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The Glenn Tax in New York

- Mark Younger!

Legislation presently being proposed in Washington by Senator
John Glenn would place a tax on electricity production te help offset
the cost of retrofit pollution control on electric power plants. The
proposed tax (the Glenn Tax) would impose a 1 mill/kWh charge on
electricity produced from all fossil fuels starting the year after the
tax is passed. This fee would increase to 2 mills/KWh in the second
year and to 3 mills/kWh in the third year. The tax would then remain
at the level of 3 mills/kwh for the next 10 years. The revenue from
the tax would be accunulated in a fund which would be used to pay the
capital cost of the retrofit pollution control equipment which would
become operational in 12 years, in 1996.

This memorandum presents an analysis of the Glenn Tax for New
York using the Cornell-Carnegie Mellorf version of the Advanced Utility
simulation Model., Whereas an analysis of oniy one state will
necessarily be deficient in many respects, an analysis of New York is
appropriate for several reasons. New York utilities presently
generate electricity from every conventional source with over 60
percent of the total electric energy peing derived from the burning of

coal, oil, and natural gas. As in many of the eastern states, New

1, Assisted by Duane Chapman . Graphics by Tom Motyka. Work supported
at Cornell University by U.S. EPA and the University of Iilinois; see
end note.

2. See Chapman et al for a description of this model. Appendices A and
B to this memorandum show the detailed financial, plant, and demand
data for Case 4 discuszed below.
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York utilities are finishing the construction of new electrical
capacity, including two large nuclear power pPlants and a coal plant
which is designed in compliance with the revised New Source
Per formance Standards. With the low growth expected in electricity
demand, these new plants will‘predominantly have the effect of
displacing more expensive oil plants, and thus reducing sul phur oxidé
emissions from the oil plants,
# 8% 3

For the analysis, it is assumed that the hill is ragsed in 1983
and the tax begins accumulating in- 1984, The tax rate increases in
1985 and again in 1986, The revenues from the tax are put into an
independent fund which earns interest at a rate of 12 percent per
year. The general inflation rate throughout the entire period is
assumed to be 6 percent. Additional model parameters are given in
Table 1.

Five scenarios examine the effects of the bill (see Table 2),
The first scenario is 3 base case invelving no tax and no required
sulphur dioxide emission reductions, Scenarios 2 and 3 for coal
emission reductions alone require either a 60 percent or a 90 percent
reduction from coél plantz., The two final scenarios, 4 and 5,
incorporate both oil emission reductions and coal emission reductions,
The first of these uses a 1.0 percent Sulphur-cil standard with a 60
percent coal emission reduction. The second requires a 0.6 percent
sulphur o0il standard combined with-a 90 percent reduction in emissions
from coal plants., Plant and fuel data and a summary output listing
from case 4 are given in the appendices.

Construction of pollution control -equipment for the coal plants



Table 1. General Simulation Information

i. Exogenous Feonomic Parameters '

Ceneral inflation 6%

Multiplicative escalation for individual utility fuels:
nuclear 1%
coal 1%
oil 3%

natural gas 3%

Change in population, employment, real earnings, and income: 0%

2, Financial Data

Number of utilities: 7 private, and New York Power Authority.
Total electric plant: $13.9 billion in 1980

Rate base: $9.9 billion in 1980
$15.2 billion in 1987 with the new plants

Returns to common and preferred equity: 15% and 13.5%
Debt interest: 12%

Revenue 1980: $6.6 biilion

Tncome Lax eXpense, income statement, 1980: $538Imillion
Income tax payment, 1980: $168 million

Long term debt, 1980:  $7.7 billion.

3. Dispatching: New York Plants, after 1982 (Base Case)

Capacity Maximum Capacity factor
with new Availability capacity in base case,
plants, MW factor factor max. used
coal 4,155 .900 77% 77%
residual oil 11,692 .900 77% 31i%
natural gas 4,047 .900 717% 33%
hydro 4,021 .900 77% 77%
nuclear 5,483 L5753 77% 57.5%
distillate oil 2,374 .900 77% 17

all plants 31,772 427



4. ‘Sulfur Emission Standards

A. Coal Plants

Ten at 1.90 1b S/MBtu
One at 2.80 1b §/MBtu

[ SURN X e

B. 0il Plants, all 7 g by weight

Eight .at 0.30%

Two between 0.37% and 0.60%7
Seven at 1.00% or 1.50%
Five sat 2.00% or more

W N =
PP

5. New Plant Information

Cne NYPP plant in Pennsylvaﬁia-qg 2 ¥ 'S/MBtu
Somerset, new plant, 0.6 1b SOZ/MBtu

Total cost!

Completion Stze ‘through 1979
Name date (MW) (8 million)
Shoreham ~ Nuclear 1/84 809 1262.,0
Somerset - Coal 11/84 625 51.1
Nine Mile Pt, 2 - Nuclear 11/86 1080 755.0

ICost includes AFUDC

Total cost
through completion

(% million)
3456.1
1299,5
4685.9
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‘1s-beguwn in 1993 and is cempleted in 1995, After completion, it is
assumed that pollution control equipment dces not g0 inta the rate
base because utility customers have already paid for the investment
with the tax. The average cost of the pollution control equipment in
the 90 percent reduction scenario is $279/M4 (1980 dollars). This
cost is approximately one third higher than the actual cost paid by a
New York utilty to put Sulphur scrubbers on a new Plant and reflects
the higher cost which would correspond to retrofitting a plant which
is already operational,

The reduction in oil emigsions is achieved by the birning of
lower sulphur oil. For the medium sul phur reduction, this is
acomplished by requiring the utilities to burn oil with a max imum
sulphur content of 1 percent. The cost of this 01l is assumed to be
$28.24/bbl (1980 dollars). This is the actual cost paid by a New York
utility for 1 percent sulphw oil in 1980, For the stronger
reduction, the sul phur content is required to be less than 0.6
percent. The price of this oil is:assumed to be $30.50/bbl (1980
dollars). This also is the average price paid for 0.6 percent sul phur
cil paid by New York utilities in 1980,

| # & 3

Without the tax and the addition of the pellution control
equipment, sulphw dioxide emissions will inerease by 1999 (see Figwe
1. The immediate effect of the two new Nuclear power plants
beginning operation iz to reduwe emissions, However, this reductien
wWill be offset by the end of the century by a slight increase in the
demand for electricity and the Ssubstitution of fuel oil for natural

gas as the price of natural gas Increases,
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FIGURE 1: TOTAL S02 EMISSIONS
(1000 TONS/YEAR)
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In both the 60 percent and the 90 percent ccal reduction
scenarios there is a significant decrease in sulphur dioxide emissions
from coal plants (see Figwe 2), However, due to the presence af
emissions from @il fired power plants, the percentage reduction in
total sulphwr dioxide emissions is much lower than the percentage
reduction in emissions from coal fired power plants alone. Even with
90 percent redudtion of emissions from c§a1 plafits, the total
emissions for 1999 are only slightly less than 50 percent of the 1980
level.

The inclusion of s requirement to buwn low dulphur oil has a
significant effect on sulphur dioxide emissions from oil plants (see
Figure 3) and total sulphur dioxide emissions. With the burning of oil
with at most a 1.0 percent sulphur content, a 50 percent reduction in
total emissions can be achieved by employing only 60 percent scrubbing
of coal emissions, The extreme reduction case of 90 percent coal
emission scrubbing and the buning of 0.6 percent sulphur oil results
in at least an 80 percent reduction from the 1980 level of total
utility sulphur dicxide emizsions. In both cases, part of the
reduction in emissions is caused by the utilities switching some of
their plants from the buwning of 0il to the burning of natural gas,

Maps for each case showing sulphur dioxide emissions by eounty in
1989 are shown on pages 11 through 15. (Neote: in a national analysis,
the county mappings could be replaced by state mappings.) In
analyzing the emission levels, the counties are easily separated by
sowce. Those counties aurrounding New York City do not have any coal
plants. All of the significant emissions for the cownties upstate are

from coal plants with the exception of the two northeastern cownties
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FIGURE 2: TOTAL SO2 EMISSIONS FROM COAL
(1000 TONS/YEAR)
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FIGURE 3: TOTAL SO2 EMISSIONS FROM OIL
(1000 TONS/YEAR)
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SO2 EMISSIONS BY COUNTY (TONS PER DAY)
BASE CASE
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SO2 EMISSIONS BY COUNTY (TONS PER DAY)
60 PERCENT COAL STANDARD REDUCTION

TONS PER DAY [0
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SO2 EMISSIONS BY COUNTY (TONS PER DAY)
90 PERCENT COAL STANDARD REDUCTION
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SO2 EMISSIONS BY COUNTY (TONS PER DAY)
60 PERCENT COAL STANDARD REDUCTION
AND 1.0 PERCENT OIL STANDARD

TONS PER DAY t:::]ﬂ

100 70 280
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502 EMISSIONS BY COUNTY (TONS PER DAY)
90 PERCENT COAL STANDARD REDUCTIONS
AND 0.6 PERCENT OiL STANDARD
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in this group. For these two counties, all of the emissions come from
0il plants, Consequently, changing the ceal emisgions alone will only
effect those plants in the western half of the state. Any sulphur
dioxide reduction scenario which tries to reduce emissions in some
uniform manner will have to alter the 0ll plants operating in the New
York City area,

The tax has almost no effect on the cost of electricity and the
demand for eleetricity (see Figures 4 and 5). The difference in the
annual average residential bill in the Bgse Case and the most costly
Case 5 rever exceeds $20 (1980 doliars). In all cases, the price of
electricity declines in real terms over the period of the simul ation,
This is due to the shrinking of the rate base by both depreciation and
general inflation in a period without the need for significant growth
in electrical capacity. Inflation also has the effect of lessening
the impact of the tax in real terms because the tax rate remains
constant after 1986, whereas other rices increase,

The financial health of the utilities is not impaired by the tax.
The utilities' interest coverage ratios and returns on equity are
wmaffected by the tax because it is flowed directly through to the
utilities! customers, 3

When the poliution control equipment begins Operating in 1996,
there is an increase in maintenance costs for the coal plants;
however, this cost increase is offset by the removal of the tax,

There is no increase in the return to the rate base because the cost

of the pallution equipment has already been paid for with the taxes.

3. In Appendix B, see the Income Statement, Glenn Tax, and interest
coverage ratios, pp. B-3, B-i, B-11, and B-12.
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FIGURE 4: AVERAGE RESIDENTIAL FLECTRIC BILL

(1980 $/YEAR)

1984
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FIGURE 5: TOTAL ELECTRICITY DEMAND
(BILLION KwH)
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For the scenarios requiring reduction of oil emissions, there is an
increase in fuel costs wnen the buwning of higher priced, lower
sulphw oil is required in 1696,

The tax was sufficient to pay for the cost of pollution conirol
equipment in all cases. In Case 4, for example, the Fund has a $1.4
billion balance after completing construction of 60 percent sul phur
removal equipment for New York's coal plants in 1995 However, this
does not guarantee that the tax would be sufficient in other states as
well. A significant part of the tax revenue in New York came from
taxes on electricity produced from oil and natural gas (see Figwre 6).
This revenug, however, was only used to pay for pollution control
eguipment on coal powsr plants. A state with a much higher percentage
of cosl fired power plants would not have this added revenue, and
therefore might have more trouple meeting the cost of installing the
pollution control equipment.

The sowce of the revenues poses a dilemma for operators of
existing high-cost sulphur avoidance facilities. The stated purpose
of the bill is to tax electricity produced f?oﬁ fossil fuel with the
revenues going to pay the cost of the retrofit pollution control
equipment . The tax is placed on electricity generated from fossil
fuel sources alone because, unlike hydro or nuclear power, they create
the air pollution. The result of this is to generate enough money to
redue emissions in 1996 and to provide a slight disincentive to the
puning of fossil fuels with their resultant emissions in the mean

time. However, the pill would tax glectricity produced by burning

4, See Appendix page B-11.
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FIGURE 6: TAX REVENUE BY FUEL TYPE
($ MILLION)
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natural gas, a sowce wiich does not produce significant nitrogen or
sulphur oxides. The pill would also tax electricity from coal and oil
plants wich are already paying a premium for reduced emissions.

These sources include the new coal plant being built in New York which
will be emitting sulphur dioxide at less than 0.6 pounds/MBtu and a
large percentage of the 0il capacity which is already paying a premium
for low sulphur oil. Over 65 percent of New York's total oil capacity
already buns oil with less than a 1.0 percent sulphur content, and
more than 40 percent of the oil capacity burns oil with less than 0.6
percent sulphur content .

The presence of oil emissions also poses another problem. Mo st
of the oil plants which have reduced their emissions %o date have done
so by burning lower sulphur oil rather than installing some form of
emission reduction technology. If this is the trend that will
continue inte the future, any 0il plant that reduces its emissions
will first be taxed to pay for control technology on coal plants and
then have its fuel price increase when it starts paying for lower
sulphur oil. Furthermore, if the oil plant is going to have to reduce
its emissions by buning low sul phuw o0il later, what is the benefit of
waiting? It is not obvious that the electricity from natural gas and
oil plants should be taxed differently than the electricity from
nuclear of nydro power.

g £ &

In summary, the main conelusion is that, if the New York ccal
plants had their emissions reduced ﬁy only 60 percent in the late
1990 's and the tax was levied on all fossil fuel generated

electricity, there would be a large porticn of remaining tax revenue
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to be used for pollution cantrol equipment in other states, ‘Thisg,
however , would only cause a 25 percent reduction from 1980 sul phur
dioxide levels unless there is a reduction from oil plants alsc. If
the required reduction by New York coal plants is closer to 30 percent
there will be zlmost no money left over,

As presently defined, the tax would cause a only a small increase
in the cost of electricity and have no noticeable impact on utility
finance. The tax could be increased either for the purpose of
ensuring that there would be enough funds to install the pollution
contrel equipment wherever necessary, or for the purpose of installing

the equipment at an earlier date.

T3
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Appendix A. Plant and Fuel Data

Appendix B. Summary Qutput From Case 4: Coal Emission Standard Reduced

§_(l percent, 0il Standard reducﬂ Lo 1 percent Sulphur Dioxide per
Million Btu.
I. Financial Data
Balance Sheet
Income Statement
Retained Earnings
Federal Income Tax
Funds Provided and Applied
Regulato'ry Economics
Glenn Tax
Interest Caverage and Profitability Ratios
II. Operating Data
Current Demand
Revenue Received and Total. Fuel Cost
Dispateh
Demand
Update Rates
Updating Rate Schedules
Average Fuel Prices
Generation, Capacity Summary
Fossil Fuel Consumption Summear y

Total Regiduals
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