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Welcome to the first edition of the Clean Air
Markets Update, a periodic report focused on the
application of market mechanisms for environ-
mental protection. The Update is produced by
EPA’s Clean Air Markets Division, which manages
the U.S. sulfur dioxide (SO2) trading program. 
In these pages, we will explore the key elements
involved in the design, implementation, and operation of market-based 
mechanisms, focusing on emissions trading. We will also look at how market
mechanisms can be successfully applied to local and national environmental
problems. The Update offers a governmental perspective on emissions trading
that primarily targets a global audience of government officials. Members of
the academic, business, and environmental communities may also find many of
our articles of interest. 

Each issue of the Update will contain features on various policy and techni-
cal aspects of market-based mechanisms—the kinds of issues that decision-
makers will face when deciding whether and how to introduce market
mechanisms as policy instruments. In each issue, the Update will track the
progress of an evolving trading program. We will examine some of the chal-
lenges of designing and implementing a cap and trade program and how these
issues can be resolved. Finally, the Update will contain the latest news on mar-
ket mechanisms from around the world, including information on recent and
upcoming events of potential interest to our readership. Periodically, we may
also feature articles by guest authors from other governments, industry, non-
governmental organizations, or academia.

The Update is available on the EPA Web site at <www.epa.gov/airmarkets/
camupdate> or via regular postal mail upon request. We hope that you find the
Clean Air Markets Update informative, and we invite you to submit comments,
suggestions, news, and trading-related questions. We will try to address these
submissions in subsequent issues of the Update, and we welcome the chance to
open a dialogue with our readers. Please send feedback to Melanie Dean, 
editor, at <dean.melanie@epa.gov> or by calling 202 564-9189.

IInnssiiddee  TThhiiss  IIssssuuee::

The Environmental
Case for Emissions
Trading

Update on U.S.
emissions Trading
Programs

Glossary of 
Trading-Related terms
in this issue

Developing an
Emissions Trading
Program in Slovakia:
A Case Study

News from Around
the World

Domestic Emissions
Trading Programs
Around the Globe
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Since the U.S. sulfur
dioxide (SO2) trad-
ing program, more

commonly known as the Acid
Rain Program, began in 1995,
the concept of emissions trad-
ing has played an increasingly
important role in the develop-
ment of air quality improve-
ment programs in the United
States and abroad. Interest in
the SO2 trading model can be
traced in part to the dramatic
cost savings associated with its
implementation. However,
cost savings are only part of
the story—market-based
mechanisms can also provide
impressive environmental
results. This article reviews
the environmental case for
emissions trading and
describes four reasons why a
well-designed cap and trade
program can provide better
environmental results than a
conventional, command-and-
control approach.

RReeaassoonn  ##11::  TThhee
CCaapp  PPrroovviiddeess
EEnnvviirroonnmmeennttaall
CCeerrttaaiinnttyy

The most important
advantage of using cap and
trade—provided the environ-
mental problem is suited to
using this mechanism—is the
creation of environmental
certainty. A cap and trade
program establishes the pro-
gram goal (the cap) as an
allowable quantity of total
emissions needed to achieve
a desired degree of environ-
mental improvement. By cap-

ping emissions, allocating or
auctioning allowances equal
to the total emissions cap,
and enforcing compliance by
affected entities, the environ-
mental integrity of the pro-
gram is guaranteed. Even if
industrial production or elec-
tricity generation grows at a
faster rate than expected,
emissions will not exceed the
cap because the total number
of allowances in the system
remains unchanged.

Economic growth is accom-
modated through the flexibil-
ity of emissions trading and
through a constant incentive
to employ improved emission
reduction technologies.

Although the SO2 cap
under the Acid Rain Program
provided certainty of signifi-
cant national reductions, some
stakeholders initially raised
concerns that a market-based
approach could have a nega-
tive impact on local air quality

by allowing the highest-
emitting sources to purchase
allowances, rather than reduce
their own emissions. They
argued that this would result
in a failure to achieve reduc-
tions where most needed. To
address this concern, separate
health-based requirements
under the U.S. Clean Air Act
remain in place to ensure that
ambient air quality require-
ments are met (through pro-
hibiting sources to emit
pollutants in excess of certain

levels, regardless of the
amount of allowances they
hold). These concerns have
been further put to rest as
implementation progresses,
because the largest emissions
reductions in the program to
date have occurred in the
heaviest-emitting regions. SO2

emissions from electric power
generators participating in the
Acid Rain Program have
already decreased by more
than 6 million tons below
1980 levels, representing more

2 Clean Air Markets Update

TThhee  EEnnvviirroonnmmeennttaall  CCaassee  
ffoorr  EEmmiissssiioonnss  TTrraaddiinngg  —Melanie Dean, U.S. EPA

AAccttuuaall  IImmpprroovveemmeennttss  iinn  EEnnvviirroonnmmeennttaall  QQuuaalliittyy  aass  aa
RReessuulltt  ooff  tthhee  UU..SS..  AAcciidd  RRaaiinn  PPrrooggrraamm
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than half of the 2010 reduc-
tion goal. These reductions
have contributed to decreases
in ambient SO2 concentra-
tions as well as in wet and dry
sulfate deposition levels. 

RReeaassoonn  ##22::  
LLoowweerr  CCoossttss  CCaann
SSuuppppoorrtt  SSttrroonnggeerr
EEnnvviirroonnmmeennttaall  GGooaallss

Another important
advantage of a cap and trade
program is that the inclusion
of the cost-minimizing trading
feature may enable policy-
makers to pursue a more ambi-
tious environmental goal than
would otherwise be politically
and/or economically feasible.
Because trading allows compa-
nies to choose among compli-
ance options, and thereby
minimize costs, cap and trade
programs may allow govern-
ments to pursue more ambi-
tious environmental goals for
a given expenditure. Prior 
to the introduction of the 
10-million-ton reduction
under the Acid Rain Program,
most proposals sought only an
8-million-ton reduction using
conventional approaches. 

RReeaassoonn  ##33::  
BBaannkkiinngg  EEnnccoouurraaggeess
EEaarrllyy  RReedduuccttiioonnss

The existence of a cap on
emissions may also encourage
sources to pursue additional
and/or earlier reductions of
emissions than would have
otherwise occurred. This is a
result of two primary drivers:
first, the cap and associated
allowance market creates a
monetary value for reduced
emissions, providing sources
with a tangible incentive to
decrease emissions. Second, a
cap and trade program that

incorporates the flexibility of
banking in its design gives
sources an additional incen-
tive to reduce emissions in
excess of requirements.
Banking allows sources to
carry over unused allowances
to use in a future compliance
period when there may be
more restrictive requirements.
The ability to bank allowances
in a cap and trade program
can provide significant reduc-
tions early in the program—
but practitioners must
understand that banking can

also delay the achievement of
an annual emission reduction
target later in the program
when banked allowances are
used. Because banking does
not delay achievement of
cumulative reductions, this
trade-off does not represent an
environmental concern when
addressing problems such as
climate change or acid deposi-
tion, which result from an
accumulation of emissions
over time. However, when
addressing a problem caused
by short-term episodes of high
emissions, such as regulating
nitrogen oxides (NOx) to mit-
igate ground-level ozone,
analysis should be undertaken
to weigh the possible effects 
of banking.

RReeaassoonn  ##44::
IImmpprroovveedd
AAccccoouunnttaabbiilliittyy  

Cap and trade programs
require the creation of com-
pliance structures that are use-
ful regardless of whether any
trading occurs. Participating
sources must fully account for
each ton of emissions accord-
ing to stringent protocols to
ensure completeness, accura-
cy, and consistency. Accurate
monitoring of all emissions
and timely reporting are criti-

cal to the success of a
cap and trade pro-
gram because they
ensure the fungibility
of allowances and the
integrity of the cap.
Moreover, both Chile
and Slovakia, which
recently have experi-
mented with cap and
trade, found that
these programs served
as an incentive for
more complete and
accurate emissions

inventories. This mirrors the
U.S. experience, where plac-
ing a value on emissions led
sources to improve reporting
of the fuel and emissions data
upon which allowance alloca-
tions were based. All of the
reported information on emis-
sions—and the trading of
allowances—can be made
available to the public on the
Internet. This transparency
provides the necessary confi-
dence in the efficacy of the
market tool and the necessary
accountability of each source
for each ton of emissions.

For further information,
please contact Melanie Dean
at <dean.melanie@epa.gov>
or 202 564-9189.

Clean Air Markets Update 3
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4 Clean Air Markets Update

UUppddaattee  oonn  UU..SS..  EEmmiissssiioonnss
TTrraaddiinngg  PPrrooggrraammss

SSOO22 AAlllloowwaanncceess  TTrraannssffeerrrreedd  iinn  tthhee  AAcciidd  RRaaiinn  PPrrooggrraamm
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• In 2000, the 2,262 units covered by Phase II of the Acid Rain Program emitted 11.2 million
tons of SO2, or 10 percent less than 1999 levels and 35 percent below 1980 levels.

• Emissions in 2000 were above the allowances issued. This was both expected and allowed due
to the substantial banking of early reductions achieved through 1999. Please refer to reason #3
on page 3 for a discussion of the role of banking in a cap and trade program.
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• Since 1994, more than 121 million SO2 allowances have been transferred.

• Approximately 41 percent of all SO2 allowances have been traded between different companies.

EEmmiissssiioonnss  ffrroomm  SSoouurrcceess  PPaarrttiicciippaattiinngg  iinn  tthhee  AAcciidd  RRaaiinn  PPrrooggrraamm

..... Allowances issued for 263 Phase 1 units; 1995-1999; Allowances issued for all affected sources in 2000.

Implementation
of the U.S. Acid
Rain Program
began in 1995 to
reduce annual
SO2 emissions
from power gener-
ation by 50 per-
cent nationally
through a cap and
trade program.
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AAlllloowwaanncceess  aanndd  EEmmiissssiioonnss  ffrroomm  SSoouurrcceess  PPaarrttiicciippaattiinngg  iinn  tthhee
OOzzoonnee  TTrraannssppoorrtt  CCoommmmiissssiioonn  NNOOxx BBuuddggeett  PPrrooggrraamm
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• In 2000, more than 900 stationary combustion units in 9 states reduced NOx emissions by 
11 percent below compliance requirements.

• For additional information on the U.S. SO2 and NOx trading programs, please see
<www.epa.gov/airmarkets/progsregs/index.html>. For compliance reports for these
programs, please see <www.epa.gov/airmarkets/cmprpt/index.html>.

Glossary of Trading-Related Terms
AAlllloowwaannccee: an authorization
to emit a specific quantity of a
pollutant (e.g., 1 ton) under a
cap and trade program.

BBaannkkiinngg: the ability of sources
to carry over unused allowances
and/or offsets for use in a later
compliance period.

CCaapp  aanndd  TTrraaddee:: programs
that establish aggregate emis-
sions caps and allow sources to
trade their authorized emissions
as a commodity. Emitting facili-
ties covered by the program can
tailor their compliance strategies
to reflect their own least-cost
approaches and adjust to
changes in technology or market
conditions by buying or selling
allowances as needed in a pri-
vate market.

FFuunnggiibbiilliittyy:: the interchange-
ability of allowances, credits,
and/or offsets, assuming that
each unit represents a consistent-
ly measured and standardized
quantity of emissions. 

SSoouurrccee: any plant or facility
that produces emissions.

Implementation of the Ozone
Transport Commission NOx
Budget Program began in
1999 in nine northeastern
U.S. states to reduce NOx
emissions region-wide during
summer months, when smog
forms. It is a cap and trade
program modeled after the
Acid Rain Program.
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6 Clean Air Markets Update

Slovakia has estab-
lished a national
cap and trade pro-

gram for sulfur dioxide (SO2)
emissions.  The sources
affected by this program have
received their allocations,
and compliance begins in
2002.  This article briefly
describes the Slovakian pro-
gram.  Subsequent issues of
the Update will provide fur-
ther insight into the issues
encountered during develop-
ment and lessons learned for
future program design.

LLeeggaall  AAuutthhoorriittyy

In 1998, the government
of Slovakia passed a law allow-
ing the use of emissions trad-
ing for air pollution control.
This law gives authority to the
Ministry of Environment to
establish a cap and trade pro-
gram for large and medium
sources for a variety of pollu-
tants.  This is done by issuing
an emissions quota for a 
specific pollutant to each of its
79 administrative districts.
Consequently, each district is
required to set quotas for  indi-
vidual sources.  In this stage,
only large sources—more than
50 MW thermal input—are in
the program.  The sources may
trade the quotas or portions
thereof.  The law requires 

that the district quotas be
established at least 18 months
prior to the start of the pro-
gram.  The districts must then
issue the source quotas at least
9 months prior to the start of
the program.

EEssttaabblliisshhmmeenntt  ooff
tthhee  SSOO22 PPrrooggrraamm

As a signatory of the
Protocol to Abate Acidifi-
cation, Eutrophication and
Ground-Level Ozone,
Slovakia committed to

reduce its SO2 emissions to
110 thousand tons by 2010.
To guarantee that this com-
mitment is met, the Ministry
established a cap and trade
program that will capture
about 80 percent of the
national SO2 emissions.
District quotas were
announced for the first 

3 years of the program, 2002-
2004.  The Ministry began
the program by issuing quo-
tas in the initial year that
total more than the current
emissions for the affected
sources.  This cap on large
sources decreases for the 
2 subsequent years, with the
intention that the cap will
continue to decrease until
2010, when the emissions
goal is achieved. More infor-
mation on the development
of the Slovakian trading pro-
gram will be included in the

next issue. For additional
information in the mean-
time, please contact
Stephanie Benkovic at 
<benkovic.stephanie@epa.gov>
or 202 564-9142, or 
Gabriela Fischerova at 
<fischerova.gabriela@
enviro.gov.sk>.

DDeevveellooppiinngg  aann
EEmmiissssiioonnss  TTrraaddiinngg
PPrrooggrraamm  iinn  SSlloovvaakkiiaa::  
AA  CCaassee  SSttuuddyy
—Mary Shellabarger, U.S. EPA and Gabriela Fischerova, Slovakian Ministry of Environment
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Clean Air Markets Update 7

TTrraaddiinngg  RReellaatteedd
EEvveennttss

September 2001
UUNNCCTTAADD//EEaarrtthh  CCoouunncciill
WWoorrkksshhoopp  ttoo  PPrroommoottee  tthhee
EEmmeerrggiinngg  GGrreeeennhhoouussee  ggaass
((GGHHGG))  MMaarrkkeett  ffoorr  EEccoonnoommiieess
iinn  TTrraannssiittiioonn  ((EEIITTss))..    

This workshop is a follow-up
to a September 1999 work-
shop to explore trading-
related issues, such as 
monitoring and reporting,
and to identify ways to 
promote the GHG market 
in EITs. Contact: <Ricardo.
Pronove@unctad.org>; 
Phone: (41-22) 917-2116; 
Fax: (41-22) 907-0044.

September 26-27, 2001

EEPPAA  NNOOxx BBuuddggeett  TTrraaddiinngg
PPrrooggrraamm  WWoorrkksshhoopp

in Alexandria, Virginia,
USA. The workshop, which
is free and open to the pub-
lic, will address implementa-
tion of the NOx trading
program under the Clean Air

Act Section 126 Rule 
and the NOx State
Implementation Plan (SIP)
Call. For more information,
please see <www.epa.gov/
airmarkets/fed/nox/
index.html> or contact
Gabrielle Stevens at
<stevens.gabrielle@epa.gov>; 
Phone: 202 564-2681; 
Fax: 202 564-7372.

September 30 to
October 2, 2001
TThhee  EEmmiissssiioonnss  MMaarrkkeettiinngg
AAssssoocciiaattiioonn  ((EEMMAA))  55tthh  
AAnnnnuuaall  FFaallll  MMeeeettiinngg  aanndd
IInntteerrnnaattiioonnaall  CCoonnffeerreennccee  

at the Hilton Oceanfront
Resort in Hilton Head Island,
South Carolina, USA. The
conference will address policy
and design aspects of emis-
sions trading programs.
Contact:  Emissions
Marketing Association,
Phone: 414 276-3819; 
Fax: 414 276-3349;
<www.emissions.org>.

October 14-18, 2001
SSeeccoonndd  IInntteerrnnaattiioonnaall
NNiittrrooggeenn  CCoonnffeerreennccee  

sponsored by U.S. govern-
ment and industry organiza-
tions and the Dutch Ministry
of Spatial Planning will be
held in Potomac, MD, USA.
Contact:  Rhonda Kranz,
Ecological Society of
America, <rhonda@esa.org>
or 202 833-8773.

Fall of 2001

EPA’s Clean Air Markets
Division will publish its
TToooollss  ooff  tthhee  TTrraaddee::  AA  gguuiiddee
ttoo  DDeessiiggnniinngg  aanndd  OOppeerraattiinngg  
aa  CCaapp  aanndd  TTrraaddee  PPrrooggrraamm..  

Contact:  Jennifer Macedonia at
<macedonia.jennifer@epa.gov>;
Phone: 202 564-9123.

NNeewwss  ffrroomm  AArroouunndd  
tthhee  WWoorrlldd
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