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1  INTRODUCTION

Emissions trading is a market-
based mechanism designed to allow firms
to choose the least expensive strategy to
meet environmental standards. The suc-
cess of emissions trading schemes –
notably in Europe and the United States in
reducing the sulfur dioxide emissions that
cause acid rain – makes them a promising
tool to achieve the large-scale cuts in
greenhouse gases necessary to stave off
some of the worst effects of climate change
in the 21st century.1

As more and more countries
accept the need to address climate change
on a priority basis, emissions trading will
play an increasingly significant role as an
approach that not only creates incentives
for firms to cut greenhouse gases emis-
sions but also spurs technological innova-

tion that ensures that this is done at the
lowest cost. In this way, emissions trading
capitalizes on the “Porter Hypothesis”
advanced by Michael Porter and Claas van
der Linde – where the application of strict
but flexible environmental standards fos-
ters innovations in technology whose value
meets or exceeds the costs of compliance.2
But the development of these “innovation
offsets” hinges on regulations that specify
performance standards, such as an emis-
sions trading scheme, rather than regula-
tions that impose technology standards or
otherwise limit flexibility.3

For example, early efforts by the
United States to cut acid rain-causing emis-
sions by mandating specific technologies
cost approximately $7 billion per year.
Once the regulations were amended to
include an emissions trading scheme in
1990, the costs of compliance fell drastical-
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SUMMARY

Emissions trading schemes represent a promising strategy to pursue economical-
ly efficient solutions to environmental problems, especially in regard to climate change. But
high compliance rates are essential to realizing the benefits of emissions trading schemes,
which can require continuous monitoring of both participating firms’ emissions and permit
trading activity. Low or even mediocre compliance levels can undermine the markets that
drive the incentives for new technologies and other benefits. As market-based incentives
continue to proliferate, regulators should consider what resources are required to ensure
full compliance. 



ly, and nearly one-fourth of the firms were
able to comply with the standard at a prof-
it.4 The European Union Emissions Trad-
ing Scheme (ETS)5 – the world’s first
mandatory international scheme, which
commenced operations in January 2005 –
is expected to allow the EU to achieve its
target under the Kyoto Protocol6 at a cost
of between €2.9 and €3.7 billion annually.7
This is less than 0.1% of the EU’s GDP.
Without the scheme, compliance costs
could reach up to €6.8 billion a year.8

But it is important to note that emis-
sions trading schemes are not appropriate
for toxic emissions that can be hazardous
to public health in the area surrounding a
facility. The U.S. EPA cautions against trad-
ing schemes for toxics, where “[a]llowing
such a facility to buy allowances … may
make a situation worse by causing a
‘hotspot’ if the cap does not require suffi-
cient reductions to minimize or prevent
local impacts.”9

2 BASIC DESIGN AND BENEFITS OF
EMISSIONS TRADING SCHEMES

Emissions trading schemes begin
with a hard “cap” or ceiling on total emis-
sions and the allocation of permits that enti-
tle participating firms to produce a specified
amount of emissions. Permits may be allo-
cated by auction, by predetermined criteria,
or by historic levels of emissions, although
the latter is generally the most common.10
Firms then use their allocated permits to
cover their existing emissions, and firms
whose emissions exceed their allocated
amount will seek to buy additional permits
from firms who have succeeded in reducing
their emissions. If the scheme involves
enough firms, and if there are no serious
institutional barriers to buying and selling
permits, then a market will emerge that
determines the cost of the permits. At this
point, firms are free to choose between cut-
ting emissions and selling excess permits
or maintaining (or even increasing) emis-
sions through the purchase of additional
permits on the market.

In a competitive market, the per-
mits will flow toward their highest valued

use.11 Firms that would receive lower value
from their permits (due to higher costs, for
example), have an incentive to sell them to
firms that would value them more.12 As
Tom Tietenberg points out, this basic logic
is true irrespective of how the permits are
initially allocated. “Whatever the initial allo-
cation, the transferability of the permits
allows them to ultimately flow to their high-
est valued uses. Since those uses do not
depend on the initial allocation, all initial
allocations result in the same outcome and
that outcome is cost effective.”13 Signifi-
cantly, regulators are thus free to use the
original allocation to address other issues,
including political or feasibility concerns,
without undermining the value of the
scheme.14 Emissions trading schemes,
consistent with the polluter pays principle,
help pass some of the cost of pollution con-
trol to the consumer of pollution-intensive
products by imposing the costs of environ-
mental harm on those who cause it and
those who benefit from it.15

In addition to their ability to pro-
voke ingenuity and invention, emissions
trading schemes have also spurred the
development of entirely new subsector of
the economy. For example, the mandatory
monitoring and reporting requirements
under the ETS have forced companies to
establish CO2 budgets and carbon man-
agement systems for the first time, employ-
ing scores of specialists and consultants.16
The carbon market has spawned a new
industry comprised of carbon traders, car-
bon finance specialists, carbon manage-
ment specialists, carbon auditors, and oth-
ers.17 New businesses such as Climate
Change Capital in the U.K., and the Chica-
go Climate Exchange in the U.S., are
poised to benefit from emissions trading
schemes by providing consulting services
that facilitate trading.18 But the benefits of
any emissions trading scheme hinge on its
rates of compliance. 

3  COMPLIANCE: THE MAINSTAY OF
EMISSIONS TRADING

High compliance is essential to
emissions trading schemes, and under-
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standing how to strengthen compliance
with these kinds of market-based mecha-
nisms must be a priority for many policy-
makers in both developed and developing
countries. As with any commodity traded in
a market, compliance is a “prerequisite of
investor confidence.”19 Low or even moder-
ate levels of compliance can destroy mar-
kets and undermine the financial incentives
that drive the benefits of emissions trading. 

A recent article by John K. Stran-
lund, Carlos A. Chavez, and Barry C. Field
discusses compliance and enforcement
issues arising in emissions trading
schemes.20 The authors note that environ-
mental agencies have often calibrated their
enforcement mechanisms to traditional
command-and-control regimes, which gen-
erally operate by setting environmental
standards and then sanctioning those firms
that fail to meet them. 

Emissions trading schemes, by
comparison, provide firms with a choice: to
reduce emissions or purchase permits. It is
this choice that complicates the regulators’
job. Under an emissions trading scheme,
regulators must monitor both emissions
levels and a firm’s participation in the trad-
ing scheme – in order to know the number
of permits each firm possesses at a given
time and to be able to sanction firms whose
emissions exceed their permit holdings. As
many schemes involve self-reported data
from firms, the regulator must consider
penalties for firms that falsify information.

From the firm’s perspective, they
must decide how much to emit, how much
to report, and how many permits to hold.
Generally, firms will do so according to the
lowest cost, which is why the cost of the
permits must, obviously, be lower than the
cost of the fines.21

Stranlund, et. al., argued that since
the permit price is the firm’s marginal cost
of acquiring enough permits to cover its
emissions, there is a greater incentive to be
non-compliant when permit prices are high.
Conversely, when permit prices are low
(and especially when fines are high) there
is a greater incentive to comply. They drew
particular attention to the extremely high
costs of fines in the U.S. Sulfur Dioxide

Allowance Trading Program as evidence
that high fines engenders high compliance.

Practice may bear them out: emis-
sions trading schemes have achieved high
compliance rates where monitoring, and
thus the threat of sanction, was high.
National level programs in the Europe and
the U.S have benefited from sophisticated
monitoring technology that allows regula-
tors to track the emissions of participating
firms. The U.S. EPA has experienced near-
ly 100 percent compliance with its SO2 pro-
gram in part due to its use of continuous
emissions monitoring technology (CEM).22
Participating facilities are required to install
continuous emissions monitoring systems,
which allows the EPA to maintain an accu-
rate tally of SO2 emissions. The EPA has
described the continuous emissions moni-
toring data as “the gold standard to back up
the paper currency of emissions
allowances” by “verifying the existence and
value of the traded allowance.”23 

The near perfect compliance in the
SO2 program presumably is the result of
the continuous monitoring, which makes it
easy for EPA to detect any violations. Van-
denberg, however, suggests that there may
be another reason contributing to the high
compliance rate, specifically the activation
of the “autonomy norm.”24 The SO2 pro-
gram allows firms more autonomy to
choose strategies, including methods of
compliance, compared with other programs
under the U.S. Clean Air Act. “Firms are
required to hold emissions allowances for
all relevant emissions, but they can (with
some limits) control many variables in the
compliance calculus, including the number
of emissions allowances purchased and
the means of achieving emissions equal to
those allowances. The means of achieving
emissions totals may include end-of-pipe
controls, switching to cleaner-burning fuels
and reducing plant operations.”25 Because
market-based regulatory approaches allow
more flexibility, they presumably elicit a
stronger and more favorable perception of
autonomy. This may contribute to
increased compliance rates compared to
more traditional command-and-control
approaches with less autonomy.

 



4  THE FEASIBILITY OF
EMISSIONS TRADING SCHEMES
IN DEVELOPING AND
TRANSITION COUNTRIES 

Skeptics point out that the benefits
of emissions trading schemes will only be
realized by the countries with the resources
and technological expertise necessary to
administer them. Emissions trading
schemes in developing countries have
been derided as a waste of valuable
resources that could be more effectively
applied to command-and-control programs,
which remain the backbone of any serious
environmental regime. But Joe Kruger,
Katherine Grover, and Jeremy Schreifels
have commented that there is little empiri-
cal evidence to suggest that the resources
or expertise necessary to implement emis-
sions trading schemes are greater than for
other types of regulation.26 And this has not
stopped programs from going forward in
China, Chile, and the Philippines, which
have all pioneered their own emissions
trading programs. One of the biggest draw-
backs is the cost of implementing continu-
ous emmissions monitoring technology. But
some emissions may be tracked using
engineering calculations – such as by mon-
itoring fuel composition and consumption
data to calculate total emissions.27 Regula-
tors can also review supplemental informa-
tion such as fuel purchases and product
output to estimate emissions levels.28

5 CONCLUSION

High rates of compliance are
essential for emission trading schemes to
succeed. Investors will not participate and
the market will fail unless there is sufficient
assurance that the contracts that support
the trades will be fulfilled, and that violators
will be punished. Because trading schemes
promote efficiency and technology innova-
tion, they are essential for any regulatory
effort to address climate change. Sufficient
resources to ensure full compliance must
be provided, along with sufficient training
for the new cadre of compliance officials
who will require a new skill set.
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