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Foreword

This is an exciting time for all of us who are concerned about making measurable environmental
improvements in the management of our Nation’s sensitive ecosystems. USDA has long been a leader in
implementing conservation on the ground in partnership with landowners. An extension of this
leadership is the critical stewardship activities we accomplish daily through market based incentives. The
Natural Resources Credit Trading Reference is a great resource to help us build our institutional
knowledge and foster the creation of environmental market opportunities to accelerate private land
conservation and integrate market based approaches into our suite of tools.

Valuing environmental services encourages conservation stewardship and supports innovative financing
solutions for continued agricultural and forest production. One of my primary goals in this regard is to
help build a more unified, transparent market system in which landowners, who are the sellers of
ecosystem services, can actively participate in emerging environmental markets, and in which investors —
as the buyers — can trust that they are purchasing a real conservation benefit.

The Natural Resource Credit Trading Reference is written for USDA field staff and our partners as a
means to facilitate understanding market based conservation as an opportunity for landowners to receive
additional financial returns on their working lands. These revenue streams will help cover the costs of
owning and managing land, and provide new incentives for landowners to retain their holdings as
productive, working land.

The 2008 Farm Bill included a new section in the Conservation Title called “Environmental Services
Markets.” In it, Congress expressed a broad vision for how America’s landowners — farmers, forestland
owners and ranchers — can participate in these new emerging markets for conservation on private lands.
The Natural Resource Credit Trading Reference will help USDA field staff and our partners work with
landowners to identify these new opportunities.

USDA will play a critical role in designing ways to overcome the many constraints facing the emergence
of environmental markets. The new USDA Office of Environmental Markets (OEM) will lead the
development of national standards and registries that will help instill confidence in these new markets,
and the technical guidelines and science-based methods to assess environmental service benefits, which
will help instill confidence in these new markets.

The Environmental Credit Trading Reference is a great introductory tool for us to build capacity and raise
awareness as we continue in our leadership role developing the infrastructure for robust environmental
markets. I encourage you to read this reference and share it with our partners. I look forward to working
with you in expanding agriculture’s role in solving some of our nation’s most critical environmental
issues through these new markets.

/s/

Dave White
Chief
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Executive Summary

Environmental credit trading programs are receiving considerable attention in agriculture. Such programs
have been used successfully to improve environmental quality in other sectors, and they have the potential
to harness market forces in a fundamentally new and innovative way to cost-effectively improve
environmental quality in agriculture.

The purpose of the NRCS Natural Resource Credit Trading Reference is to provide an understanding of
how environmental credit trading can be used to increase the provision of conservation and ecosystem
services by agriculture. To do this, the reference defines key terms, explains the benefits of credit-trading
in general, and the role credit trading can play delivering real environmental performance at a reasonable
costs to producers and the public. It characterizes the most important features for the formation of
efficient and effective credit markets, and outlines the major challenges to making environmental credit
markets work effectively in agriculture. It discusses these factors as they apply specifically to four
important types of potential and existing environmental credit markets: water quality, carbon, wetlands,
and wildlife habitat.

Environmental credit trading (ECT) is a general term that refers to a range of market-like transactions
where an entity undertakes an activity that provides environmental benefits in exchange for payment from
another. ECT does not necessarily need the participation of a public entity, and it can (and does) occur
between private parties, such as a farmer and an industrial pollution discharger. However, it can only be
effective in improving the environment if there is some firm requirement for environmental improvement
(a cap or a standard). Such a requirement is generally the result of government regulation. This is one of
the reasons why it is best to think of ECT as complementary to rather than as a substitute for other policy
mechanisms, such as regulation. ECT works by adding flexibility and cost-effectiveness in achieving the
desired level of environmental performance embodied in the other policy mechanisms.

Generally, markets are a good way for society to decide what and how much to produce and consume. We
all - consumers and producers - enjoy the returns from a market system. Market forces provide strong
motivation for firms to provide the many goods and services desired by consumers at low cost. Markets
in general, though, do not provide incentives for the production of environmental goods and ecosystem
services even though many people value them highly. This is because it is difficult for providers of
environmental goods to earn a profit on them. This happens in part because many environmental goods
can be enjoyed by everyone whether they paid for them or not. Air quality is an example of a public
good—a good that once provided can be enjoyed by many people, including those that did not help pay
for it. Another reason is that it is difficult for farmers to absorb the costs of reducing the offsite
environmental effects of their activities (their externalities) and remain profitable in very competitive
markets for crops and livestock. ECT, by creating a price for credits provides a way for farmers to
receive compensation for the costs they incur when they undertake socially beneficial and valuable
activities which improve environmental quality. By creating a price, ECT also spurs long term
technological improvement, since innovations that allow for cheaper, more effective ways to enhance
environmental performance can get rewarded in the marketplace. Other approaches commonly used in
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conjunction with ECT are regulation, historically used to deal with environmental problems created by
the production of a commodity, and conservation technical assistance programs, which help farmers and
ranchers with a variety of decisions regarding conservation and land use decisions.

However, several conditions must be met for environmental markets to achieve cost-effective results.
These conditions include having buyers and sellers willing to participate in the market with no single
buyer or seller having too much influence over how prices are set. Without willing buyers and sellers no
market can form. If a buyer or seller has too much influence, they can use it to affect the price they pay or
receive, ultimately leading to less of the product being produced or consumed than would occur
otherwise. One important way this can be prevented is ensuring that those who want to enter the market
are not prevented from doing so. Another condition is that the ownership of the environmental goods
being bought and sold must be clear. In the case of environmental goods, ownership is not always readily
apparent, and may require legislation or a court ruling to be determined. This issue is linked to the
condition that there must be agreement by both buyer and seller on the commodity being traded. Finally,
efficient markets require two conditions linked to information. The first is that prices must be broadly
known and the second is that the cost of participating in the market, the transactions costs—finding a
buyer or a seller and agreeing to a deal—must be low. All these conditions when met help ensure that the
best, most cost-effective trades take place.

Another important feature of a market is the manner in which the transactions take place, referred to here
as the “market mechanism.” There are three common mechanisms under which most credit trades occur:
exchanges, direct trading between two entities, and clearinghouses which negotiate separately with buyers
and sellers. In some credit markets, more than one mechanism may be used simultaneously. For example,
clearinghouses can negotiate separately with sellers and then participate in exchanges in order to find
buyers.

To be effectively applied in agriculture, credit trading programs will have to overcome several challenges.
This includes the difficulty of measuring and monitoring the environmental good being produced. This
can be a thorny issue because it makes it difficult to distinguish the contribution of a specific market
participant to the provision of the environmental good. To get around this problem, proxies for the actual
environmental good are often used. In agriculture, conservation practices applied are often used as proxies
for measured reductions in soil erosion and nutrients. Using practice based proxies create their own
additional challenge —that of accounting for the variation in the effectiveness of the same practice in
delivering the desired environmental outcomes from the same practice over space and time.

A third challenge is related to enforcement and the establishment of contract liability, since the
environmental service may be provided over a period of time or only after a period of time has elapsed.
Specific provisions must be included in the agreements to ensure clear responsibility and liability rules.
Another difficulty is the establishment of a baseline of environmental goods, that is, the starting level of
environmental performance beyond which environmental credits can accrue, and the time at which such
activities were undertaken. Asking for a basic minimum performance level might have the effect of
making a credit trading program more difficult to initiate, raising the price of the credits since each credit
is effectively more valuable than if a credit were earned on all improvements. Conversely, rewarding
early adopters drives down the price of credits. A fifth challenge is leakage, that is, the possible changes
in amount of the environmental goods produced elsewhere, perhaps outside of the trading region resulting
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market adjustments to the provision of credits. If significant leakage occurs, the gains from the
environmental trading program will be offset by worsening of the environment elsewhere.

Another set of difficulties occurs when producers can pool returns from more than one program for the
same environmental gain. This situation can occur because there are many agricultural programs that
support conservation at the Federal and State level. The decision to allow or not allow pooling may have
serious consequences for the cost effectiveness of credit trading programs. On the one hand, pooling by
increasing the amount received for a credit may increase trading activity in existing markets and induce
adoption of more environmentally friendly technologies throughout the sector. On the other hand it makes
the cost of credits appear cheaper to the user of the credit than it really is. This represents a particular
concern when one of the sources of payment for the credit, such as the government, is not going to take
ownership of its share of the credit, but allow the other purchasers of the credit to use it. In this case, the
payment can create the situation where credits are used to comply with regulations even they do not
represent the cheaper way to comply with the regulations, defeating the ultimate purpose for establishing
a credit trading market in the first place. If the purpose of the payment is for something broader, like
sustainability or good stewardship, or for other attributes then the impact of pooling on the efficiency of
credit trading programs is less clear.

A final difficulty in setting up ECT relates to the existence of high transaction costs. Since ECT is a new
venture, associated with some uncertainty, there are learning costs. Many agricultural producers will be
hesitant to commit themselves to actions for which they do not fully understand the ramifications for their
operations and their liability, and it may be difficult to find interested buyers. Any market transaction
requires effort and, especially when markets are newly developing, the costs of learning and searching out
potential trading partners can slow the development of efficient markets. Some of the transaction costs
can be reduced via the use of aggregators, that is, individuals or group that collects credits from a large
number of sources and sells those credits to a large number of buyers. The aggregator may purchase and
sell credits on its own behalf or on behalf of a nongovernmental organization, private group, or
individual.

The shape of credit trading programs and the issues that need to be addressed in order for agriculture to
participate will depend on the type of environmental issue being addressed. Four types of environmental
issues to which agriculture could contribute or participate are water quality, air quality, wetlands
mitigation and wildlife habitat.

Water quality trading. Many water quality trading programs already exist in the U.S. While many
support trading only between emitters whose pollution can be easily identified like point sources, which
are often permitted, many more support trading between point sources and non-point sources, such as
agriculture land. Most of the existing ECT programs for water quality have been spurred by State
regulations or by the implementation of a total maximum daily load (TMDL) for an impaired water body.
This is because the Federal government forbids point sources from using credits to meet the much more
widely applicable technology-based effluent limits (TBEL), requiring them instead to meet their TBEL by
using approved technologies.

One of the major challenges to the establishment of a cost effective trading program is determining how
much of a reduction in pollution achieved by a farmer or rancher can be used to offset pollution from a
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point source. These are commonly referred to as trading ratios. Trading ratios for agriculture in credit
trading programs may not equal one because of the natural reduction of the pollutant contained in water at
it moves down the stream. This means that a reduction in pollutant upstream is not equivalent to a
reduction in pollutant downstream. Another reason — again specific to water - for not setting the trading
ratios at one-to-one is to account for differences in the effect different forms of a pollutant have on water
quality. Uncertainty about the actual amount of pollution reduction achieved performed by credit sellers
is another reason, as are adjustments for cost-share received by the non point sources, which artificially
reduces (distorts) the cost of improving water quality.

The focus of most water quality trading programs is on the control of nutrients, particularly phosphorus
and nitrogen, but they can be used to cover a wide variety of pollutants and effluents. Other pollutants
covered under trading programs include selenium, mercury, heavy metals, sediment, suspended solids,
and biological oxygen demand (BOD). In addition, instream flow and temperature have also been
stipulated as tradable commodities. It is important to realize that not all pollutants are appropriate for
trading. The EPA indicates that the trading of pollutants that “exert acute effects over small areas and in
relatively low concentrations” would not be suitable for trading. This includes persistent bioaccumulative
toxics for which EPA maintains a list at http://www.epa.gov/pbt/index.htm.

Carbon trading. The reduction of carbon dioxide and other GHG concentrations in the atmosphere can
be achieved by reducing emissions, or by sequestering carbon in soils, above ground biomass and the
oceans. Agriculture and forestry can sequester carbon by storing it in agricultural soils or in plants
themselves, such as trees or perennials. Carbon can be sequestered in agricultural soils through changes in
management practices such as the adoption of conservation tillage or through land use changes, such as
switching from annual plants to perennial crops. The potential for agricultural sources to earn credits for
sequestering carbon and then selling them to firms that generate carbon emissions through energy use or
other actions represents an important way for agricultural producers to participate in carbon trading
programs. In carbon trading, the buyers are likely to be energy firms and industrial producers using
significant energy resources. These firms will only demand carbon credits to offset their emissions if they
face a limit on how much carbon they will be allowed to emit and then allowed to meet that limit either
by reducing their GHG emissions internally or by purchasing offsets from another source, in a cap-and-
trade approach. While a cap and trade program does not exist at present, there are proposals for national
programs and regional trading programs. There may be significant opportunities for agricultural sources
to participate in these markets, particularly as they become more established. An important issue in
carbon trading is the impermanence of carbon sequestered in soil or biomass. While reducing emissions
will permanently reduce the amount of carbon dioxide in the atmosphere carbon sequestered in biomass
can still be lost to the atmosphere by burning, and carbon sequestered in soils from the adoption of low or
no-till methods can be lost by re-tilling the soil. This may require that credits given for carbon
sequestering activities have a trading ratio lower than one. Alternatively, a credit could be earned only if
the supplier guarantees that the carbon stored is permanent. If it is released, an equivalent amount of
carbon must then be sequestered by other means, or credits purchased. A third option is to have contracts
where the payment is placed in an annuity account whereby the credit seller receives the interest annually
as long as the carbon remains sequestered.
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Wetland trading. There are two main drivers to wetland trading (banking). The first is Section 404 of the
Clean Water Act (CWA), which mandates that the U.S. Army Corps of Engineers (USACE) issue a
permit that requires the restoration or creation of wetlands to offset the wetlands that will be destroyed.
This can be achieved either by the permit holder undertaking the restoration directly or by contracting
with others to restore or create an equivalent amount of wetland acreage or services or both. The second
driver is the Swampbuster provision of the Farm Bill, which mandates that farmers obtain valid wetland
offsets for any wetland acreage they begin to farm in order to retain eligibility for agricultural program
payments. Producers that require wetland offsets are potential buyers of wetland credits. These drivers
along with the national goal of “no net loss” of wetlands effectively impose a cap on wetland loss.
Wetland banks represent the main market mechanism for providing wetland offsets in both situations.
Wetland banks restore, create or enhance wetlands to be used to compensate for unavoidable wetland
losses in advance of farming or development, when such compensation cannot be achieved at the
development site or would not be as environmentally beneficial. The main issue related to wetland
banking is what metric to use in to determining the number of credits generated by its restoration or
creation of a wetland. Ideally, an offset wetland should provide the same set of ecosystem services and
functions as the one that is lost, so it is generally preferable to have credits defined in terms of wetland
functioning. A simpler approach for assigning credits to wetland banks is the most common and is based
simply on the size of the wetland. This approach assumes that one acre of wetland established in the
wetland bank provides the same amount of wetland functioning or value or both as the original wetland.

Habitat Credit Trading. Traditionally, market-based approaches have not been seen as a major tool for
species conservation efforts. Habitat credit trading, which allows the conservation of habitat in one
location to offset or trade for the loss of habitat elsewhere, is emerging as a novel approach. These credit
programs are being spurred by provisions of the Endangered Species Act, which directs Federal agencies
to ensure that listed species are not jeopardized and their critical habitat is not affected. This requirement
has the potential to act as an effective cap for the establishment of a credit trading program. The potential
buyers of conservation credits are firms or government entities wishing to develop land for commercial or
residential use or alter land use in ways that will adversely affect threatened or endangered species. One
major source of supply of conservation credits is via conservation banks, which permanently preserve and
manage lands to mitigate the loss of listed species and their habitats at some other location. As in the case
of wetlands, no single criterion for determining the amount of credits to provide for a given amount of
habitat is likely to work in all cases. Criteria may include quantity, quality, species covered, conservation
benefits and available or prospective resource values. Ideally, habitat that is used to mitigate lost habitat
for an endangered species should provide the same, or superior, set of ecosystem services and functions
and should support all of the same species as the mitigated site. In practice, credits have typically been
assigned based on the amount of acreage of appropriate habitat and the presence of a nest site or family
group of the species of interest.
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Chapter 1 Introduction

Many people engaged in conservation have heard the excited claims made by advocates of market-
based incentives and credit trading programs and the fearful criticisms made by skeptics. Advocates
point to their potential to harness market forces in a fundamentally new and innovative way to improve
environmental quality cost-effectively, while skeptics point to their potential to be ineffective and act as
smokescreens that ultimately generate little actual environmental improvement (box 1). The purpose of
this reference is to help separate the unsubstantiated claims from the actual situation in this sometimes
contentious discussion and to help the reader to understand the U.S. Department of Agriculture (USDA)
Natural Resources Conservation Service’s (NRCS) likely role in these programs.

Once the reader has reviewed this reference, he or she should understand what environmental credit
markets can do, what they cannot do, and what role credit markets can play in delivering real
environmental gains at reasonable costs to producers and the public. The reader should understand the
necessary components of environmental credit markets that must be put in place before such gains can be
obtained and the major challenges to making environmental credit markets work efficiently in the
agricultural sector. The reader also should understand why environmental credit markets can, when
implemented properly, be a valuable component in the overall toolkit for improving environmental
performance of agriculture and industry. Finally, the reader should understand why, even after all the
efficiencies of the market-based methods are employed, environmental quality gains will not be achieved
easily or cheaply in many segments of agriculture and why credit markets are likely to be only one
component of the needed set of environmental policies in agriculture.

In this introductory chapter, some key terms are defined and some overall questions concerning the basis
and role for environmental credit trading are answered. The basics of environmental credit trading and
market-based approaches are discussed in chapters 2 through 4. The remaining chapters discuss issues
related to specific areas of environmental credit trading. These areas include water quality credit trading,
carbon credit trading, wetland banking, and wildlife habitat or conservation banking. There are some
terms related to credit trading that are used in the reference that may not be known by all readers. When
such a term is first introduced, it will appear in bold typeface and it will usually be accompanied by a
definition. These definitions are also included in the glossary.

What is environmental credit trading?

Environmental credit trading is a general term that refers to a range of market-like transactions where
an entity undertakes an activity that provides environmental benefits in exchange for payment from
another. For example, an agricultural producer who constructs a buffer around his corn field could be
credited with generating water quality improvements. If a water treatment plant located in the same
watershed as the farm field is allowed to meet its regulatory obligations by purchasing water quality
improvements from an upstream farmer, then the treatment plant might find it cheaper to pay the farmer
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for his credits than to install onsite treatment technologies. This is an example of one type of
environmental credit trading approach, sometimes referred to as base-line-and-credit trading, where the
credit for environmental improvement is from a firm that is not otherwise required to meet environmental
performance improvements, but the buyer of the credit (the municipal treatment plant in this case) is
required to make improvements or contract for them from the outside.

There are many examples of baseline-and-credit trading programs, such as in water quality trading
markets in which municipal waste treatment plants are the primary buyers and agricultural producers are
the primary sellers. These markets will be the topic described in chapter 5 dealing with water credit
trading. An example from the international area involves the Clean Development Mechanism (CDM) of
the Kyoto Protocol. In the CDM, firms located in countries that have signed off on the Kyoto Protocol
can meet their emission reduction obligations by reducing their emissions or buying emission reduction
credits domestically or from sources in countries that are outside of the Kyoto Protocol and therefore not
subject to the requirements of the treaty.

Another commonly described credit trading approach is a cap-and-trade program where both the
buyer and seller of credits are under an obligation to improve their environmental performance. An ex-
ample of this form of credit trading is the sulfur dioxide (SOZ) trading program that allows certain

sulfur dioxide emitters to meet statutory requirements of reduced emissions either by reducing
emissions from their own factories or by purchasing additional reductions from other companies whose
factories have reduced their emissions below their individual requirement or allowance.

While there are other forms of environmental credit trading and other definitions, for the task at hand, it is
sufficient to consider credit trading as a mechanism that allows firms that have undertaken environmental
improvements to exchange them for payment by another private entity, either a firm subject to
environmental restrictions or a nonprofit entity interested in improving environmental performance.'

Why is there so much interest in trading?

Many policymakers and environmental advocates have come to the realization that achieving further
gains in environmental improvement through direct regulation will be increasingly costly. This has led
them to look for new tools to reduce the costs of further environmental improvements.

Economists and others have long understood that markets can be very powerful in providing goods and
services at the lowest costs possible. The challenge in harnessing market forces to work in favor of envi-
ronmental provision is to establish the necessary components for the market to develop.

In short, credit trading has the potential to lower the cost of reducing pollution to the point that policy
makers and society are more comfortable requiring greater environmental improvement than they would

! In some cases, these third parties may purchase the credits to reduce the supply of credits available to firms subject
to environmental restrictions. Their purpose for doing this is to raise the price of offsite credits to spur greater
implementation of onsite treatment or abatement.

August 2011



Natural Resources Credit Trading Reference

if the costs of obtaining those improvements were higher. Since environmental credit markets can often
be developed to complement existing approaches and since they focus on providing environmental gains
at low cost, it is hoped that if these markets can be developed then it will be possible to achieve further
environmental gains.

Who should read this reference?

This reference was developed with NRCS employees in mind, but there is a wide range of conservation
specialists for whom this information can be beneficial including employees of Conservation Districts,
Resource Conservation and Development organizations, various technical service providers, as well as
members of watershed conservation groups, the environmental community, and a host of other
individuals interested in understanding market-based approaches for improving environmental
performance in agriculture.

What kinds of trading does this reference cover?

While the focus of this reference is on environmental credit trading markets that are of the cap-and-trade
or baseline-and-credit variety, the reference also covers a variety of topics that are relevant for other
market-based approaches. For example, many of the same issues that must be addressed to make a credit
trading program work must also be addressed by green labeling or certification programs for them to
prove an effective means of improving the environment. While such programs are not covered in depth
in this reference, by learning about the necessary components of an effective trading program, the reader
will gain knowledge that will help in understanding these other market-based approaches.

How does trading integrate with the agricultural
conservation programs?

Many conservation programs are funded by Federal and State budgets, as well as by initiatives
undertaken by nonprofit organizations. Credits can be generated by activities and practices undertaken
in conjunction with these programs, but the degree to which credits from these previously funded
practices will be allowed to be utilized in credit trading programs will vary by the rules of the
conservation and trading programs involved. Major issues of concern will be:

*  Who owns the credits—the farmer/rancher or the conservation agency or nonprofit organization

*  Whether the activities or practices represent a gain within the context of the credit trading
program

e Whether the total cost of the credits (i.e., the financial assistance provided through the
conservation program plus the price of the credit) is greater or less than the cost of the
alternatives for achieving the reductions represented by the credits

Greater description of these issues can be found in the chapters related to specific credit trading areas
such as water quality and carbon trading.
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Is trading a substitute for other environmental programs?

Environmental credit trading is a tool that can be used to support efforts that improve the environment by
making those efforts less costly than they would be otherwise. But, environmental credit trading can only
be effective in improving the environment if there is some firm requirement for environmental
improvement (a cap or a standard) that needs to be met. This cap or standard will generally be provided
through government regulation; although, a strong demand from the nonprofit sector could provide this,
as well. Without a cap or a standard in place, credit trading alone will generally be inadequate to induce
enough environmental change to meet society’s goals for clean air and water, improved wildlife habitat,
and the provision of other ecosystem services. Instead of considering these approaches as a standalone
solution, it is best to think of them as approaches that smooth the way for environmental gains by
providing more flexible solutions and allowing market forces to identify the least costly ways to achieve
gains.

Box 1: Why do opinions differ so strongly about whether credit trading is a
good idea?

Whether an environmental credit trading program is viewed as good policy often depends on the desired
goals of the person making the assessment. Most environmental economists view an environmental
credit trading program as a “success” if, after it has been in place for an adequate period of time, the
overall costs of meeting an environmental objective are lower than they would be without the trading
program. It is important to emphasize that not only must the costs be lower, but also the quality of the
environment must still meet the goals of the program. Reduced cost at the expense of the environment
would be a failure. However, for someone who does not view cost savings as a legitimate or important
goal, this means that credit trading programs hold little appeal. If a program that merely “lowers cost”
without improving the environment is not viewed as valuable, then credit trading may seem to be
nothing more than a smoke and mirrors trick. In fact, environmental credit trading programs are often
adopted at the same time as the development or tightening of an environmental standard. This makes a
lot of sense as environmental improvements can be quite costly and credit trading can reduce the
resistance to the tougher standard by helping to reduce the costs of meeting it. Credit trading programs
can support improved environmental quality by allowing society to achieve higher standards at less
overall cost.
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Chapter 2 Credit Trading Basics: What’s So Great About
Markets?

Introduction

Market forces provide strong motivation for firms and industry to provide the many goods and services
that citizens desire at low cost. Consider the far-ranging choices consumers have when purchasing a new
pair of athletic shoes: low cost options in an elaborate range of styles and colors available at discount and
outlet stores, an equally elaborate array of somewhat higher priced and possibly longer lasting shoes
designed for specific sports found at sporting goods and department stores, or expensive top-of-the-line
shoes sold at specialty sports shops. In the case of athletic shoes, market forces allow shoe makers to
profit from producing shoes that satisfy the preferences of the many classes of consumers with very
disparate tastes and incomes. Consumers and producers both enjoy the returns from a market system. All
purchases are voluntary implying that each participant must be more satisfied by buying or selling the
product than not doing so.

While market forces can work very well for a large category of goods, there are others, like
environmental goods and ecosystem services, for which markets do not provide an incentive for their
production. In fact, in many cases, market forces have led to the degradation of the environment. So, why
are market-based approaches to providing environmental goods receiving so much attention and being
touted as a useful way to provide these very services? The answer is that while a free, uncontrolled
market cannot generally be relied upon to protect and enhance the environment; there are cases when
actions by the government or nongovernmental entities can correct the shortcomings with markets that
cause the underlying problems. If so, then the power of the market can be employed to provide
environmental goods.

It is important to understand, however, that the power of markets can only be harnessed in this way under
the right set of conditions and that to generate this set of conditions, there will often need to be govern-
ment involvement. In the next section, the reasons for this are discussed in more detail.

Why don’t markets for environmental goods occur
naturally?

Athletic shoes and environmental goods, like improved air quality, differ in several important respects
that make competitive markets very good at satisfying consumer preferences for shoes, but not very good
at satisfying consumer preferences for environmental goods. First, when a company decides to make and
sell a new brand of shoes, it can profit from the sale of each pair: a consumer cannot wear a pair of shoes
that he has not purchased. In contrast, if an agricultural producer decides to produce improved air quality,
in the absence of a government payment program, there is no way for the producers to get paid for
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producing that good. This situation occurs in part because environmental goods, such as improved air
quality, can be enjoyed by everyone whether they paid for it or not. In economic terms, air quality is an
example of a public good—a good that once provided can be enjoyed by many people, including those
that did not help pay for it. Note that agricultural commodities are like athletic shoes. When a producer
decides to grow and sell corn, he or she anticipates that there will be willing buyers for the product so that
he or she can profit appropriately from resources invested in producing it. Agricultural commodities, like
shoes, are examples of private goods—goods that when purchased by an individual are enjoyed primarily
by that individual.

There are some cases in which individual producers can collect the returns from their investments in
environmental goods production. One example is the provision of hunting habitat by landowners via the
establishment of hunting clubs or payment for access to hunt on private lands. In this situation,
landowners, by taking advantage of their property rights, can exclude those who do not pay them for
using the habitat (hunting or fishing) from receiving the benefits. However, in cases in which there is no
low-cost way to exclude those who do not pay for the environmental good from enjoying its benefits,
there is little reason to believe that private markets will generate sufficient incentives to produce an
adequate level of environmental goods.

The inability of agricultural producers to collect profits by providing environmental goods is one reason
why unfettered market forces cannot be expected to provide an adequate amount of environmental goods.
To further complicate matters, there is a second problem that often arises in agricultural markets (as well
as in markets for many industrial goods) that tends to encourage market participants to degrade the
environment. This is not done intentionally or with malice, but is simply an outcome of individual
producers doing their best to maximize their net returns.

Agriculture markets, like markets for many other goods, are highly competitive, meaning that an
individual agricultural producer must compete with many other producers to get the best price possible
for his or her product at harvest time. In the course of using land to produce agricultural commodities,
there can be offsite environmental consequences. For example, row crop agriculture in the central United
States is dependent on fertilization to produce high yields. While much of the fertilizer is used by the
plants, some of it may leave the soil and end up in the nations’ rivers and waterways causing
environmental problems associated with over nourishment of plant life that in turn can reduce water
quality and adversely affect the ecosystem. Soil erosion is another example of an offsite problem that can
be a by-product of agricultural production.

These offsite effects, or externalities, can be difficult for individual producers to avoid and still remain
profitable in a competitive market. Why? Because if a producer were to decide to undertake the expense
of building a conservation buffer or employing a more costly, but more environmentally friendly
agricultural practice, his or her costs would be higher than the rest of his or her competitors. These
competitors would then be able to sell their product at a lower price preventing our environmentally
conscious producer from charging a price high enough to cover the added costs of installing and
maintaining the buffer or other conservation practice. Thus, an individual producer cannot be expected to
undertake costly conservation practices to avoid offsite effects on his or her own.

How would environmental credit trading work?
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By now, the reader should understand that there are characteristics of environmental goods which make
adequate provision of them by free and unfettered market forces problematic. However, many people
highly value environmental goods and policy makers—in and outside of government—are looking at
credit trading programs as a way to address the problems that make the provision of environmental goods
through markets problematic.

As a simple example, imagine that the land in a watershed is heavily used to produce agricultural crops
and that the crops are fertilized with nitrogen-based fertilizer according to recommendations. Despite the
careful application of fertilizer, there may be significant loss of fertilizer from leaching into ground water
or runoff into the local waterways. Suppose further that there is a drinking water treatment plant located
near the outlet of the watershed and that it must treat water with an expensive process to denitrify it when
the nitrate concentrations are above the regulatory standard of 10 parts per million (ppm). Also, suppose
that if crop producers were to stop fertilizing their crops in the fall and commit to undertaking all of their
fertilization in the spring, this would cause nitrate concentrations to fall be well below the standard in
most years. However, undertaking all of their fertilization in the spring will cost crop producers more than
fertilizing in the fall.

Since it costs producers time and effort to change from the more convenient fertilization time (fall) to
spring, they have no incentive to make the change on their own. However, consider a situation that allows
the operators of the drinking water plant to contract with the upstream crop producers to make this change
in return for regular payments. These payments would provide them the incentive they need to switch
from fall to spring fertilization. This set of conditions could set in motion the formation of a market for
environmental credits. Crop producers who made the switch in fertilization practices could receive an
environmental credit for the change which they could then sell to the drinking water treatment plant. If the
treatment plant could acquire enough such credits it could avoid the cost of running the denitrifying
process.

There are many details that would have to be worked out for such an exchange to work well. There would
need to be assurances by the crop producers that they would continue to fertilize only in the spring and at
the agreed upon fertilization levels (this suggests a role for an independent entity to certify that all parties
are following the agreement). Also, there would also have to be agreement to handle contingencies such
as unfavorable climatic conditions such as hot or wet conditions that cause the nitrogen standards to be
violated despite the change to spring fertilization or the substitution of crops with significantly different
nutrient requirements, or residuals, into the rotation to accommodate market or weather circumstances.

What would be the gains from this credit trading arrangement? An initial conclusion might be that there
are few gains. If the credits had not been produced by the crop producers, the treatment plant would
simply have run its denitrification process and the drinking water standard would have been met. But
there are other sources of gains. First, the treatment plant would only be willing to participate in this
exchange if the cost of obtaining the necessary credits was less than the cost of running the treatment
plant so there would be cost savings in attaining the desired environmental outcome. Secondly, while an
important reason for reducing nitrate concentrations in the water has to do with meeting drinking water
standards, reduced nitrates would also likely improve local ground or surface water quality throughout the
watershed, implying net environmental gains from credit trading. Thirdly, the credit trading arrangement
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could spur greater technological innovation than could be spurred by only permitting the regulatory
standard to be met by treating water with the denitrification process. Under trading both crop producers
and the developers of treatment plant equipment will attempt through innovation to reduce the costs of
their services.

Credit trading and standard approaches for providing
environmental goods

State, Federal, and some local governments have used a variety of approaches to overcome the problems
preventing markets from providing environmental goods. Many of these approaches work well on their
own, but in some cases, credit trading can be used in conjunction with them to improve their performance.
In some cases, nongovernmental entities are developing or have developed voluntary programs with a
credit trading component. Following are examples of these approaches and how credit trading can be used
in conjunction with them.

Regulation

One historically common approach to dealing with environmental problems created by the production of a
commodity is regulation. Many industrial sources of pollution are regulated directly. For example, placing
limits on the amount of industrial waste water that can be released into open rivers and streams is a
common way to regulate water quality and its degradation from industrial point sources. Other forms of
regulation prescribe the type of technology that can be used to produce a product or prescribe the type of
pollution control device a product must have when sold. An example of the latter form of regulation is the
requirement that car manufacturers install catalytic converters.

Regulations that take the form of a limit on how much pollutant can be generated and introduced into the
environment, and do not specify how that can be done, lend themselves to credit trading. The regulation,
by limiting emissions, provides the basis for generating a demand for credits. However, while such a
regulation can be an important component in establishing a credit trading program, there are many other
requirements and conditions that need to be in place before an effective trading program can emerge.
These issues are discussed more completely in Chapter 3.

A number of successful environmental credit trading programs have been implemented in the United
States, mostly spurred on by some form of regulation. Chief among these success stories is the sulfur
dioxide trading program initiated under the 1990 Clean Air Act Amendments which limited the amount of
sulfur dioxide that electricity generating power plants emit. To make the limitations less costly, firms
were allowed to trade environmental credits within a cap-and-trade scheme. If a firm more than met its
emissions limit, it was credited with emission improvements that could be sold to another firm that
emitted more than its limit. In this way, the total amount of emissions was capped, but different firms
were allowed to produce more or less of the emission reductions depending on their cost of doing so.

Another example (a baseline-and-credit scheme that will be described at length in chapter 5) is the point
and nonpoint water quality trading programs being developed and implemented in a number of States and
watersheds. While the point sources of emissions in water quality trading programs are often subject to
limits on the amount of wastewater or effluent they can put into a waterway, nonpoint sources such as
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agricultural farms and urban runoff, are not subject to limits. Nonetheless, in point/nonpoint trading
programs, point sources may be allowed to contract with nonpoint sources, such as agricultural producers,
to change their land use practices. Actual (or estimated) improvements in water quality from these
nonpoint source actions are then credited towards the required emission reductions of the point sources. In
theory, the fact that the sources that are governed by a cap (the point sources in the water quality
example) are allowed to trade with those that are not (the agricultural nonpoint sources) does not
represent a problem. As long as the total amount of effluent entering the water is controlled to the desired
level in the desired locations, it makes no difference which source is reducing its effluent the most.

Financial assistance programs

There are many State and Federal cost-share programs that provide financial assistance to agricultural
producers for their conservation actions on working and nonworking lands. The NRCS’ major working
lands programs include the Environmental Quality Incentive Program (EQIP), which pays some share of
the costs of adopting and implementing conservation practices, and the Conservation Stewardship
Program (CSP). CSP differs slightly from EQIP in that CSP provides enhancement payments (sometimes
called green payments) to agricultural producers meeting exceptional land stewardship standards. There
is also a slate of programs that cover the cost of removing land from active agricultural production
entirely. The largest of these programs includes the Conservation Reserve Program (CRP), administrated
by the Farm Service Agency (FSA), and a host of NRCS programs such as the Wetlands Reserve
Program (WRP).

By paying directly for all or a share of the costs of conservation practices, these approaches are market-
like in the sense that a financial incentive is offered. Agricultural producers then choose whether or not to
“sell” conservation practices. However, there are some important differences between these programs and
a typical market. First, in these programs the government is 