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SO2 Emissions Trading:

Does it Work?

Emissions trading has allowed reduction in emissions of a
critical pollutant and has drawn attention to an important
new policy option, but the success of the program cannot
truly be evaluated until 2000—at least a decade after the

passage of the CAAA.

Frank Ackerman and William Moomaw

he 1990 Clean Air Act

Amendments (CAAA) in-
corporated a much-discussed in-
novation in environmental pol-
icy—tradable permits for sulfur
dioxide (50,) emissions. In the
years since the adoption of the
CAAA, SO; emissions have fallen
rapidly. However, it is surpris-
ingly difficult to determine how
much of a causal relationship ex-
ists between the policy and the de-
cline in emissions, as we found in
a recent review of the trading
process.' Since similar tradable
permit systems have been pro-
posed for reduction of other pol-
lutants and for promotion of re-
newable energy sources, an
analysis of the experience with

SO; trading may have broad im-
plications for many areas of pub-
lic policy for the electric industry.

The 1990 Clean Air Act
Amendments

By 1980, a consensus had devel-
oped that anthropogenic SO, emis-
sions, most of them from electric
power plants, were the principal
cause of acid precipitation. Doz-
ens of proposals for controls on
sulfur emissions were introduced
in Congress in the 1980s, but none
were adopted—both because of
the high cost of scrubbers, the con-
ventional control technology, and
because of political opposition.

Emissions trading was the idea
that finally broke the legislative
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logjam, and won the support of
the Bush administration and the
Congress. The CAAA, introduced
in 1989 and passed in 1990, set a
cap on emissions, granted allow-
ances equal to the cap (distributed
to firms roughly in proportion to
their 1985 emissions), and author-
ized trading in allowances within
and between firms. Any firm that
emitted sulfur in excess of the al-
lowances it held would be fined
$2000 per ton, significantly more
than the cost of controls, and
would lose a one-ton emission al-
lowance for the next year for each
ton of excess emissions.

f course the law, as finally
Opassed, was considerably
more complex than this simple de-

scription. The most significant
source of complexity was the dis-
tinction between Phase I and
Phase II of the implementation.
Phase I began in 1995 and covered
only the largest sulfur emitters
(110 plants, comprising 263
units—primarily older, coal-burn-
ing plants), which were required
to achieve a moderately reduced
level of emissions. Phase II will be-
gin in 2000 and will require all
participants to achieve a much
lower level of emissions. The re-
sult of this two-phase procedure
was a modest drop in the cap on
total nationwide emissions in
1995, to be followed by a much
bigger drop in 2000, and then sev-
eral smaller reductions as various
loopholes and special provisions
expire in later years. The final cap
is about half of the late 1980s peak
level of emissions.

Emissions trading, as embodied
in the CAAA, can be evaluated

from three different perspectives.
First, was it a political success?
Second, did it have the intended
results? And third, has it won ac-
ceptance as an appropriate policy
approach for this and other envi-
ronmental problems?

Emissions trading was a
political success, though there
is obvious room for
improvement.

Forceful advocacy of emissions
trading, primarily by the Environ-

One aspect of emis-
sions trading that
proved controversial—
and could be improved
on in future systerms—
was the initial distribu-
tion of allowances.

mental Defense Fund (EDF) and
academic economists, was crucial
to the adoption of the CAAA. For
congressional moderates in both
parties, and for key Bush admini-
stration figures, EDF’s approach
was a more acceptable alternative
to the conventional environ-
mental regulation advocated by
congressional liberals and EPA
staff. Without the provision for
tradable permits, it is unlikely
that any measure reducing SO,
emissions would have been
adopted in 1990.

Although the broad outlines
and many of the details of the
CAAA were important to its pas-
sage, a number of provisions
could be improved. For example,
while the trading mechanism is
simpler to administer than tradi-

tional regulation of emissions, it
still has posed greater-than-antici-
pated administrative burdens.
CAAA enforcement requires con-
tinuous emissions monitoring at
hundreds of facilities in Phase |,
and thousands in Phase II. Formal
registration of allowance owner-
ship, which must be updated
every time they change hands, is
also required. An EPA internal re-
view suggested that a $1 per ton
emissions fee should have been in-
cluded in the CAAA to support
administration of the new regula-
tory process.

Another aspect of emissions

trading that proved contro-

versial—and could be improved
in future trading systems—was
the initial distribution of allow-
ances. This obscure process in ef-
fect distributed the regulatory bur-
den and created winners and
losers. In the end, 29 different for-
mulas were involved in the alloca-
tion of allowances. One could ar-
gue that allocation of allowances
via debate in Congressional com-
mittees is more democratic and
open to public view than the bu-
reaucratic decision-making that
often picks de facto winners and
losers under traditional controls.
Nonetheless, few people outside
the industry realized the impor-
tance of the 29 allocation formulas
until long after they were adopted.
Alternative allocation procedures
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could be envisioned, such as a
government auction of all allow-
ances—an approach that would
vastly simplify the process while
generating public revenue. (Un-
der the CAAA, only a small num-
ber of allowances, less than three
percent of the total, are auctioned
annually by the EPA.) The bene-
fits of allowance trading sug-
gested by economic theory do not
depend on the choice of one or an-
other method of initial allocation.
related point about the

Apolitics of emissions trad-
ing involves the precedent set by
the CAAA. If allowances are dis-
tributed largely in proportion to
base-year emissions, there is a
danger of creating a perverse in-
centive to postpone pollution re-
duction efforts until after the base
year. In fact, part (by no means
all) of the complexity of the 29 al-
location rules was caused by a de-
sire to credit those who reduced
sulfur emissions before the 1985
base year. Some utilities now
working on early reductions of
carbon emissions expect to qual-
ify for similar credits if carbon
trading is introduced. The lesson
for the future: When proposing
new trading systems, the base
year should be set as early as pos-
sible, and some form of credit
should be granted for early reduc-
tions.

SOz emissions have dropped,
but the role of emissions
trading is uncertain.

SO, emissions have fallen rap-
idly, even faster than required by
Phase I of the CAAA. However,
trading between firms has not yet

reached a scale at which it could
be credited with playing a large
part in the emissions reduction.
That is, purchases of allowances
by one utility from another have
played almost no role in Phase |
compliance.

A much greater volume of trad-
ing has occurred internally, be-
tween units of the same company.
This is undoubtedly where allow-

Western low-sulfur
coal had been too ex-
pensive for Midwest-
ern utilities due to
high transportation
costs. Railroad derequ-
lation changed all that.

ance trading has had the greatest
impact. In effect, the CAAA sets
up a company-wide “bubble”
over each firm, and allows man-
agement complete freedom to re-
allocate pollution rights and re-
duction efforts within the bubble.
Traditional regulation set stand-
ards separately for each individ-
ual emissions source; in contrast,
the flexibility of the new approach
has allowed faster, lower-cost re-
ductions in aggregate emissions.
When allowances have been
traded between firms, the prices
have been surprisingly low. Be-
fore the adoption of the CAAA,
the cost of conventional controls

was estimated at $1500 per ton of
emissions. The EPA and other ana-
lysts initially predicted that trad-
ing would lower the cost of con-
trols to $500-$750 per ton;
optimists hoped that the cost
would eventually fall to $250. In
fact, trading began at $250, and
the price has been at or below
$150 per ton of emissions for sev-
eral years. In May 1997, allow-
ances traded at roughly $95.
Companies that decide not to
buy allowances from others—the
majority of companies, to date—
must have found a way to reduce
their own emissions, at a cost com-
parable to, or less than, the price
of allowances. For many utilities
in the 1990s, the key to that reduc-
tion has been cheap low-sulfur
coal. In the past, Western low-sul-
fur coal had been prohibitively ex-
pensive for Midwestern utilities
due to high transportation costs.
By the time Wyoming coal
reached the Mississippi, rail
freight charges traditionally ac-
counted for well over half of its
delivered cost. Railroad deregula-
tion in the 1980s changed the
equation, expanding the region
within which Western coal is com-
petitive with Appalachian and
Midwestern high-sulfur coal.
raditional utility regulation
may also have discouraged
external allowance sales, although
deregulation will reduce the im-
portance of this effect in the fu-
ture. Regulation generally re-
quires that any operating savings
be passed on to customers, and al-
lows any prudently incurred costs
to be passed on as well. Impru-
dent costs, however, may be disal-
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lowed by regulators; that is, they Phase II. Over-compliance with low-sulfur coal was beginning to

may have to come out of profits.
So if a utility sells allowances and
later buys them back at a lower
price, it will likely have to pass on
the savings in the form of lower
rates. But if it sells allowances and
later buys them back at a higher
price, it runs the risk of having the
difference in price declared an im-
prudent cost. Naturally, this
makes utilities reluctant to sell al-
lowances if there is even a slight
chance of needing them in the fu-
ture.

arly participation in trading

was also discouraged by ar-
bitrary features of the CAAA, par-
ticularly the separation between
Phase I and Phase II. In Phase I,
the largest emitters must make
moderate reductions; it is not un-
til Phase II that all emitters must
make substantial reductions. The
two-phase structure means that
only Phase I participants can sell
excess allowances before 2000—
and that the only likely customers
are other Phase I participants,
most of whom have ample low-
cost opportunities for emission re-
ductions on their own. As a result,
both sales and prices have been
low. A more rapid start-up, affect-
ing all participants simultane-
ously, would likely have in-
creased the use, and the benefits,
of the trading mechanism.

Another CAAA provision, not

necessarily undesirable, has also
limited trading to date. Utilities
with excess Phase [ allowances
can “bank” them for later use in
meeting the stricter Phase II emis-
sion limits. This feature enables
utilities to ease the transition into

L

Phase I has led to banked allow-
ances, in effect buying the right
for some firms to take extra time
beyond 2000 to come into compli-
ance with the Phase II limits. The
popularity of allowance banking,
however, has reduced the sales of
excess allowances.

Some of the institutional factors

| that have limited trading may

Industry’s over-com-
pliance with Phase I re-
sulted in an ample sup-
ply of allowances to
meet demand, so

prices have remained
low.

seem undesirable, and efforts
could be made to avoid them in
the future. The decreased cost of
low-sulfur coal, however, appears
to be good news for SO, reduc-
tion; presumably this is not some-
thing to be avoided. Yet the im-
pact of cheap coal introduces a
puzzle into the analysis of emis-
sions trading. Most observers at-
tribute a majority of the SO, emis-
sion reductions in the 1990s to
utilities switching to low-sulfur
coal. To the extent that poliution is
reduced by fuel-switching, which
would have been profitable in
any case, what is added by emis-
sions trading? As long as cheap

travel eastward in the late 1980s,
any policy adopted in 1990 might
have looked similarly, and mis-
leadingly, effective.

rading may well play a

larger role in Phase II com-
pliance, starting in 2000. The vol-
ume of allowance trading has
been growing in 1997, with some
independent power producers,
distributors, and coal companies,
among others, showing an inter-
est in purchasing allowances for
future use. However, the indus-
try’s over-compliance with Phase
[ has resulted in an ample supply
of allowances to meet this de-
mand; therefore, prices have re-
mained low. And, it is impossible
to predict how many of the Phase
II participants (thousands of
whom will be inexperienced with
the program) will make use of the
opportunity to trade.

Yet even if active trading be-
tween firms becomes central to
Phase I compliance, this will oc-
cur a full decade after adoption of
the CAAA—a remarkably slow
start-up for a policy innovation.
Allowance trading is, at the same
time, already “old news” to many
observers, and still three years
away from the first real test of its
full potential.

Overall evaluation of the
CAAA emissions trading
mechanism remains
controversial.

In political terms, the CAAA in-
corporated an innovative ap-
proach to environmental policy
which led to passage of legislation
that requires a sharp reduction in
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SO, emissions. In economic terms,
emission reduction was achieved
at an unexpectedly low cost, but
much of this was due to the drop
in low-sulfur coal prices. The ulti-
mate contribution of trading will
not become clear until after 2000—
more than a decade after passage
of the CAAA. Does this represent
a success or a failure?

verall evaluations of the

CAAA trading mechanism
are divided. At one extreme there
are vocal “CAAA enthusiasts,” in-
cluding state officials in agencies
such as the Illinois Environmental
Protection Agency, who hope to
reproduce the success in emis-
sions reduction by applying simi-
lar strategies to other emissions.
Economists and brokers, for differ-
ent professional reasons, are gen-
erally predisposed toward enthu-
siasm for trading.

In the middle are observers who
welcome the low-cost, rapid re-
duction in SO; emissions, but
credit the reduction achieved thus
far to features almost incidental to
the CAAA. On this view, the
CAAA is hardly even a good test
of the idea of emissions trading.
For example, the slowness with
which active inter-firm trading be-
gan under the CAAA is not inevi-
table. A previous application of
tradable permits, for refineries re-
moving lead from gasoline in the
1980s, prompted much more im-
mediate activity, and was unmis-
takably effective almost at once.

On the more critical end of the
spectrum are many in the environ-
mental community who raise
both general and specific objec-
tions to allowance trading. The

general objection is that the distri-
bution of allowances appears to
create a government-sanctioned
right to pollute. If the environ-
ment, like life itself, is inherently
priceless as a matter of ethical
principle, then trading in permits
to destroy pieces of it borders on
sacrilege. (The trading in refinery
lead permits in the 1980s differed
in this regard, since the allowable
lead levels declined steadily and

rapidly toward zero; thus no per-
manent right to pollute was in-
volved.)

There is also the more specific
concern that pollutants may ex-
ceed critical levels in sensitive ar-
eas. Under the CAAA, total emis-
sions are capped but the
geographical distribution of those
emissions is not limited. Any one
area, therefore, could experience
an increase in acid precipitation,
even while overall totals are con-
stant or declining. The rapid re-
duction in sulfur emissions has

.apparently avoided the creation

of local “hot spots” in this case,
but it remains a potential issue for
future trading schemes.

Conclusion

The inclusion of emissions trad-
ing in the CAAA has been success-
ful in two key respects: It has led
to the adoption of legislation that
is reducing emissions of a critical
pollutant, and it has drawn atten-
tion to the potential of an impor-
tant policy option that may be
relevant for other pollution prob-
lems as well. But due to a number
of coincidences (mostly fortu-
nate), it is difficult to establish
whether the CAAA trading
mechanism will ultimately suc-
ceed on the economic grounds on
which it is often justified.

In this regard, it is worth con-

sidering the meaning of the
unexpectedly low price of allow-
ances. Economists could maintain
(and some do) that this simply
shows that pollution reduction
has been achieved very cheaply
through the market. Even though
the price is bound to rise as Phase
Il approaches, allowances will
likely remain cheaper than any-
one expected in 1990. Some ob-
servers are clearly troubled by
such low prices. This may repre-
sent an echo of the environmental
objection to emissions trading: If
society is determined to sell some-
thing as precious and sensitive as
the right to pollute, the price
should at least be high enough to
draw attention to the purchase
and act as a disincentive for pollu-
tion.

Another response to the remark-
ably low price of allowances is
that it makes it possible to lower
the cap still further. If pollution re-
duction is so cheap, perhaps soci-
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ety should buy more of it. The
CAAA cap of roughly half of
peak 1980s emissions was the re-
sult of arbitrary political compro-
mises, not scientific analysis of
critical loadings on sensitive ar-
eas. If the drafters of the legisla-
tion had known how low the cost
of reduction would be, they might
well have pushed for a lower cap.
ooking toward the future,
Lthere is no basis for “one
size fits all” advocacy of emis-
sions trading across the board. A
more promising direction would
be an analysis of the conditions
under which various policy op-
tions are most appropriate. When
is emissions trading the right an-
swer? What factors made it more
immediately effective in the case
of refinery lead reduction? When
are other market-based incentives
likely to be more effective than
emissions trading? And when is
traditional regulation still the best
approach? It might be reassuring,
for example, to maintain rigorous,
burdensome, command and con-

trol regulation of high-level radio-
active waste.

An overly narrow focus on the
CAAA trading mechanism and
U.S. political considerations has
also inhibited agreement on a
comprehensive international SO,
reduction protocol. The Economic
Commission for Europe, an
agency that includes all of the na-
tions of Eastern and Western
Europe, the U.S. and Canada, has
been working since 1979 to re-
duce the long range transport of
air pollutants in Europe and
North America. It has developed
a series of agreements that limit
the export of pollutants across na-
tional boundaries, with reduc-
tions based upon the concept of
critical loading of sensitive envi-
ronments. The U.S. has worked to
weaken the SO, standard because
it conflicts with the CAAA, and
has refused to become a party to
the agreement. Surprisingly little
work has been done to reconcile
the two approaches or even to de-
termine the true on-the-ground

Before trading began it was quite unclear how the players would fare.

difference between them. The in-
troduction of tradable permits
could facilitate emissions reduc-
tions in Europe, while the utiliza-
tion of critical loading criteria to
determine emission reduction tar-
gets provides a rational basis that
is lacking in U.S. legislation. Com-
bining the best features of the two
approaches might help reduce air
pollution cost-effectively on both
continents.

he U.S. “cap and trade” ap-

proach to lowering SO,
emissions has been a major policy
innovation, but it is too early to
tell how effective it will ultimately
be in achieving its goals. The flexi-
bility introduced by the trading
option, within firms at least as
much as between them, appears
to be a valuable contribution, but
hard quantitative evaluation of its
results is not yet possible. To be
more effective, future agreements
for other pollutants should reduce
the administrative complexities of
the CAAA, set more objectively
based reduction goals, and en-
courage a more rapid phase-in of
the reduction process. Nonethe-
less, the low cost and accelerated
reduction of SO, emissions to
date, whatever its causes, is cer-
tainly a major accomplishment. m

Endnotes:

1. Our review centered on interviews
with more than a dozen key partici-
pants and observers of the CAAA
emissions trading process, supple-
mented by examination of a number
of major documents related to the ad-
vocacy and development of emissions
trading. We thank the Joyce Founda-
tion for their support of our research,
and absolve them of responsibility for
our findings.
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