CORNELL
AGRICULTURAL ECONOMICS
STAFF PAPER

ACID RAIN, NUCLEAR POWER, AND REGULATORY ECONOMICS

by

- Duane Chapman

- Qetober 1983 No. 83-21

Department of Agricultural Economics
Cornell University Agricultural Experiment Station
New York State College of Agriculture and Life Sciences
A Statutory College of the State Universify
Cornell University, Ithaca, New York, 14853




It is the policy of Cornell University actively to support equality
of educational and employment opportunity. Ne person shall be
denied admission to any educational program or activity or be
denied employment on the basis of any legally prohibited dis-
crimination involving, but not limited to, such factors as race,
color, creed, religion, nationa! or ethnic origin, sex, age or
handicap. The University is committed to the maintenance of
affirmative action programs which will assure the continuation
of such equality of opportunity.



ACID RAIN, NUCLEAR POWER, AND REGULATORY ECONOMICS

by

Duane Chapman®

Second New York State Symposium on Atmospheric Deposition

October 26-27, 1983 Albany, N.Y.

*Professor of Resource Economics, Department of Agricultural

Economics, Cormell University.

Although the research described in this paper has been funded wholly ox

~in part by the United States Environmental Protection Agency under assistance
agreement No. 808514-03-0 to the University of Illinols and Subcontract No.
83-104 to Cornmell University, it has not been subjected to the Agency's re-
quired peer and administrative review and therefore does not necessarily re-
flect the views of the Agency and no official endorsement should be inferred.
Comments received will be helpful to the review process, and should be ad-
dressed to Duane Chapman, 212 Warren Hall, Cornell University, Ithaca, New
York 14853. Lucrezia Herman prepared the manuscript and assisted Joseph Bald-
win with the graphs.




-1~

Several recent scientific studies have established this basis for understanding
the acid deposition problem: (a) deposition may be in sclids, gases, or precipita-
tion in rain or smow, (b) anthropogenic sulfur oxides comstitute the largest identi-
fiable category of emission precursors, (c) electric utilities constitute the larg-
est identifiable category of sulfur oxide emissions, (d) reduction in SOx (sulfur
oxide) emissions has an almost linear relationship to reduction in acidic deposi-
tion.1!

In general, aguatic effects are relatively well understood, but the state of
knowledge of effects on human health, forests, agriculture, and other areas is still
limited. We do not know, for example, whether acid precipitation and carbon dioxide
climate effects are synergistic, or whether secondary effects such as positive and
negative alteration in pathogen resistance are important.

In this analysis, it is assumed that additional sulfur removal is costly, tech-
nologically possible, and may be implemented regardless of the knowledge base on ef-
fects and economic damage. The study delineates some of the economic aspects of en-
hanced emission control, and considers how this obiective may be affected by other
aspects of policy such as nuclear power availabilitj and demand fluctuations. In
addition, I analyze the financial impact of the Glenn proposal which would tax all

fossil fuel generation to provide coal sulfur removal in the 1990's.?

The Significance of Demand

Tn a 1972 Science article, Mount, Tyrrell, and I analyzed the economic determin-
ants of electricity demand and concluded that historical expomential growth would
not be a useful guide to demand in the 1980's. 1In 1974, we suggested that 2.2
trillion kWh be taken as a planning guide for 1980.3% Industry analysts, however,
expected a national level of 3.2 tkWh (trillion kWh). As shown in Figure 1, actual

generation was 2.3 tkWh in 1980, and has not yet risen above that amount.
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However, capacity planning in general and nuclear power construction in partie-
ular were based upon the upper curve. While sales are now 21% higher than in 1973,
installed capacity is 59% highér. ‘Nuclear capaclty grew 300%.% In some regloms,
sales have declined from maxima reached in the late 1970's.

This error in forecasting means that many utilities have expensive new capacity
with fewer or less than expected kWh sales as the basis for cost recovery. Ifllong
run price elasticity is near -1.0, then the long run revenue elasticity is néar zero,

as shown here:

Eq. (1)

This is a basic assumption in mlicroeconomic theory. Obviously, if (P/Q) (3Q/5P)
is near or exceeds in negative value -1.0, then 3(PQ) /8P is near zero, or actually
negative. The implication 1is that, in these circumstances, higher costs for pollu-
tion control could not be recovered from customers. If Eq. (1) is negative, rate
increases actually cause revenue decreases.

Recognition of the importance of actual customer demand for planning pollution
emissions and control and for utility finance is of primary concern in thé CCMU

(Cornell/Carnegie-Mellon Universities) model used here.

The URGE and CCMU Models

The URGE acronym represents Universities Research Group on Energy. The Group
consists of engineers and economists from the University of Illinois, Carnegie-
Mellon Univérsity, and Cornell University. It is sponsored by the U.S. Environmen-—
tal Protection Agency.. The objective of the Group is the development of a natiomal
economic and engineering model of air pollution emissions and utilities which can

be used in studying national policies for acid precipitation mitigation.




The logic of parts of the model originated from Teknekron's earlier Utility
Simulation Model. The major characteristic of the URGE model which distinguishes it
from the Teknekron and other models is the closed loop or annually recursive nature
of the model. Year t's generation level depends upon customers' responses to prices
in years t-1, t-2, etc. As the previous section indicated, the twin problemé of
price response and sales decline create new economic environments for utilities in
the acid rain study region. Our model portrays the response of electricity custom-
ers to the variations in real prices in an ongoing, annually interactive system.

The earlier Baughman-Joskow-Kamat Regionalized Electricity Model (REM) was also

5 Our work differs from Baughman et al. in the depth of

dynamic in the same sense.
real data. REM was structured.with census regions as the basic blocks. URGE uses
all actual plants in a state, and all financial data for all utilities in a state.
At Cornell, we use a simplified URGE model. We term this version CCMU, for
Cornell/Carnegie-Mellon Universities. It is used here to study New York. The in-
dividual architects of the submodels are listed in note 6. The CCMU model is shown
in Figure 2. Note that the level of required generation in 1984 (year t+1) will be

dependent upon customer demand which responds to costs and rates in 1983 (year t).

This time structure is applied to all years in an analysis.

Regulatory Economics and Customer Cost

The time path of regulated prices is significantly divergent from the levelized
cost of the plant and equipment. This means that a utility's financial health and
the rates charged custoﬁers both have a'significant time dimension, as is clear in
Figure 3. That figure shows the regulated prices for a single nuclear plant; it is
as if a single corpdrate entity were established solely to generate and sell the
power from the plant.7 Note that deflating the price curve results in a real price

trajectory which declines over the planning period. Note also that the levelized
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price is a horizental 15.6c¢/kWh. The engineering concept of levelized cost does not
reflect either the actual revenue received by a utility or the deflated real price
which influences customer demand. This generalization is appiicable to any invest-
ment: scrubbers, transmission iines, nuclear plant.

The basic equations for regulatory pricing and levelized cost make this evi-

dent:
LC = K * FCR + OC Eq. (2)
REVCAP, ,
Fe =g * 0% Eq. (3a)
REVCAP, = —=— [K - CD, - DTA, - ADITC.] + SD, ~ y—=— INT, Eq. (3b)

LC, 0C, and P are expressed in mills/kWh, and represent levelized cost, operat-
ing cost including fuel and maintenance, and price. KX is the investment cost in-
cluding an allowance for interest during construction. FCR is the fixed charge rate
in Eq. (2), and is baéed upon a capital recovery factor and investment-linked ex-
penses such as property taxes and insurance. REVCAP defines revenue for capital re—
covery in the simplified reguiatory equations and Q is generation. In Eq. (3b), r
is rate of return, z is the corporate income tax rate, CD is accumulated normal
straight line depreciation, DTA is deferred income tax arising from cumulative ac-
celerated depreciation, ADITC is the-cumulative investment tax credit to be deducted
from rate base, and SD is current straight line depreciation.

As is evident, actual regulation defines a ﬁrice which varies considerably from
levelized cost.

Taxation as indicated in the discussions of Eqs. (2} and (3), ﬁas a major in-

fluence on utility and customer costs. Figure 4 shows the effect of different tax
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policies on New York utilities. They can be represented with Eqs..(é)—(6).

NI = REV + AFUDC — FC -~ OM - SD - TAX - DEFTAX - INT Eq. (4)
TI ='RE§'-- FC —.OM - AD - INT, or , Eq. (5a)
7T = NI — AFUDC - (AD - SD) + TAX + DEFTAX Eq. (5b)
TAX = z * TI - ITC ' Eq. (6)

Net income (NI in Eq. (4)) has revenue (REV) and the allowance for funds used
during construction for equity and debt (AFUDC) as positive components, and is re-
duced by fuel and purchased power cost (FC), operating and maintenance cost (OM),
normal straight line depreciation (SD), actual corporate income tax paid (TAX), de-
ferred and other non-current tax .account items (DEFTAX), and actual interest expense
(INT).

Note that AFUDC and DEFTAX are not actually current income terms. Taxable in-
come (TII) in Eq. (5) eliminates both, uses accelerated depreciation AD rather than
straight 1line depreciation SD, and is of course on a pre-tax basis.

Eq. (5b) shows the relationship between net income and ta#able income. Eq. (6)
defines actual current tax as the product of taxable income and tax rate, less the
investment tax credit.

Although simplified, these equations give the basic corporate lncome tax struc-
ture. The base case in Figure 4 shows estimated Federal corporate income tax.®
Current Federal income tax payment in the base case is generally $100-5200 million
in the early 1980's as investment tax credits from New York's three new plants are

utilized. For the remainder of .the period, actual tax payment is between $500 mil-—




lion and $1 billiom.

Elimination of the investment tax credit and accelerated depreciafion gives the
middle "no tax incentives" case in Figure 4. Actual tax payment would exceed $1 bil-
lion in nine of the years in the period.

One tax restructuring being considered is the replacement of the corporate in-
come profit tax with a value added tax. Under this concept, net incqme before in-
terest would be taxed at equal raﬁes whether arising from shareholder or lender cap-
ital. Most value added proposals include wage income. However, for simplicity, we
define taxable income as equal to pre-tax net operating income. In Figure 4, this
is "redefine taxable income," and more than doubles base case payments. In 1990,
$1.8 billion for Federal taxation would be paid, and collected from customers if the
tax rate remained at .46.

Tax policy is crucial in its influence on the financial impact of emission pol-

icies and nuclear power, as is discussed in the following sections.

Modelling Air Pollution Economics

The validity of the analysis of sulfur oxide emissions and control depends upon
the accuracy of the model in estimating how the 91 plants afe operated to meet the
demand analysis projection. For the years 1980 to 1982, actual total generation by
fuel type can be compared to the estimated valﬁes in the left portion of Figure 5.
The result for six major fuel types has a correlation of .987. For 1980, the model
estimates sulfur oxide emissions for its dispatching solution to be 559 thousand
tons. We calculate thé emissions from actual plant data to be 551 ktons (thousand
tons). Actual and model data show 312 and 302 ktons sulfur oxide emissions for coal,
and 239 and 257 for oil, again for 1980.

In the base case, hydropower is a steédy 27 billion kWh (bkWh), and nuclear pow-

er is nearly constant at 27 bkWh after the addition of the Shoreham and Nine Mile 2
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plants to the state's generating capacity. After completion of the Somerset plant,
coal generation varies between 26 and 27 bkWh. Natural gas generation declines
slowly, then increases and stabilizes. Residual oil generation declines rapidly,
then recovers as old capacity is brought back into use in the 1990's.

In mid-1983, applicable sulfur emission regulations are determined by the year
in which physical construction of the plant was initiated. '01d" plants are those
under construction by August 1971. Their emission standards are detérmined by
states as part of the State Implementation Plans to meet national ambient air qual-
ity standards. These limits are termed SIP limits, and, in New York, include a re-

sutfue o 2.8 1o
quirement that coal plants not exceed a 1.9 leASOZ/MBtu limit.

The second regulatory phase applies to plants whose constiuction was initiated
between August 1971 and September 1978, The applicable coal limit is 1.2 ibs 509/
MBtu. This is termed new source performance standards, or NSPS. Itris a Federal
EPA standard.

The third phase is revised new source performance standards (RNSPS), and ap-
plies to plants that began construction after 1978. This EPA standard varies by
sulfur and heat content, and requires 1.2 1bs SOZ/EBtu with 90% $03 removal, or 0.6
1b SOp/MBtu with 60% SOp removal.

Generally, urban SIP standards are much stricter than those applying to rural
areas. Consequently, generating plants in urban areas will burn natural gas or low
sulfur coal. Coal plants and medium and high sulfur oil plants will be located in
rural areas, as are most nuclear plants.
| Since each power plant can usually be operated on a least cost basis with a
fuel having a sulfur content just under its limit, sulfur oxide emissions become a
function of the dispatching solution. This can be seen by observing base case re-
sults for sales (Figure 6}, generation by fuel type (Figure 5), and sulfur oxide

emissions (Figure 7). The increment in coal generation in the mid-1980's (Figure 5
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again) arises from the utilization of the new 625 MW Somerset coal plant with FGD
(flue gas desulfurization). Because of its FGD, this increase in coal generation
does not cause a significant change in S0y emissions. In fact, it will displace e-
missions from oil plants, 1eaving the total unchanged while providing less costly
electricity.

The variability in generation, then, lies primarily with the dispatching of re-
sidual oil. This concave curve for o0il creates the variation in the total sulfur
oxide curve (Figure 7). Remember that in 1980 New York's o0il plants produced 40% of
total sulfur oxiaes. Hence, given the base case consistency in coal generation,
variability in oil generation creates the emissions variability.

Four variations in emissions are reported here, and the next section examines
the impact of nuclear power availability on emission control policies. In Table 1,
Case 2 is traditional in that it uses assumptions common to utility planning. Pres-
ent SIP, NSPS, and RNSPS are maintained for each individual plant. Nuclear power is
fully utilized. The significant assumptions are economic: energy prices and the
state economy both rise more rapidly than inflation. Consequently, electricity
sales increase by one-third (Figure 6), and S0 emissions by the same proportion.

Interestingly, the demand growth in this case is almost wholly due to the as-
sumed growth in population, incomes, and employment. Although electricity rates
rise significantly in response to the accelerating fuel prices, the negative direct
response of demand is almost exacﬁly offset by the substitution effect of switching
from oil and natural gas to electficity. This substitution effect actually exceeds
the électricity price effect for the industrial sector.

I should note that the probability of significant economic growth and eleéﬁri—
city sales over the remainder of the century seems quite low to me. Iherefore, I
am.unconcerned at present about the apparent major growth in 504 emissions.

Case 3 returns to the base case economic assumptions, and introduces the Car-

negie-Mellon emissions dispatch ceiling.9 The State's power plants must be utilized
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in a schedule which will produce no more than 280 ktons of sulfur oxide emissions
per year. No FGD is considered, nor, in this case, is the option to switch.to high-
er cost lower sulfur fuel. The emissions ceiling is introduced in 1987, and the
state's plants are dispatched in a least-cost manner up to the constraint.

As Figure 8 indicates, this sizeable reduction in emissions adds only a slight
increment to residential bills. Similarly, average prices to commercial and indus-
trial éustomers rise by very small percentages. The economic implication is that
utility managements can develop efficient operational procedures to meet assigned
pollution goals.

Case 4 introduces the sulfur removal/fossil fuel tax as a means of Federal fi-
nancing of FGD installation. As applied to New York, the tax incregses by one mill/
kWh increments teo 1986, and is applied at 3 mills/kWh through 1995. The tax col-
lects approximately $130 million annually throughout the period, and borrows'money
in the early yvears to finance PFGD installation. The tax has accumulated $580 mil-
lion by 1995, and this is available to finance FGD installation in other states.

The dispatching pattern is essentially unaffected by the tax. Again, Figures 6-8
may be used to compare sales, emissions, and annual residential bills for these pol-
icies.

Table 2 reports emissions, fotal customer pfice, and company revenues for three
reduction policies. Cases 1, 3, and 4 have been noted above. Case 10 is additional.

Note that 50, emissions are almost identical in Cases 10 and 4. Apparently,
whether customers pay for sulfur removal through conventional rate-base inclusion
of pollution investment (Case 10) or the innovative tax on fossil fuel use (Case 4),
the net effect on customer price or company revenue is insignificant. o

A paradox exists. Althqugh the tax accrues a net $580 million in New York for
distribution to other states, its revenues and prices are very slightly below the

figures for the fate—base Case 10. The resolution of the puzzle is in Egqs. (2) and
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Table 2. Economic Impact of Policies

A. Sulfur Oxide Emissions, ktons

(1) (3} (10) (4)

Base 50% 50% SIP Tax with

Case Ceiling Rollback, Rate- 50% S1P

' {280 ktons) base Costing Rollback
1984 521 521 521 521
1989 434 280 225 220
1994 436 280 227 227
1999 536 280 260 262

B. Average Cost, 1983 $, ¢/kWh

1984 6.76¢ 6.76¢ 6.76¢ 6.76¢
1989 7.13 7.35 7.47 7.41
1994 5.55 5.79 - 5.84 5.81
1999 4.66 5.04 4,87 4.82
C. Revenue Collected, future dollars, billien
1984 $ 7.611 5 7.611 $ 7.611 $ 7.611
1989 10. 344 10.602 10.724 10.653
1994 11.159 11.473 11.499 11.479
1999 13.368 14.081 - 13.686 13.596

Note: 1980 model values are 559.5 ktons S0y, 7.44¢/kWh, and $6.616 billion.
Actual 1980 values are 551 ktoms, 7.55¢/kWh, and $6.742 billion.
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(3). For the tax Case 4, the tax is passed along directly as an operating cost in
Fq. (3a). However, when the $850 million sulfur removal investment goes into the
rate base in Case 10, Eq. (3b) shows that a fair cost of service determination will
provide a return on Iinvestment and a tax allowance. Cpnseqﬁently, the Glenn tax
means more funds for pollution control at less cost to customers, but with reduced
payments of Federal income tax.

The least—~cost emission ceiling has similar cost and emission reductions (Case
3). Recall that, here, the model dispatches the 91 plants with their existing fuels
in such a way as to meet the total state ceiling of 280 ktons at minimum operating
cost. Increases in operating costs are passed along directly to customers as in
Eq. (3a). This third policy--the state emissions ceiling--achieves emission levels,
prices, and revenues similar to the other two policies in Table 2.

Incidentally, observe that emissions with the 50% SIP rollback are noticeably
lower than those in the 507% ceiling case. I have no persuasive explanation for
this.

Overall, each of the three policies adds about 2 or 3 mills to average cost in
the ]1980's and 1990's. In 1989, for example, the highest cost Case 10 has revenues
of $10.7 billion and an average price of 7.47¢/kWh, only 4% above base case values.
This rather low Increment is due to the low proportion of coal generatiop which is
26% of total generation with a 71% capacity utilization., Extrapolation to a state
with total coal generation suggests a cost increment of 1.3¢/kWh for a 50% reduction
in SIP standards.

Finally, Table 2 and Figure 8 generally show declining real average price and
residential bills, This arises directly from historic regulatory poiicies which de-
fine the maximum rate base and equity return for new plants in their first year,
and depreciate the plant as it ages. Consequently, a 35 year old plant operating at

high efficiency will earn nothing for its shareholders, while a new plant will nor-
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mally earn a full return regardless. of the level of efficiency. In addition, the
corporate income tax system shelters earnings in early years: Eq. {(6) will be nega-
tive. In later years, when tax dépreciation is gxhausted and previous credits are
still being subtractéd from rate base,10 there may be positive current tax liability
even if net income i1s negative. As a consequence, state regﬁlatory rate-making and
the Federal corporaté income tax interact to stimulate new investﬁent in plant, but
have financial disincentives for the operation of old plants or the development of
stable sales and generation,

As a general conclusion, it appears that very major reductions could be made in
sulfur emissions without significant problems in capacity availability. The average
price of electricity would rise about 3 mills per kWh, and perhaps 1.3¢/kWh in a
state with all coal generation. Any one of three broadly different pollution con-
trol policies achieves comparable gains in emission control and cost to customers.

The fossil fuel tax would have lesser corporate income tax payments, marginally
lower costs to customers, and accumuléte a surplus in New York for distribution to
other states.

However, these felicitous conclusions are strongly dependent upon nuclear power

availability.

Nuclear Power Economics and Air Pollution

The results of this study indicate that nuclear power and air pollution poli-
cies are closely linked. The small cost and revenue increases for the Table 2 air
pollution policies are dependent upon the continuing availability of existing and
new nuclear plants.

Examining utility financial impact may use several kinds of analytical informa-
tion. Rates of return on equity and rate base, dividend payout ratios, AFUDC pro-

portions, and interest coverage ratios are all commonly used. These analytical.
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ratios are each taken from data reported in income, balance sheet, and funds flow
statements.

Figure 9 reports one of these analytical ratios. Interest coverage nmeans the
amount of income available each year to pay deEt obligations. A ratio of 2.0 is
viewed as a minimum: it implies that income is sufficient to pay current interest
expenses, and provide an equivalent amount of equity income.

However, the growth of "paper momey" in utility accounting suggests two off-
setting corrections., TFirst, AFUDC enters net income as positive jitems. Tt is a re-
cognition of future income to be earned when a facility is in use., Therefore, it is
not available for current interest or dividend payments. It may be deducted from
net income to give a better picture of funds currently available.

In the offsetting direction, federal income tax expense in the current vear
will include significant amounts of deferred income tax which will not be payable
until future years. Cénsequently, one approach is to add back to net income the
difference between tax charges and taxes paid.

Note that both forms of "paper money" arise from new construction. Figure 9
reports interest coverage where net income has been adjusted by subtracting AFUDC
entries and adding reported tak charges, thereby approximating a conventional defi-
nition of pre-tax profit.

In the base case, the state's utilities generally exhibit a high degree of fi-
nancial strength.' There are problems in the early 1980's as debt from new plants
increases before those plants are operable. However, as the new plants begin oper-
ation, the financial situation looks positive.

Thé top broken line indicates the variation in interest coverage caused by a
50% rollback in individual coal SIP plant standards and the required usage of higher
co$t, lower sulfur fuel in oil plants. FGD plants are built over the 1984-1986 per~

iod, adding $1 billion to the rate base in 1987. No significant financial problems
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FIGURE 9. INTEREST COVERAGE RATIOS. FINANCIAL ASPECTS
OF POLLUTION CONTROL WITH NUCLEAR PROBLEMS.
INTEREST COVERAGE DEFINED AS THE RATIO OF
PRE-TAX OPERATING INCOME TO INTEREST EXPENSE.
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are encountered, and, as shown previously, emissions decline considerably below the
SdO kton level throughout the period.

The lower curve pair shows the impact of not operating the new nuclear plants
and excluding their assumed $8 billion cost from the state's rate base. Although
thé finanecial impact is lessened by the significant tax cushion in Figure 4, it is
ap%arent that the state's utilities would encounter severe economic problems in such
a case. Interest coverage ratics as defined here which are consiétently below a
value of 2.0 mean that the state's utilities would, on the average, discontinue all
dividends and be unable to meet debt obligatioms. Note, however, that adding a fuel
tax and 507 reductions does not have much impact. In these clrcumstances, it is in-—
conceivable that the state's utilities could implement new emission control policies.

The important conclusion is that the financial ability to implement air pollu-
tion reduction policies will depend upon nuclear power and its problems, and not

upon economic factors specific to enhanced emissions control.

Summary and Implicatlens

New York now differs from the United States in having less coal generation (16%
vs. 53%) and more oil generation (35% vs. 6%). Although New York has proportionally
greater inexpensive hydropower (27% vs. 17%), it has equivalent proportions of its
generation in nuclear power (137%) and gas generation (10%). New York has one of the
highest cost utility systems (8¢/kWh average price vs. 5¢/kWh), but one of the low-
est amounts of S03 per Kkih (.010 1b/kWh vs. .015). (See note 11.)

The national implications of nuclear power availability may be generalizable
from this analysis. As noted, New York and nationwide, nuclear generation is cur-
rently 13% of total electricity generation. New York plans a 50% increase in capa-
city. Overall, U.S. utilities now plan a 100% increase above current capacity.l?

Therefore, for much of the country, I expect that nuclear policy has a greater im-
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pact on the economics of enhanced pollution control than do the air pollution poli~
cies themselves. For two cases reported, financial strength as measured by adjusted
interest coverage ratias was high or low depending upon nuclear problems. Imposing
major reductions on emissions ip each case did not change the overall strength or
weakness in a noticeable way.

In New York, the-average cost of electricity in the late 1980's would be about
3 mills/kWh higher with various air pollution policies leading to significantly
lower emissions. For a state with all coal generation, the average cost increase
would be about 1.3¢/kWh.

Three distinct types of emission policies were examined: (1) dispatching exist-
ing plants and fuels in a manner to meet specified state ceilings without necessari-
1y changing individual plant SIP standards, (2) reducing individual plant SIP stand-
ards and using FGD on existing coal plants and low sulfur oil in current high-sulfur
oil plants, and (3) again, the reduction in plant standards, but with the fossil
fuel tax financing the installation of FGD.

In the first kind of case, the higher 0&M and fuel costs necessitated by the
ceiling are passed along directly to customers through the fuel adjustment clause.
In the second case, $856X§21FGD cost is incorporated into the rate base in accord-
ance with conventional regulatory policy. In the third case, a tax is used to fi-
nance FGD in New York, and accumulate a surplus for use in other states.

Surprisingly, the same FGD emissions reduction is less costly to customers when
financed by the fuel tax; it removes the normal profit earned on rate base invest-
ment.

The tax has the unique characteristic of providing a financial surplus from New
York for use in other states. Most of New York's most damaging Adirondack deposi-
tion originates in Canada and other states.l3 The tax provides a national mechanism

to balance regional differences in costs and benefits.
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The overall similarity in economic impact of widely different types of policies
implies that meeting state or company goals may be best managed by individual com-
panies, or states. It seems that the most efficient technical means of meeting a

geographic constraint can be selected by plant operators.
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