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Stranded Clean Air Costs:
How Big?

Concerns over global climate change have prompted
proposals for more stringent control of carbon dioxide
emissions from the electric industry. Phase II of the Clean
Air Act Amendments of 1990 will raise costs of
competitive coal-fired electric generators and could
strand more costs than restructuring did. Whether
ratepayers, taxpayers, or stockholders should pay
stranded costs is a political issue.

Andy H. Barnett, Justin P. Isaacs, Henry Thompson

tors. Stranded cost would be the
difference between the book value
and altered market value of elec-

I. Background

Phase II regulations of the 1990
Amendments to the Clean Air Act
(CAA) aimed at sulfur dioxides
(SO,) and nitrogen oxides (NO,)
along with international initia-
tives to reduce carbon dioxide
(CO,) emissions will raise the
relative cost of generating elec-
tricity with coal-fired base load
generators. Stranded costs, asso-

tricity assets, and Joskow has
pointed out that it depends on the
expected future performance of
generators." Higher costs from
tighter emission controls would
lower market values of coal
generators.
T itle IV of the 1990 CAA
administered by the
Environmental Protection
Agency (EPA) has two phases
aimed at reducing acid rain.
Phase I from 1995 to 1999 applied

ciated with restructuring and
retail competition in the electric
industry, refer to induced

changes in the value of genera-
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to 261 generators producing the
largest quantities of SO, and NO,
as well as an additional 174 par-
ticipating generators based on
EPA substitution rules. Phase I
generators on average are about
37 years old. Phase II began in
January 2001 and affects virtually
all fossil fuel generators including
utilities and nonutilities with
capacity over 25 MW.? The cost of
CAA regulations is relatively high
for older coal-fired generators.
While SO, emissions from Phase I
units have steadily decreased,
they have increased from un-
affected units. In 1985, Phase 1
generators accounted for 67 per-
cent of total SO, emissions but this
fell to 45 percent by 1995. All
generators have plans to meet
Phase II regulations by switching
to gas or low sulfur coal, adding
scrubbers, or purchasing vou-
chers. The least costly form of
compliance is to switch fuels,
estimated at $133 per ton of
removed SO, compared with $322
for scrubbers. The industry may
face a critical issue of whether
older coal-fired generators remain
competitive.
A ttention is likely to con-
tinue to focus on pollution
from the electric industry. The
Natural Resources Defense
Council pointed out in 1997
that about two-thirds of the SO,
and about one-third of the NO,
and CO, emissions in the U.S.
come from the electric industry.’
Global climate change remains a
topic of contemporary political
concern and the source of poten-
tial legislation on CO, emissions.
Gas-fired generators are less

polluting and CAA regulations
will have smaller effects on their
costs. Only a few coal-fired
generators meet Phase II CAA
standards for NO,, with some
generators operating at four times
their allowance. It has been
pointed out that gas produces no
SO, or particulate matter, and
only 2 percent of the NO,. and half
the CO, of coal.* Fuel efficiency
for coal generators is 33 percent
but almost double that for newer

If CAA

regqulations cause
incumbent utilities
to shut down
coal-fired generators,
assets will

be stranded.

combined cycle gas generators.
Projections about profits from
different generators, however,
depend crucially on fuel costs.
Gas prices are seasonal and
known to move unexpectedly.
Moreover, gas supplies will not
last as long as coal and gas
transport is limited to pipelines.
Costs will rise and regulations for
CO; and SO, are difficult to pre-
dict. Underlying the politics may
be the willingness of consumers
to pay for clean air.

If CAA regulations cause
incumbent utilities to shut down
coal-fired generators, assets will
be stranded. Potential entrants
only have to consider which

generator to install. CAA regula-
tions and who will pay stranded
costs are political issues that will
be decided by public service
commissions, state lawmakers,
the EPA, the Executive Branch,
Congress, the courts, and inter-
national treaties. These political
decisions will affect profits of
incumbent utilities as well as
entrants in the restructuring
electric industry. This article
focuses on the potential impact of
CAA regulations on stranded
costs.

II. Increased Pollution
with Restructuring

Table 1 summarizes some
background data on generation
and projected changes in the
electric industry. Fossil fuels
accounted for 68 percent of total
U.S. generation in 1999. Coal is the
primary fossil fuel, accounting for
56 percent of total generation.
Base load coal and nuclear plants,
79 percent of total generation, are
designed to run continuously.’
Gas accounted for 9 percent of
1999 generation and has been
used in intermediate or peak load
generators that can be brought up
quickly and cheaply.

N umerous studies have
attempted to predict how
the electric industry would
evolve with retail competition.
Electricity prices are projected to
fall for some customers in some
states due to increasing supply.
Estimates of national average
price decreases range up to 20
percent but 10 percent might be a
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Table 1: Background Data

1999 U.S. Generation, EIA

Total
Shares
Coal
Nuclear
Renewable
Gas
Qil
Potential Price Change Due to Restructuring
—10%

Price Elasticity of Demand
-0.75

Potential Output Increase Due to Restructuring
Range of increase estimated in literature
Present working assumption
Output after restructuring

3,183 million MWh

56%
23%
10%
9%
3%

Average national price after
restructuring = $0.06 per kWh

2.5%—-20%
7.5%
3,428 million MWh

Increased Emissions Due to Restructuring (1,000 tons per year)

S0,
NO,
CO,

12
8
2,356

better working assumption, sub-
ject of course to fuel costs. The
change in quantity demanded
will depend on the price elasticity
of demand. Estimates in the lit-
erature vary from about —0.5 to
—1.0 depending on the type of
customer and time horizon. The
present study assumes an elasti-
city of —0.75. A 10 percent price
decline would then lead to a 7.5
percent increase in quantity
demanded. Given the 3,189
million MWh demanded in 1999,
this price decrease would create
increased generation of 239
million MWh.

W ith present generators

and technology, pollution
would increase with output. The

amount of pollution depends on
the type of generators used to
produce the added electricity.
Short of CAA regulations, it
would be reasonable to assume
the existing mix of coal and gas
will expand to meet increased
demand over at least a 10-year
period. Nuclear generation is
running at about full capacity and
hydro generation cannot be arbi-
trarily increased. Under these
assumptions, the additional 239
million MWh would create

12 tons of SO,, 8 tons of NO,, and
2.4 million tons of CO,. Genera-
tion already in violation of CAA
requirements would be under
pressure to increase production
and emissions.

III. Isolating Stranded
CAA Costs

Consider the decision facing a
utility with a coal-fired generator.
The total cost of generation with a
separated cost of meeting CAA
regulations can be expressed

¢Y)

where cg is the cost of generation;
wy the vector of input prices; x
the electricity output; r, the fixed
emission control cost; and 7(x)
is the variable emission control

cost.
V ariable cost ¢y is a function of
input prices and output. The
cost of tighter emission controls is
the lowest available cost of
switching to upgraded equipment
oradifferentfuel. Some equipment
and permit costs are fixed while
others might depend on output.
The “implicit capital cost” sy of
a generator is the difference
between book value ky and market
value my:

co(wo, x) + 1o + 1(x)

2)

Book value kg is based on his-
torical cost and depreciation. If

S0 :ko—mo.

loans were taken or bonds sold
to finance the generator, book
value would not include the
principle or face value repaid.
With equity funding, book
value would be the historical
cost of what it took to put the
generator in place. Market
value mg of the generator is its
present value. With bond finan-
cing, the market value of the
generator might be an estimate
of its price if sold. With stock
financing, market value might
be the current value of that
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stock. Neither measure is perfect

because market value is difficult

to estimate before a sale and

stock prices are subject to erratic

expec’cations.6 If ko > mg, the

generator has stranded costs.
he costs of a new generator
would be

€1 (w17 X), (3)

where c; is the cost of operation;
w; the vector of input costs.

For a new generator, emission
control cost is embodied in the
associated production function or
a different fuel mix.

The stranded cost sy = kg — mp
of an old generator must be paid
and the total cost of a new gen-
erator for an incumbent utility
that has an old generator is

c1(w1,x) + so. 4)

An incumbent facing the choice
between (1) and (4) would be at a
cost disadvantage due to stranded
cost if

c1(wy,x) < co(wo, x) + 1o + 7r(x)
< (wl,x) + Sp. ®)

The incumbent would maintain
its old generator rather than
upgrade to a new one but an
entrant could operate at lower
cost with a new generator.

If an incumbent builds a new
generator to replace one that is
not amortized, stranded costs
become the value of the old plant
that is not recovered plus per-
haps the fixed costs of the new
one.” Higher output could
reverse the inequalities in (6). Old
generators might be cost effective
at low output levels but ineffec-
tive with retail competition and

higher output. In this sense,

incumbent utilities could be
“stranded”” by their implicit
capital cost so.

IV. Stranded Clean Air
Costs

Stranded costs are sunk costs
that represent past economic

decisions and do not enter into

efficiency consideration. In the
underlying competitive model
with free entry and exit, firms that
make inefficient decisions go out
of business. In the political regime
of regulated semi-public or public
utilities with large sunk costs,
economic efficiency will be
weighed against political feasi-
bility.

There are various influences
that come into play to complicate
the comparison in (5). Fuel choice
is based on tenuous projections of
fuel costs. Biewald calculates that
virtually all of the stock of exist-
ing generators would remain
competitive, carefully distin-
guishing between base load,
intermediate, and peaking gen-
eration.® Hyman makes the point

that emission control costs of an
old coal-fired generator are
higher than the costs of a new gas-
fired one.” Ray stresses the high
cost of scrubbing SO, from coal
and points out that gas emits less
CO,."% In 1999, average desul-
furization costs were 1.13 mil-
lions per kWh and average
installed costs for flue gas desul-
furization were $125 per kWh.!!
CAA regulations raise the relative
cost of coal-fired generators and
decrease the market value mg of
old generators. In (4), a lower
market value m, implies higher
stranded cost.

If fuels were nonpolluting, it
might be that

co(wo, x) + 1o + r(x) < ¢1(wr,x),

(6)

reversing the inequality in (6).
The new generator would not
be competitive. CAA regulations
can switch the inequality in (6)
and create stranded costs. In
practice, investment in new
generation might be driven by
CAA costs rather than retail
competition.

V. Conclusions and
Policy Implications

More stringent CAA regula-
tions will increase the costs of
coal-fired generators, perhaps
“stranding more costs”” than
restructuring. Writing in 1997,
Biewald found that only a few
nuclear generators in the stock of
existing generators would not
remain competitive. The present
article suggests that CAA regu-
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lations are poised to create more
stranded costs than retail com-
petition.

If the decision is made to shut
down an old generator, its
stranded costs involve the debt or
capital losses. Some states have
provisions to pass stranded costs
to taxpayers. The political argu-
ment is that investments were
made with one set of rules and
those investors are in an unfair
long position due to the rule
changes that would allow retail
competition and the breakup of
regulated monopolies. Whether
the same remedy should apply to

stranded CAA costs is a separate
political issue.m
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