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The success of several environmental trading markets (ETMs) has led to
proposals for broader use of ETMs in environmental and resource management
policy. The successful ETMs all share a basic feature—they exchange units of
trade that are fungible, such as tons of sulfur dioxide or kilos of fish. This feature
of trading promotes resource allocation efficiency while advancing
environmental protection. But most commodities exchanged in current and
proposed ETMs, such as wetlands and endangered species habitat, exhibit
nonfungibilities across the dimensions of type, time, and space. Using ETMs to
trade these commodities is no longer trading “environmental apples for apples,”
and thus the rationale for using ETMs is called into question.

In this article, the authors develop a comprehensive analytical framework
Jor evaluating ETMs from the perspective of commodity nonfungibility and
explore the challenge presented by trading environmental apples for oranges.
They argue that by focusing on nonfungible commodities and their currencies we
can better explain the design of ETMs, their rules of exchange, and provisions for
public participation.
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INTRODUCTION

Two major, integrally related trends define U.S. environmental law at the
millennium. The first trend is to bring presently unregulated risks under the
control of the regulatory system. The second trend...is toward bigger
bubbles—toward broader and broader trading among pollutants and even
among various types of risk reduction . . . .1

Picture a playground where children in business suits trade environmental
protection like baseball cards. The front sides bear slick images of endangered
species, drops of acid rain, and vanishing habitats. The flip-sides show all the
statistics—population remaining, acreage consumed, who benefits from the
wetlands, who is harmed by the pollution. And the kids sit huddled round in an
excited circle, busily swapping cards. To snag Jamie’s prized cattail wetlands,
Ben must part with his cherished saltwater marsh.

There are differences, of course, between this imaginary playground and a
market in real environmental commodities. A “bad trade” in baseball cards is
in the eyes of the beholder and, at worst, damages only a child’s ego. When
parties trade environmental protection, though, what seems a good trade
looking at the pictures may lose its appeal once we take a closer look at the
statistics and the effects of the trade on the environment itself.

Over the last decade there has been a sea change in environmental law and
policy, marked by growing interest in market-based instruments of
environmental protection. In particular, approaches that explicitly commodify
environmental impacts by creating markets for their sale are on the rise. These
environmental trading markets (ETMs) now operate in a range of regulatory
settings where parties exchange credits to emit air pollutants, extract natural
resources, and develop habitat2 In fact, every major environmental policy
review in the last five years has called for even greater use of ETMs.3 Markets

1. E. Donald Elliott & Gail Charnley, Toward Bigger Bubbles, F. FOR APPLIED RES. &
Pu. PoL’y 48 (Winter, 1998) [hereinafter Ellioft & Charnley].

2. First proposed in the 1960s, ETMs have been championed by legal and economics
scholars as superior to traditional command-and-control regulatory approaches. Proponents
claim that by allowing parties to weigh the marginal costs of actually reducing impacts
against purchasing the rights of reduced impacts elsewhere, trading should provide the same
or better environmental protection at less cost. Assuming that compliance monitoring,
information, and transaction costs are low, in theory a trading regime should be more
efficient than regulatory standards when polluters have heterogeneous cost abatement
schedules. Using pollution as an example, parties can gain emission credits by paying those
with cheaper marginal abatement opportunities to reduce their pollution further as well as
encouraging regulated entities to select among a range of compliance options. See, e.g.,
WILLIAM J. BAUMOL & WALLACE E. OATES, THE THEORY OF ENVIRONMENTAL POLICY 177-
89 (2d ed. 1988) (arguing for marketable emission permits as an alternative to effluent fees).

3. The President’s Council on Sustainable Development, a high-level stakeholder
advisory group assembled by President Clinton, produced a consensus report on the future
direction of environmental policy. One of its key recommendations was to: “Make Greater
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for environmental commodities represent the new wave of environmental
protection and, despite critiques both subtle and shrill, they are still building.
ETMs have provided an enormously fertile area for scholarship. Articles
have explored the mechanics of trading programs,* debated the advantages of
trading over command-and-control regulation,> and, most recently, assessed the

Use of Market Forces. Sustainable development objectives must harness market forces
through policy tools, such as emissions trading deposit/refund systems and tax and subsidy
reform. This approach can substantially influence the behavior of firms, governments, and
individuals.” PRESIDENT’S COUNCIL ON SUSTAINABLE DEVELOPMENT, SUSTAINABLE
AMERICA: A NEW CONSENSUS FOR THE PROSPERITY, OPPORTUNITY AND A HEALTHY
ENVIRONMENT FOR THE FUTURE 26 (1996).

The “Next Generation Project,” sponsored by Yale with experts from academia such as
Carol Rose and Don Elliott, also called for much greater use of market mechanisms such as
ETMs. Marian R. Chertow & Daniel C. Esty, Introduction to THINKING ECOLOGICALLY: THE
NEXT GENERATION OF ENVIRONMENTAL PoLICY 11 (Marian R. Chertow & Daniel C. Esty
eds., 1997); Robert Stavins & Bradley Whitehead, Market-Based Environmental Policies, in
THINKING ECOLOGICALLY: THE NEXT GENERATION OF ENVIRONMENTAL PoLICY 105 (Marian
R. Chertow & Daniel C. Esty eds., 1997).

Enterprise for the Environment, a consensus panel bringing together influential
environmental policy figures such as former EPA administrators Bill Ruckelshaus and Bill
Reilly, concluded that “[e]missions trading programs hold great promise as cost-effective
methods for achieving environmental goals and encouraging technological innovation.
Trading can be a useful policy tool with or without a cap on total emissions. . . . Greater use
of this method could help solve a number of persistent environmental problems.”
ENTERPRISE FOR THE ENVIRONMENT, THE ENVIRONMENTAL PROTECTION SYSTEM IN
TRANSITION: TOWARD A MORE DESIRABLE FUTURE 39 (1998).

While many policy recommendations have encouraged greater use of market
instruments generally, it is worth noting that “when market-based systems are implemented,
tradable permitting schemes generally prevail over alternatives such as emissions taxes.”
Jeffrey M. Hirsch, Emissions Allowance Trading Under the Clean Air Act: A Model for
Future Environmental Regulations?, 7 N.Y.U. ENVTL. L.J. 352, 358 (1999) [hereinafter
Hirsch]. This shows that, within the calls for greater use of market instruments, ETMs have
been much more important than fees or taxes.

4. See, e.g., Robert W. Hahn & Roger G. Noll, Environmental Markets in the Year
2000, 3 J. oF Risk & UNCERTAINTY 351 (1990) (examining prospects for and design of
marketable emissions permits); Tom Tietenberg, Ethical Influences on the Evolution of the
US Tradable Permit Approach to Air Pollution Control, 24 ECOLOGICAL ECON. 241, 243
(1998) [hereinafter Tietenberg I] (explaining how emissions reduction credits may be stored
and spent).

5. See, e.g,, Bruce A. Ackerman and Richard B. Stewart, Reforming Environmental
Law, 37 STAN. L. Rev. 1333, 1334 (1985) (“The current system does not in fact ‘work’ and
its malfunctions . . . will become progressively more serious . . ..”); Bruce A. Ackerman &
Richard B. Stewart, Reforming Environmental Law: The Democratic Case for Market
Incentives, 13 CoLuM. J. ENVTL. L. 171, 172 (1988) [hereinafter Ackerman & Stewart,
Democratic Case] (“A reform relying on market incentives is just plain better, in terms of all
relevant public values, than the status quo.”); Richard B. Stewart, Models for Environmental
Regulation: Central Planning Versus Market-Based Approaches, 19 B.C. ENVIL. AFF. L.
REV. 547 (1992) (arguing for the use of market-based incentives rather than “command-and-
control regulation); see also Dallas Burtraw, Cost Savings, Market Performance, and
Economic Benefits of the U.S. Acid Rain Program (Resources for the Future Discussion
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application of ETMs in the international sphere.6 Within this wealth of
literature, however, a basic aspect of trading has largely escaped attention.
Perhaps because it is so obvious, there has been scant consideration of the
simple question—what is actually being traded?

If one compares trading programs, they all seem to share a basic feature.
The CFC, fisheries, and proposed greenhouse gas ETMs, for example, all
exchange commodities that appear to be fungible. One molecule of CFC, kilo
of halibut, or ton of carbon dioxide seems much the same as another, both in
terms of identity and impact. It is trading apples for apples (or pork bellies for
pork bellies). Thus ETMs are considered a type of commodity market, where
environmental credits go to the highest bidder. And for good reason, since the
Chicago Board of Trade now sells rights to emit sulfur dioxide alongside pork
bellies, orange juice, and grain futures.”

Indeed ETMs must assume fungibility—that the things exchanged are
sufficiently similar in ways important to the goals of environmental
protection—otherwise there would be no assurance that trading ensured
environmental protection. While the precondition of fungibility may seem self-
evident, this core assumption turns out to be more problematic than it first
appears.

As an example of why fungibility matters, consider wetlands mitigation
banking. This policy permits developers, once they have taken steps to avoid
and minimize wetland loss, to compensate for wetlands that will be destroyed
through development by ensuring the restoration of wetlands in another

Paper 98-28-REV, 1988) (arguing that the acid rain program has induced innovation); Byron
Swift, The Acid Rain Test, ENVIL. F., May-June 1997, at 16 (arguing that the acid rain
program has allowed utlities to take advantage of cost-saving opportunities). But see David
M. Driesen, Is Emissions Trading an Economic Incentive Program?: Replacing the
Command and Control/Economic Incentive Dichotomy, 55 WASH. & LEE L. Rev. 289 (1998)
[hereinafter Driesen I] (arguing that trading offers few advantages compared to traditional
permitting); Lisa Heinzerling, Selling Pollution, Forcing Democracy, 14 STAN. ENVTL. L.J.
300 (1995) [hereinafter Heinzerling] (arguing that emissions trading does not promote
democratic deliberation).

6. See, e.g, David M. Driesen, Choosing Environmental Instruments in a
Transnational Context, 27 EcoLoGy L.Q. 1 (2000) (examining international allowance
trading); David M. Driesen, Free Lunch or Cheap Fix?: The Emissions Trading Idea and the
Climate Change Convention, 26 B.C. ENVTL. AFF. L. REv. 1 (1998) [hereinafter Driesen II]
(suggesting limits to intemnational emissions trading programs); Jonathan Baert Wiener,
Global Environmental Regulation: Instrument Choice in Legal Context, 108 YALE L.J. 677,
798 (1999) [hereinafter Wiener] (“Global environmental protection should, therefore,
presumptively favor quantity-based tradeable allowances, unless other policy attributes. . .
persuasively overcome the presumptive advantage . . . .”).

7. See Implementation of the Acid Rain Provisions of the Clean Air Act Amendments of
1990: Hearing Before the Subcomm. on Clean Air and Nuclear Regulation of the Comm. on
Env’t and Pub. Works, 103d Cong. 23-25 (1993) (statement of Patrick Arbor, chairman,
Chicago Board of Trade).
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location.8 The regulations mandate trades that ensure equivalent value and
function between destroyed and restored wetlands. In practice, however, most
trades are valued in units of acreage. Within very loose guidelines, trades
between productive (though soon to be destroyed) wetlands and restored
wetlands are approved on an acre-for-acre basis. More sophisticated banks
require ratios, trading development on one acre of productive wetlands for, say,
restoring four or five acres of wetlands somewhere else. Counting acres may
make for easy accounting, but it is poor policy.

Why? The social value of the habitat is absent from the transaction. The
ecosystem services provided by the wetlands—positive externalities such as
water purification, groundwater recharge, and flood control—are largely
ignored. Opinions may differ over the value of a wetland’s scenic vista, but
they are in universal accord over the contributions of clean water and flood
control to social welfare.® Trading acres for acres provides an inadequate
measure to capture what is really being traded of significance. To be sure, such
a simple metric allows trades, but other important, unaccounted trade-offs are
occurring. The program can suffer from a lack of accountability (or, more
accurately, a lack of countability).

In fact, upon close inspection, it turns out that most ETMs involve
commodities and trades that exhibit a range of fungibilities. Legal trades can
range from relatively straightforward kilos of surf clams to trades involving the
exchange of different types of habitat (that may provide very different social
benefits). To achieve the optimal outcome from ETMs, we need to understand
and account much better for the qualities being traded. To do so requires
careful consideration of the measure of exchange—the currency—since in the
final analysis the currency forms the very basis of the transaction. The trading
currency superficially makes the commodities fungible, determining what is
being traded and, therefore, protected.

Many of the currencies employed by ETMs present trades of an acre of
wetland here for an acre of wetland there, or a ton of emissions here for a ton
there, as a basic exchange of apples for apples. In reality, though, this is a

8. This example is explored in detail in Part IILA.

9. “Processes which occur in wetlands (plant production, bacterial decomposition,
nutrient recycling, etc.). .. contribute to functions in the landscape that have ecological
significance (i.e., trapping nutrients and sediments, supporting bird and mammal
populations, etc.). From these functions, one can derive values that have social
significance.” The Status of Wetlands Science: Hearing Before the Subcomm. on Envil.
Protection of the Senate Comm. on Env’t and Pub. Works, 102d Cong. 36 (1991) (statement
of Mark M. Brinson), guoted in Virginia C. Veltman, Banking on the Future of Wetlands
Using Federal Law, 89 Nw. U. L. REv. 654, 655 (1995) [hereinafter Veltman]; see also
Katherine C. Ewel, Water Quality Improvement by Wetlands, in NATURE’S SERVICES 329-44
(Gretchen C. Daily, ed., 1997) (explaining the services provided by wetlands); Oliver A.
Houck, Land Loss in Coastal Louisiana: Causes, Consequences, and Remedies, 58 TUL. L.
Rev. 3, 78-80 (1983) (describing studies that value the water purification service of Barataria
Basin wetlands at $5.6 to $23.6 million per year).
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misleading description. More times than one might think, we are trading
Macintoshes for Granny Smiths, apples for oranges, and, in some cases, apples
for Buicks. Put simply, we can end up trading the wrong things.

Within the vast literature on ETMs, important and insightful work has
explored the related issues of hot spots and the nature of tradable rights,10 but
none has focused explicitly on the central role that currency selection plays in
the structure and effectiveness of ETMs.!! In this article, we reconceptualize
the debate whether ETMs promote environmental protection and social welfare.
By exploring efforts to promote nonfungible trading—trading environmental
apples for oranges—we undertake a rigorous examination of environmental
commodities and the currencies we use to trade them. We argue that
nonfungibilities and currencies drive the structure of ETMs, directly
influencing their construction, rules of exchange, and provision for public
participation. In short, we contend that a more complete understanding of the
root issues of commodity and currency provides a previously unlaid and strong
foundation to understand better the potential and design of ETMs.

By breaking down the problem of ensuring environmental protection in the

10. Anyone familiar with air pollutant trading is familiar with the hot spots issue—
where the effects of pollution are concentrated in a small geographic area. As a result,
nitrous oxides and aromatic hydrocarbon molecules aren’t completely fungible because the
marginal impacts of emission depend on where (and when) they’re emitted. In programs
that trade habitat, the problem of nonfungibility becomes even more accentuated because the
parcels have unique landscape characteristics. For examples of hot spots scholarship, see
Hirsch, supra note 3, at 373-75, 393 (discussing the hot spots issue in the sulfur dioxide
trading program); Stephen M. Johnson, Economics v. Equity: Do Market-Based
Environmental Reforms Exacerbate Environmental Injustice?, 56 WASH. & LEEL. Rev. 111,
129 (1999) [hereinafter Johnson] (explaining environmental justice scholarship on hot
spots); Robert Mendelsohn, Regulating Heterogeneous Emissions, 13 J. ENVIL. ECON. &
Mawmrt. 301 (1986) [hereinafter Mendelsohn] (discussing the heterogeneity of emissions);
Tietenberg I, supra note 4.

The nature of the property right is clearly related to the currency; it explains what you
can do and fundamentally determines the right’s value, but the currency serves as the actual
medium of exchange. See Robert Hahn, Trade-offs in Designing Markets with Multiple
Objectives, 13 J. ENVIL. ECON. & MGMT. 1, 1-6 (1986) [hereinafter Hahn I] (examining how
to define an emissions permit); Carol Rose, Property in the Global Environmental
Commons: Comparing Newfangled Tradable Allowances to Old-fashioned Common
Property Regimes, 10 DUKE ENVTL. L. & PoL. F. 45 (1999) [hereinafter Rose]; Richard B.
Stewart, Economics, Environment, and the Limits of Legal Control, 9 HARvV. ENVTL. L. REv.
1, 16 (1985) [hereinafter Stewart] (describing an ETM’s need for a quantifiable common
measure of pollution, environmental degradation, or risk).

11. A number of articles on specific ETMs have pointed out the importance of
currencies, but none have analyzed how they are determined and their central role in
determining the ultimate structure and operation of the ETM. See, e.g., ENVIRONMENTAL
LAW INSTITUTE, WETLAND MITIGATION BANKING 77-94 (1993) [hereinafter ELI-WETLAND]
(examining the definition of credits in wetland mitigation banking); Royal C. Gardner,
Banking on Entrepreneurs: Wetlands, Mitigation Banking, and Takings, 81 IowA L. REv.
527, 531 (1996) [hereinafter Gardner IJ (discussing the value of mitigation credits).
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face of nonfungibilities, we create an analytical framework that can inform the
assessment of any ETM. The structure flows from three distinct stages of an
ETM’s operation. Currency adequacy involves selection of the currency
unit—can the metric capture the significant values exchanged or do some
important features remain external to the trades? Part I of the article sets out
the theoretical issues underlying a currency’s adequacy, examining the
technical issue of how trading programs establish what the metric of exchange
shall be and why many ETM currencies remain crude, that is, unable to account
for important nonfungibilities across space, type, and time.

Exchange adequacy addresses construction of the exchange market—in the
face of a currency that fails to capture significant values, how can the market be
structured to ensure trades support environmental protection? Part II explores
regulators’ use of exchange restrictions to compensate for inadequate
currencies. = We postulate an inverse relationship between currency
sophistication and intensity of market constraint. If an ETM relies on a
comprehensive currency, there is little need for exchange controls; conversely,
and more often the case, crude currencies will result in tightly constrained
trading schemes if the market maker desires to restrict environmental
externalities. As with currency adequacy, however, equally strong pressures
counsel loosening of trading restrictions.

In Parts III and IV we shift our focus to habitat ETMs, where the latent
nonfungibilities found in all trading markets are greatly exacerbated. To test
our analytic framework empirically, Part III applies the model developed in
Parts I and II to a case study of a major habitat ETM—wetlands mitigation
banking. As our framework predicts, regulators have responded to the reliance
on a crude currency (usually acres) with the imposition of market constraints—
limiting the kind of wetlands that can be traded, the locations of the traded
wetlands, and the timing of trades. These restrictions on free trade minimize
the opportunities for exchanges that might harm the environment, but they also
limit the actual number of trades. In the face of pressures to “thicken” the
market, regulators have loosened these restrictions, leading to trades that fail to
promote environmental protection.

Part IV analyzes review adequacy—the institutional mechanisms for
reviewing trades. If, in practice, neither currency nor exchange adequacy will
often be achieved, then even trades of nonfungible commodities that fully
comply with the ETM’s rules will occasionally, perhaps systematically, fail to
increase social welfare. We argue that when currency and exchange adequacy
are not ensured, the model of exchange transforms from a commodity market to
a barter market, from anonymous trading of generic commodities to individuals
haggling over goods and services with unique attributes. In this setting, to what
extent should we be willing to let owners of nonfungible environmental
features strike deals which the rest of us cannot evaluate through any common
medium of exchange and which many of us might not strike? Put more
generally, who should determine the equivalency of such trades?
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