term for regulated programs 
in which the government caps the amount of 
GHG that companies are permitted to produce 
each year. If businesses exceed this amount, they 
must purchase carbon credits for each additional 
ton of GHG they emit. Farmers and others who 
reduce the production of GHG are paid for these 
credits. Th ere are two cap-and-trade programs 
in the United States. Th e Regional Greenhouse 
Gas Initiative encompasses 10 northeastern and 
mid-Atlantic states and only works with electricity 
generators. Th e Western Climate Initiative includes 
seven western states and four Canadian provinces. 
Of these, California has the most developed 
program and the only program that provides
carbon credits to farmers through a carbon-off -
set market (Environmental Defense Fund, 2012). 
Companies purchase carbon credits from farmers 
to off set any amount of carbon emissions com-
panies produce over the cap limit. Due to the 

fuels and emissions of GHG. Th ese “buyers” 
are charged a fee or credit for every megaton of 
carbon dioxide or other greenhouse gases, such 
as nitrous oxide and methane, produced over a 
specifi ed baseline. Participation in carbon-trading 
programs by industrial businesses can be volun-
tary or required, depending on local laws and 
regulations.

Farmers and businesses are awarded credits for 
each megaton of carbon dioxide or other green-
house gas that they sequester into the soil or pre-
vent from being released into the atmosphere. 
Farmers and ranchers can obtain credits for 
sequestering carbon dioxide in soil organic mat-
ter, reducing methane emissions from ruminat-
ing cows, and mitigating nitrous oxide emissions 
from fertilized, fl ooded soil. Farmers and ranchers 
sell credits, representing the megatons of carbon 
they sequester or prevent from being emitted, to 
buyers who are industrial polluters. Th e cost of 
each credit represents the current “societal value” 
for each ton of GHG, which fl uctuates according 
to supply and demand for these credits.

Unfortunately, the economic value, or price paid, 
for greenhouse gases has historically been low 
(Gold Standard, 2019), resulting in carbon-credit 
programs having limited funds to pay farmers 
and ranchers for their practices after discount-
ing for costs of practice verifi cation and program 
management. Th e Chicago Climate Exchange 
founded the fi rst voluntary GHG trading pro-
gram in the United States in 2003. Th is exchange 
was discontinued in 2010 due to the low price 
being paid for each ton of carbon. Th e interna-
tional price for carbon credits in 2018 was $12 
per ton. Various economists have calculated that 
a value of at least $50 per ton is necessary to 
infl uence decision making by both carbon-credit 
buyers and sellers.

Currently, the largest seller or off -setter of carbon 
credits is forestry – either through protecting 
existing forests from deforestation or through 
reforestation projects (California Carbon Dash-
board, 2019). Due to the relatively small amount 
of GHG reductions produced by each farm 

The nonprofi t organization National Resources 

Defense Council (NRDC) determined the 

following practices were eff ective in reducing 

GHG production: 

• Regulating irrigation practices in rice 

production reduces methane emissions

• Applying the correct amount of nitrogen 

fertilizer at the right time reduces nitrous 

oxide emissions

• Returning compost to grasslands 

enhances soil carbon sequestration

For more information about cap-and-trade 

programs, read the ATTRA publication 

Agriculture, Climate Change, and Carbon 
Sequestration.

https://attra.ncat.org/product/agriculture-climate-change-and-carbon-sequestration/
https://attra.ncat.org/product/agriculture-climate-change-and-carbon-sequestration/
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goal is to sequester one trillion metric tons of 
carbon dioxide through the new carbon market 
called “Indigo Carbon.” Indigo Carbon diff ers 
from other carbon markets because Indigo Ag is 
setting a fi xed price range of $15 to $20 per ton 
of CO2 sequestered. Indigo Carbon provisionally 
estimates that implementation of “regenerative” 
agricultural practices will result in an increase in 
soil carbon sequestration of two to three tons of 
carbon per acre per year for participants, equat-
ing to $30 to $60 per acre. In addition to this 
new carbon market, Indigo Ag is spearheading a 
decade-long research program in partnership with 
the Soil Health Institute and the Rodale Institute, 
called the Terraton Experiment. For more infor-
mation about the Terraton Initiative, visit www.
indigoag.com/the-terraton-initiative.

Water-Quality Trading Programs
Water-quality trading programs (WQT) typically 
involve wastewater treatment plants, energy com-
panies that use hydropower, or various industries 
that release treated water into a lake, river, or 
reservoir from point-sources. Th ese entities seek 
to reduce pollution through management prac-
tices or new technologies that reduce the amount 
of water pollution they produce. As they work 
towards these reductions, they pay fees or credits 
for the level of pollution they produce over a des-
ignated level. Farmers, ranchers, and other land 
managers can obtain credit payments for reducing
water-quality impacts by implementing land use 

need for verifi cation criteria, these off set-market 
programs currently are only available for rice 
farming, agroforestry, sustainable grassland man-
agement, and methane capture and destruction 
at dairy facilities.

Arkansas Rice Project

An innovative multi-agency program in Arkan-
sas provides rice farmers with “carbon credit” 
payments for irrigation-management practices. 
Rice farming involves fl ooding fi elds, and the 
release of methane and nitrous oxide from fl ooded 
fi elds can be signifi cant. Using irrigation prac-
tices that maintain low, but constant, levels of 
water in the fi elds decreases GHG emissions. Th e 
amount of downstream nutrient and sediment 
pollution is also reduced due to limited overfl ow 
of fl ood water into downstream fi elds or irriga-
tion waterways. Due to the low economic value 
for the credits, and commissions charged by the 
program verifi ers, the payments received by par-
ticipating farmers were “about enough to buy a 
cup of coff ee.” However, numerous farmers were 
willing to adopt these practices anyway because 
their reduced irrigation expenses and the addi-
tional technical assistance they obtained were suf-
fi cient compensation.

Indigo Ag Terraton Initiative

New as of 2019, the Terraton Initiative is a carbon 
market and research project created by agriculture 
technology company Indigo Ag. Th e initiative’s 

Valuing carbon credit payments can be 

estimated with the following formula:

(Number of credits x Value of credits) – 

(Verifi cation & Coordination Costs) = Payment 

Amount

Currently, the greatest barriers to the suc-

cess of ecosystem service market programs 

are these:

• the price paid for environmental credits

• cost-eff ective, but accurate, verifi cation 

methods and programs

The COMET Planner (http://comet-planner.

com/) and the DNDC model (www.dndc.

sr.unh.edu/model/GuideDNDC95.pdf ) allow 

farmers and ranchers the ability to calculate 

their current and potential future levels of 

carbon sequestration and GHG emission 

reductions from farming practices. 

Photo: NCAT

http://comet-planner.com/
http://comet-planner.com/
http://www.dndc.sr.unh.edu/model/GuideDNDC95.pdf
http://www.dndc.sr.unh.edu/model/GuideDNDC95.pdf
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water programs focus on one pollutant type, while 
others cover multiple pollutants. 

In Washington State and Oregon, regulating the 
temperature of water being released from water 
treatment and energy-production plants is criti-
cal because salmon—and other aquatic life—
are sensitive to high temperatures. In areas with 
high concentrations of crop or animal-production 
operations, phosphorus and nitrogen from fertil-
izers and manure can cause water eutrophication, 
or the excessive growth of algae in water. When 
these algae die, their decomposition by hetero-
trophic microorganisms reduces the availability 
of oxygen to fi sh and other aquatic organisms, 
resulting in reduced fi sh numbers and reduced 
diversity of fi sh species. Th e downstream move-
ment of nutrient-rich stream and river water 
results in the formation of similar “dead zones” 
in the ocean, where lack of oxygen eliminates the 
growth of most aquatic species. In areas where 
surface water is used as the source of drinking 
water for cities or municipalities, treatment costs 
for removing sediments, nutrients, and pathogens 
from the water can be substantial. In addition, 
this pollution causes health risks to people using 
these lakes and reservoirs for contact recreation.

In most WQT programs, sellers operate within 
a regulatory structure, needing to either meet 
TMDLs or pay for TMDL overages. Th us, 
water-quality trading programs can act as a quasi-
cap-and-trade program because, in many cases, 
polluters aren’t voluntarily participating. Farmers 
and ranchers are primarily voluntary participants 
unless subject to concentrated animal feeding 
operation (CAFO) or other state or local regulations.
In many cases, payments and technical assistance 
are provided through county Soil and Water Con-
servation Districts or nonprofi t organizations. 

Currently, only a limited number of water-quality 
trading programs involve the agricultural sector. 
Th e lack of inclusion of the agricultural sector 
results from the perceived diffi  culty of verifying 
water-quality impacts of agricultural conserva-
tion programs and choices made by point-source 
polluters to make improvements in their practices 
rather than pay for pollution credits. Two success-
ful water-quality trading programs that provide 
fi nancial benefi ts to farmers are the Great Miami 
Watershed Water Quality Credit Trading Pro-
gram (GMWWQCTP) and the multistate eff ort 
to use water quality trading to improve the health 
of the Chesapeake Bay. 

practices that reduce non-point-source water 
pollution due to runoff , erosion, or movement of 
contaminants to streams.

As of 2015, at least 15 states had enacted legis-
lative authority to establish water-quality trad-
ing programs. Within these states, several suc-
cessful watershed-based WQT programs have 
been implemented. Some of these programs are 
local and focused on a specifi c industry, such 
as the Southern Minnesota Beet Sugar Coop-
erative permit. Other programs are multistate 
and multi-agency, such as the Ohio River Basin 
Water Quality Trading Project. Th ese programs 
collaborate and share information through the 
National Network on Water Quality Trading, 
a partnership of public agencies, private-sector 
businesses, and nonprofi t organizations (http://
willamettepartnership.org/water-quality-trading/
national-network).

Although regulatory structures for WQT pro-
grams vary from state to state, most programs 
are implemented as environmental cap-and-trade 
markets that put a water pollution cap on vari-
ous forms of pollutants: primarily temperature, 
phosphorus, and nitrogen. Pollution caps are 
typically calculated on a particle measurement 
standard known as the “total maximum daily 
load” (TMDL), or the chemical content of the 
water measured in a lake, stream, or river. Some 

Source: Willamette Partnership

https://willamettepartnership.org/water-quality-trading/national-network
https://willamettepartnership.org/water-quality-trading/national-network
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Corporations and government bodies in the Ches-
apeake Bay region also support the adoption of 
farm and best management practices by sup-
porting the Chesapeake Bay Foundation. Th ese 
groups include Th e Hershey Company, Lockheed 
Martin, Northrop Grumman, and the Port of 
Virginia, and they support the Chesapeake Bay 
water quality trading eff orts through Chesapeake 
Bay Foundation’s advocacy, outreach, educa-
tion, and technical assistance. Th e Chesapeake 
Bay Foundation provides support to farmers and 
ranchers looking to adopt conservation practices 
and enroll in their state’s water quality trading. 
Two such programs are the Mountains-to-Bay 
Grazing Alliance and the Headwaters Agricul-
tural Stewardship Project. 

Th e Mountains-to-Bay Grazing Alliance “brings 
together private and public partners to promote the 
implementation of rotational grazing and related 
conservation practices and to increase the num-
ber of pasture-based livestock operations in the 
Bay watershed portions of Virginia, Maryland, 
and Pennsylvania. Th e program connects current 
and new grazing farmers, providing outreach and 
technical assistance in the form of farmer-to-farmer 
mentoring, on-farm demonstrations…and other 
peer to peer experiences” (Chesapeake Bay Founda-
tion, no date). Th e Headwaters Agricultural Stew-
ardship Project works with farmers and ranchers in 
Virginia’s Shenandoah Valley to install conserva-
tion measures and best management practices that 
improve water quality, including fencing cattle out 
of streams, planting native riparian buff ers, and 
adopting rotational grazing.

Great Miami River Watershed Water 
Quality Credit Trading Program 

Th e GMRWWQCTP, developed in 2005, serves 
the Great Miami Watershed in southwestern 
Ohio. Th is program involves both point-source 
wastewater treatment facilities and non-point-
source farms and ranches as potential sources of 
water pollution. Agricultural operations install-
ing conservation practices to reduce water pol-
lution obtain funding through local Soil and 

Chesapeake Bay Regional Water 
Quality Trading 

Th e Chesapeake Bay, a major tourist and shell-
fi shing location, has a large watershed that covers 
64,000 square miles in parts of Maryland, Vir-
ginia, Pennsylvania, Delaware, New York, West 
Virginia, and the District of Columbia. “When 
the six states and the District asked EPA to estab-
lish a multi-state Total Maximum Daily Load 
under the Clean Water Act in 2010 and assign 
each state its fair share, they took on the job of 
reducing discharges of nitrogen from all sources 
by 25%, phosphorus by 24%, and sediment by 
10%” (Hall, 2018). Each state was allocated dif-
ferent TMDLs. Th e states with the largest share 
of Chesapeake Bay pollution and the greatest need 
to meet TMDL reductions, Maryland, Pennsyl-
vania, and Virginia, implemented water-quality 
trading programs. Each state is in charge of the 
creation and regulation of its own public water- 
quality trading market. Also, each state’s water-
quality trading program is semi-regulatory in 
its interaction with farmers because it requires 
regulated facilities, including farms, wastewater 
treatment facilities, and city stormwater runoff , 
in the watershed to reduce pollutants a certain 
amount so that each state can meet its TMDL 
requirement. Farmers and ranchers have the abil-
ity in some cases to reduce pollution more than is 
legally required through conservation practices. 
Any reductions met through the implementation 
of management practices that exceed farmers’ and 
ranchers’ TMDL baseline requirement are sold 
as credits to other businesses, facilities, and local 
municipalities, so that overall reduction require-
ments are met (Chesapeake Bay Foundation, 
2019). “Trading allows regulated polluters to meet 
their legal requirements and defray the costs of 
compliance—through purchased credits—while 
still reducing the amount of pollution entering the 
watershed overall” (Chesapeake Bay Foundation 
2019). For many regulated polluters, it is cheaper 
to buy these credits from farmers and ranchers to 
meet their TMDL than to pay outright for tech-
nology and upgrades to meet TMDLs.

Sustainable agriculture practices protect water 

quality by controlling soil erosion, reducing or 

eliminating pesticide use, applying fertilizers 

and manure in the correct amount and at the 

right time, and protecting riparian buff ers.

Farmer success stories from the Chesapeake 

Bay can be found at

www.cbf.org/blogs/save-the-bay/farmer-

success-stories.html

https://www.cbf.org/blogs/save-the-bay/farmer-success-stories.html


Page 14 Payments for Ecosystem Services

collaborators sought to overcome critical barriers 
to implementation associated with prior carbon-
trading or water-quality-marketing programs. 
Specifi cally, they sought to develop a program 
that was not associated with either state or federal 
governments, and thus was non-regulatory, not 
impacted by changes in political priorities over 
time, and had the potential to be implemented 
throughout the United States and even beyond. 
Th ey also wanted to reduce costs associated with 
verifying environmental benefi ts provided by par-
ticipating farmers and ranchers. Th is will reduce 
“middleman” costs and increase the amount of 
the environmental payments received by farmers. 
Also, program coordinators are examining meth-
ods for making this program more accessible to 
small-scale farmers. In many current ecosystem 
service trading programs, small-scale farmers have 
limited ability to participate because the assessed 
value of their impacts is small.

Are Ecosystem Service 
Markets Right for You?
Currently, ecosystem service market programs 
may not be available in your area. However, 
changes in local, state, or federal policies or envi-
ronmental stewardship interests of private com-
panies may result in the creation or expansion of 
these programs in the future. Before enrolling in 
ecosystem service market programs, farmers and 
ranchers should consider the following:

• Stability of the program and the prices paid 
for incentives: How long has the program 
been in eff ect? How often does the price 
fl uctuate? Is the price for each carbon or 
water credit going to pay some bills or buy 
me a cup of coff ee?

• Clarity of required practices and verifi -
cation processes: Does the market have 
a list of best management practices and a 
clear, written process for verifying if you 
are actually sequestering carbon or contrib-
uting to improved water quality?  Without 
this information, the contractual relation-
ship between the farmer or rancher and the 
coordinating organization is unclear.

• Transparency of all costs for participation: 
Most ecosystem service markets involve var-
ious fees for impact verifi cation, aggrega-
tion of sellers, and program coordination. 
Th ere should be a set, itemized list and cost 
for each step of the implementation process.

Water Conservation Districts. District personnel 
then work with farmers to implement conserva-
tion practices on farms. Th e American Farmland 
Trust, a national nonprofi t organization, helps to 
coordinate farmer involvement in this project and 
facilitate farmer ability to implement appropriate 
conservation practices (AFT, 2019). In its 2019 
annual report, the Miami Conservation District 
described the cost-eff ectiveness of this program by 
estimating that, on average, point-sources would 
pay $23.37 per pound to reduce phosphorus with 
biological nutrient removal, compared to $1.08 
per pound for agriculture with conservation prac-
tices. For nitrogen, point-source unit costs were 
$4.72 per pound, compared to $0.45 per pound 
for agriculture.

Comprehensive Ecosystem 
Service Trading Markets
Comprehensive ecosystem services markets dif-
fer from carbon and water-quality trading pro-
grams by covering more than a single ecosystem 
service. Th e Ecosystem Services Market Con-
sortium (ESMC) is an innovative, private-sector 
program that was offi  cially launched in Febru-
ary 2019. Working in conjunction with the Soil 
Health Institute, this consortium is focused pri-
marily on cooperating with farmers and ranch-
ers as they implement conservation practices on 
their land. Although the program was initially 
supported by the Noble Research Institute LLC, 
11 private-sector companies and nonprofi t orga-
nizations are now members of ESMC’s Found-
ing Circle. Th ese entities include ADM, Cargill, 
General Mills, Mars, McDonald’s USA, and the 
Nature Conservancy, among others. Initially, the 
ESMC will primarily promote conservation-man-
agement practices to improve soil health, reduce 
GHG emissions, improve related water quality, 
and reduce water use. In the future, it plans to 
also promote practices that enhance biodiversity 
and pollinator habitat. In 2019, program activities 
were pilot tested on 50,000 acres of rangeland and 
farmland in Texas and Oklahoma. By 2022, the 
program intends to encompass all major agricul-
tural production systems and geographies in the 
United States (Knight and Reed, 2019).

Th e implementation structure used by this 
consortium evolved through a series of discus-
sions among farmers, academics, government and 
non-government agency personnel, and business 
managers. Th roughout the development process, 
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ecosystem service markets are not currently 
profi table for small farms because their 
impact on the environment is viewed as 
being small. 

• Bundling and stacking payments: A pos-
sible way to increase the likelihood that pay-
ments for ecosystem service programs work 
for you as a farmer is to enroll in multiple 
programs at once, if the programs allow for 
it. Bundling multiple programs together can 
take the risk out of some more-volatile pro-
grams or programs that can take a while to 
pay the producer back. Bundling programs 
together also has the possibility of increasing 
return on a farmer’s eff orts for implement-
ing conservation practices. If you are adopt-
ing and practicing conservation agriculture, 
why not try to get paid as much as possible 
from as many sources as possible? Some eco-
system services markets allow you to “stack 
credits” by receiving credits for each of the 
multiple ecosystem services that conserva-
tion agriculture practices can produce.

For many ecosystem service program payments—
outside the NRCS programs—payments are 
primarily available at a regional level. As indi-
cated, most of these ecosystem service mar-
kets are coordinated by Soil and Water Con-
servation Districts and Watershed Authorities. 
If you are a farmer and are interested in these 
regional ecosystem service markets, contact 
your regional Soil and Water Conservation Dis-
trict or Watershed Authority to see if a payment 
program is available in your area or encourage 
them to start one. To fi nd your nearest Soil and 
Water Conservation District, visit the National 
Association of Conservation Districts conser-
vation district directory at www.nacdnet.org/
general-resources/conservation-district-directory.

As with any contract, be wary of fi ne print, 
surcharges, or other hidden fees. 

• Payment for practice implementation or 
for environmental impact: Although each 
of these programs has its benefi ts and down-
sides, the most important aspect, from the 
perspective of the farmer or rancher, is when 
payments are made. In general, payment for 
practice implementation occurs at the time 
it happens, in contrast with payments for 
environmental impacts, which are made 
based on environmental improvements 
over time. Th e main benefi t of payment for 
environmental impacts is that farmers who 
have implemented agricultural environmen-
tal practices on their own can be paid for 
their prior work.

• Return on investment: Th ese markets must 
be worth your time and money. It may be 
worth it if you have been wanting to adopt 
some sustainable agriculture practices but 
have not been able to obtain assistance from 
NRCS for a specifi c type of practice, or for 
expanding your involvement beyond what 
is covered by NRCS. Unfortunately, many 

A Scenario that Demonstrates 
Bundled Payments for 
Ecosystem Services 

You are a farmer with property adjacent 

to a river, are USDA Organic certifi ed, and 

are interested in enrolling in USDA NRCS 

EQIP or CSP programs. Working with all of 

these programs, you could create a riparian 

buff er and place it into an easement while 

implementing other agricultural conser-

vation practices on your other land. From 

these integrated actions, you could receive 

a tax incentive for your easement land, a 

higher price for your USDA Organic certi-

fi ed produce or livestock, and cost-share 

funding and technical assistance from the 

NRCS to implement conservation prac-

tices. Finally, an ecosystem services market 

program could provide you with additional 

cash or cost-share incentives. 

For farmers who are transitioning into the 

use of agricultural conservation practices, 

the ability to stack programs and obtain 

multiple sources of fi nancial and technical 

assistance can assist in covering the some-

times-expensive transition costs.

Examples of Stacked Programs

• The Willamette Partnership allows 

producers to receive ecosystem ser-

vice credits simultaneously for fi sh and 

wildlife, as well as for water quality. 

• The Soil Health Institute Ecosystem 

Service Market Consortium will allow 

farmers to receive payments on both 

carbon and water-quality trading 

markets. In addition, farmers can 

simultaneously receive conservation 

planning cost-share through NRCS.

https://www.nacdnet.org/general-resources/conservation-district-directory/
https://www.nacdnet.org/general-resources/conservation-district-directory/
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monitoring practices that you can use to 
determine the environmental impact of 
your farm or ranch and what you might do 
to enhance the level of environmental services 
it provides.

For farmers or ranchers in areas where ecosystem
service market or water-quality market pro-
grams are evolving or expanding,  examine the 
Further Resource section of this publication 
for farmer-friendly Web-based tools and 
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Online Resources
Building a Water Quality Trading Program: Options 
and Consideration
www.wri.org/publication/building-water-quality-trading-
program-options-and-considerations
    Th e Water Quality Trading Network is a consortium of 19 

governmental, non-governmental, and business organizations 
representing agriculture, wastewater, and stormwater utilities,
environmental groups, regulatory agencies, and practitioners 
delivering water-quality trading programs. Th is document 
describes how water-quality trading programs can be formed, 
managed, and provided with oversight. It addresses the 
development of water-quality markets, developing credits, 
and performing project review and compliance. 

Climate Action Reserve. Off set Marketplace
www.climateactionreserve.org/how/off sets-marketplace
    Th is website furnishes a comprehensive list of agencies and 

organizations providing carbon credits or acting as brokers 
or managers in the carbon market. Most programs address 
non-agricultural sectors. Components of the agricultural 
sector addressed by these markets presently are livestock, rice, 
composting, and forestry.

Environmental Markets and Conservation Finance 
www.nrcs.usda.gov/wps/portal/nrcs/main/national/
technical/emkts
    Th e NRCS Conservation Innovations Team was established 

in 2016 in response to growing interest in environmental 
markets and conservation fi nance. Th eir vision is to develop 
new revenue streams and sources of private capital for 
agricultural producers and rural economies by attracting 
non-Federal funding to private lands conservation.Th is 
Web page includes links to resources, success stories, and an 
Environmental Markets 101 webinar.
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two components. Th e fi rst component focuses on the carbon 
cycle as aff ected by soil characteristics, climate, crop growth, 
and residue decomposition. Th e second component, consisting 
of the nitrifi cation, denitrifi cation, and fermentation 
sub-models, predicts emissions of carbon dioxide (CO2), 
methane (CH4), ammonia (NH3), nitric oxide (NO), 
nitrous oxide (N2O), and dinitrogen (N2) from the plant-
soil systems. Th e entire model is driven by four primary 
ecological drivers, namely climate, soil, vegetation, and 
management practices.

    Although this model can be downloaded from the Web, some 
inputs into the program, such as meteorological and soil 
information, require access to detailed data, rather than this 
information having been programed into the model. Other 
inputs into this model include cropping systems, tillage, 
nutrient management, irrigation, mulching, and grazing. 
Unlike COMET-Farm, DNDC does not account for GHG 
emissions from vehicles and equipment. 

Nutrient Trading Tool (NTT)
http://ntt-re.tiaer.tarleton.edu/welcomes/new?locale=en
    NTT is a Web-based model that assists farmers and watershed 

managers in determining cost-eff ective land-management prac-
tices for enhancing water-quality protection. Developed by the 
Texas Institute for Applied Environmental Research (TIAER) 
at Tarleton State University in Texas, this model incorporates 
detailed hydrology and agricultural land-use parameters to 
assess water quality at the fi eld and small-watershed level. Th is 
program is combined with the Farm-level Economic Model 
that allows users to assess the economic costs and returns as 
aff ected by alternative agricultural policy and practice scenarios.

    As with COMET-Farm, users identify their farms on a map 
to access embedded soil and climate information. Th ey then 
enter cropping, nutrient management, tillage, irrigation, 
and other land-management information to determine the 
current impact of their farming operations on water qual-
ity. Th ey can then enter alternative management scenarios to 
identify additional BMPs to enhance their impact on water-
quality protection. 

    Researchers with Colorado State University and TIAER 
are currently working to integrate the GHG information in 
COMET-Farm with the water-quality information in NTT 
to provide a comprehensive, user-friendly tool for ecosystem 
assessment. Th e Ecosystem Services Marketing Program will 
use a combination of NTT for water-quality assessments and 
DNDC for greenhouse-gas emissions and captures, as part of 
its validation process.

Acknowledgements
A special thank you to Lisa Akinyemi, Environmental Studies M.S. 

Student, Tarleton State University, and Chad Ellis, Industry Relations 

and Stewardship Manager, Noble Foundation, for their technical 

review of the document and Lee Rinehart, NCAT, for his editorial 

review of the document.

Involving Agriculture in Water Quality Trading Markets
https://4aa2dc132bb150caf1aa-7bb737f4349b47aa42dce
777a72d5264.ssl.cf5.rackcdn.com/Involving-Agriculture-in-
Water-Quality-Trading-Markets.pdf
    Th is document describes how an American Farmland Trust 

program in Illinois developed a water-quality trading 
program with farmers, based on the implementation of 
NRCS Best Management Practices. 

National Network on Water Quality Trading 
http://willamettepartnership.org/water-quality-trading/
national-network
    A partnership of public agencies and private-sector businesses 

and nonprofi t organizations.

Rice Cultivation Project Protocol
www.climateactionreserve.org/how/protocols/rice-cultivation
    Developed by the Climate Action Reserve, this document 

describes how greenhouse gas reductions from rice management 
practices were calculated, reported, verifi ed, and used within 
the California and Arkansas carbon trading programs for 
rice producers.

Water Quality Trading Success Stories
www.wri.org/publication/water-quality-targeting-success-stories
    Th is document from American Farmland Trust and World 

Resources Institute describes six agriculture-based water-
quality trading programs from across the United States. 
Based on assessments of these programs, lessons learned and 
recommendations for future programs are provided.

Assessment Tools
COMET-Farm  
http://cometfarm.nrel.colostate.edu
    Developed by researchers at Colorado State University with 

support from the USDA NRCS, COMET-Farm is a whole-
farm and ranch carbon and greenhouse-gas accounting system. 
Th is interactive, Web-based tool allows users to locate their 
farms on a map to provide access to soil, terrain, and climate 
information and then enter detailed information about past 
and future cropping, tillage, and nutrient management 
practices. Based on this information, this program can calculate 
potential carbon sequestration as well as carbon dioxide, meth-
ane, and nitrous oxide emissions. In addition to assessing these 
factors for crop and pasture production, this tool is also able to 
estimate GHG emissions from livestock manure and rumina-
tion, as well as emissions from the use of tractors, trucks, and 
other vehicles or equipment used in the farming operations. By 
adjusting inputs provided for future management practices, 
agricultural producers can determine how they could modify 
their operations to reduce their carbon footprints.

DeNitrifi cation and DeComposition (DNDC)   
www.dndc.sr.unh.edu
    Developed by researchers at the University of New Hampshire,

the DNDC model is a computer simulation model of carbon 
and nitrogen biogeochemistry in agroecosystems. It consists of 

https://4aa2dc132bb150caf1aa-7bb737f4349b47aa42dce777a72d5264.ssl.cf5.rackcdn.com/Involving-Agriculture-in-Water-Quality-Trading-Markets.pdf
willamettepartnership.org/water-quality-trading/national-network/
https://www.climateactionreserve.org/how/protocols/rice-cultivation/
https://www.wri.org/publication/water-quality-targeting-success-stories
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