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A recent paper by Thompson and Weygandt
(1977) evaluated the alternative regulatory treat-
ments of the investment tax credit (ITC) in the
public utility industry and concluded that flow-
through treatment *‘is the only proper method for
treatment of the investment credit, given that the
investment function should be regulated by the
need of the ratepayer and not by providing ex-
cessive profits to the utility through the invest-
ment tax credit” (p. 509). This article expands
the earlier analysis in several directions and
draws a different conclusion.

Thompson and Weygandt’'s analysis was
based on a model which compared the aggre-
gate reduction in utility rates and increase in re-
turn to stockholders resulting from the alterna-
tive rate-making treatments of the ITC over the
life of a single utility asset. Rather than using
mathematical derivations, as Thompson and
Weygandt did, this article employs a simulation
model which permits full consideration of how
the effects of the regulatory treatments change
over time. The simulation analysis focuses on
the cash flow and tax payments of the utility
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This paper examines the
effects of alternative
regulatory treatments of
the investment tax
credit on utility rates,
tax payments, cash
flow, and rate of return
in the public utility in-
dustry, both with regard
to a single asset and to a
growing firm. The paper
contends that a type of
normalization which is
not presently allowed in
the U.S. tax code can
provide appropriate rate
reductions to customers
and cash flow benefits to
utilities but would avoid
providing a rate of re-
turn higher than that
intended by the regu-
latory authority.
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(the effect on tax payments was the reason given by Congress for
requiring normalization treatment) as well as on the utility rates
charged to customers and the rate of return earned by stockholders.
The analysis of regulatory treatments is expanded to include a possible
treatment—herein termed ‘‘economic normalization’’—which was
suggested but not evaluated by Thompson and Weygandt. Finally, the
simulation model is used to evaluate the effects of the alternative rate-
making treatments of the ITC on a growing utility firm, and it is shown
that conclusions drawn from the single-asset case do not extend to
analysis of the firm. This article contends that economic normalization
is consistent with the logic of the regulatory process, provides appro-
priate utility rate reductions to customers, and benefits utility com-
panies through higher cash flow while avoiding provision of ““excessive
profits’’ to the utility.

I. The Alternative Rate-making Treatments of the Investment Tax
Credit

The rules regarding allowable treatment of the investment tax credit in
rate making for public utilities by regulatory agencies were enacted in
the Revenue Act of 1971. These rules will be exposited through use of a
simplified financial model of a regulated firm. The model necessarily
portrays a highly abstracted view of the regulatory process. Whereas
actual regulatory policy involves an intricate blending of economic,
social, political, and environmental objectives through a variety of
regulatory instruments, the model characterizes the process as largely
mechanistic, involving the application of established rules to determine
allowable utility rates. Since the debate over regulatory treatment of
the ITC has focused almost exclusively on economic and financial
implications, this approach would not seem to impose serious restric-
tions on the analysis. The model also assumes that the overall rate of
return actually attained is always equal to the allowed rate of return;
this is the strongest possible version of assuming no regulatory lag.

A. The General Model

The general utility regulatory formula used to determine allowed reve-
nue, and the expressions for taxable income, income tax, cash flow,
and book profits for a utility which uses straight line depreciation for
both book and tax purposes (assumed to focus the analysis on the ITC)
and receives no investment tax credit, can be written as follows:

Case 1

4
Ry =ry- [V, -y D}‘] + Df + Co# T (1a)

j=t—n
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Yiu=Ry —Df — Cit— iy, (1b)
Ty=2 " Y (Ic)

Fi= vy — Ty + D, (1d)
Py=yu—Ty, (le)
ry=u;dy+re - (1—dyp), (1)
ive =t - d, - [v,, = i Df} (1g)

where:

the subscript 1 designates case one with no ITC,
the subscript 7 designates time,
R = allowed or required revenue,
r = overall allowed rate of return,
allowed rate of return on common equity,
average gross value of assets,
annual straight line depreciation,
= total amount of straight line depreciation taken through
j=t-n year ¢t on assets included in V, (n = life of utility’s
assets),
cash operating costs (except interest and income taxes),
taxable income,
interest expense,
Federal income tax,
Federal income tax rate (assumed to be a flat rate),
cash flow,
book profits,
interest rate paid on long-term debt,
d = portion of assets financed by long-term debit.
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Thus, the allowed revenue, R,,, is equal to: (1) the overall allowed
rate of return, r,,, multiplied by the rate base, [V, — 3/_,_, D ], which
equals the depreciated value of the utility’s assets; plus (2) the cost of
service, which equals depreciation, D, plus operating costs, C,, plus
income taxes, T',,. The equations for taxable income and income tax are
standard and self-explanatory. The equations for cash flow and book
profits are, in fact, derived expressions. They are stated in terms of the
tax variables, rather than in their more traditional format, because of
the focus of this paper on tax treatment. The interest cost is a function
of the embedded cost of long-term debt, u,, multiplied by the debt ratio,
d,, and the rate base. The overall allowed rate of return is an average of
the interest rate paid on long-term debt and the rate of return allowed
on equity weighted by their proportions of the capital structure of the
utility.

This model, referred to as case 1, is used for comparative purposes
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throughout the analysis that follows. Because the equations for alter-
native regulatory treatments always refer to the situation in a given
year, the ¢ subscripts will be dropped for simplicity and merely under-
stood to be present. In this shorthand, Xi_,_, D§ will be expressed as
2; Ds.

B. Present Rate-making Treatments of the Investment Tax Credit

The three principal regulatory treatments of the investment tax credit
specified in the Revenue Act of 1971 are portrayed in the three equation
systems displayed below:

Case 2, Flow-Through

R2=rl-{V—§D"]+D’+C+T2 (2a)
yngz_Ds_C _il (2b)
T,=2z -y, —1I" (2¢)
Fy,=y,—T, + D? (2d)

P,=y, — T, (2e)

where: I* = actual amount of investment tax credit

Case 3, Rate-Base Normalization

Ry=r,  |V=2D¥—-B|+D*+C +1T1; + I (3a)
Ys =Ry —D*— C — ip (3b)
T, =2z -ys—1° (3¢)
Fy,=y; — T3+ D", (3d)
Py=y;—T;—-1° (3e)
im=u-d-[V—'j£D"‘]—u g B (3f)
"d-[V-ED-‘]—e-B
P = U - '
I [V—?D‘—B]
(32)
—(1-:1)-“-—@08}—(1—1)-3
+ re - ' }
J {V—%D*—B]
B =3I -1, (3h)

I = ?Lﬂ- (3i)
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rn = overall allowed rate of return under ITC normalization,
B = accumulated deferred investment tax credits,

= interest expense under ITC normalization,

portion of B used to replace debt financing,

I" = normalized amount of investment tax credit.

n
I

Case 4, Cost-of-Service Normalization
Ré=rm.[V-E_D“]+D8+C+T.,+(I“—I"), (4a)

Ye=R,-D*—-C —i,, (4b)
Ta=zyy— 19, (4c)
F,=y,- T, + D¢, (4d)
Pi=ye— Ty— (12— 1), (4e)

The equations in case 2 represent flow-through regulatory treatment of
the ITC, which may be used only with regard to utility property which
qualifies for flow-through treatment under the accelerated depreciation
rules in the Tax Reform Act of 1969.' The equations in this case are
similar to case 1, except that the investment tax credit, /¢, is, of course,
subtracted from the tax computation. The equations for interest and
rate of return are identical and are not repeated. Under flow-through
treatment, the amount of actual taxes paid is included as a cost of
service in the rate formula; thus, the reduction in taxes due to the ITC
directly reduces the utility’s required revenues. In fact, the reduction is
required revenues, compared to case 1, is greater than the ITC by a
factor of 1/1 — z due to the simultaneity of required revenues and tax
payments.

If utility property does not qualify for flow-through treatment it must
receive normalization treatment to be eligible for the ITC. The tax code
provides two principal methods of normalizing the investment tax
credit. The equations in case 3 represent the ‘‘general rule’ (option 1)
in the tax law, which will be referred to here as the rate-base method
(this is Thompson and Weygandt's Option B). Under rate-base nor-
malization the utility makes adjustments to its rate base by subtracting
the actual amount of the ITC, /%, from its rate base and then adding the
normalized ITC amount, /*,2 back into the rate base annually over the
life of the asset. This procedure amounts to subtracting the accumu-

1. Public utility property which qualifies for flow-through treatment of accelerated
depreciation is property of the same or similar kind for which the utility used flow-
through treatment for assets most recently placed in service in its July 1969 accounting
period (see Internal Revenue Code sec. 167[11[2][c)).

2. The normalized investment tax credit is the cumulation of the pro rata shares (based
on the utility’s asset lives) of the ITC received each year (see eq. [3i]).
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lated deferred investment tax credits (ADITC)? from the rate base. It
yields the same results, so far as the rate base is concerned, as if the
original cost of the assets had been reduced by the amount of the ITC.
The taxes taken into account in determining the cost of service are the
‘““normalized’’ taxes, that is, actual taxes paid plus the amount of the
ITC. Any reduction in the utility’s cost of service due to the ITC is
prohibited under rate-base normalization.

The deferred tax credits under normalization serve as zero-cost
capital for the utility and substitute for a portion of private capital
which otherwise would be required. A different term for interest ex-
pense appears in the normalization equations to allow for debt re-
placement by the ADITC. The overall allowed rate of return may also
change under normalization if the ADITC does not substitute propor-
tionately for debt and equity (eq. [3g]).

The equations in case 4 represent the ‘‘ratable flow-through’ method
(option 2), which will be referred to here as cost-of-service normaliza-
tion (Thompson and Weygandt's Option C). This is the normalization
method which apparently has been selected by most firms which nor-
malize the ITC. Under this method the amount of taxes taken into
account as a cost of service ignores the actual amount of ITC and is
reduced by the normalized ITC. Any reduction in the utility’s rate base
due to the ITC is prohibited under cost-of-service normalization. As in
the previous case, different terms for the rate of return and interest
appear in the first two equations to allow for external capital replace-
ment by the ADITC. The equations for i, r,, B, and I" are the same as
for case 3. Thompson and Weygandt drew attention to the fact that the
congressional committee reports on the Revenue Act of 1971 called for
allowance of the equity rate of return on the ADITC, rather than the
overall rate of return, under cost-of-service normalization. However,
in the interim the final Treasury regulations on this provision have been
adopted, and they permit allowance of the overall rate of return on the
ADITC.* Equation (4a) is consistent with the regulations.

A third type of normalization treatment is available to a utility only
““if any agency or instrumentality of the United States having jurisdic-
tion for ratemaking purposes with respect to such taxpayer’s trade or
business . . . determines that the natural domestic supply of the product
furnished by the taxpayer in the course of such trade or business is
insufficient to meet the present and future requirements of the domestic
economy.’’® This treatment, which will be referred to here as shortage
normalization, forbids any adjustment—to either the utility’s rate base

3. The accumulated deferred investment tax credit (ADITC) is the cumulated dif-
ference between the actual ITC and the normalized ITC (see eq. [3h]).

4. Internal Revenue Service, T.D.7602, Final Regulations on Investment Credits for
Public Utility Property, March 20, 1979.

5. Internal Revenue Code, sec. 46(f)(1).
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or cost of service—to reflect the ITC (this is Thompson and
Weygandt’s Option A). The Federal Energy Regulatory Commission
has permitted this type of ITC normalization for natural gas pipeline
companies since 1972.° Equations (5a)-(5e) represent shortage nor-
malization:

R5=r,,,,-[V—;Ds]+os+c+n+1ﬂ, (5a)
J

Vs =Ry —D*—C = iy, (5b)

Iy=2 ys—I" (5¢)

Fy=ys — Ts + D?, (5d)

s =y =0y = 19, (5e)

Under this treatment the ADITC is not excluded from the rate base
and the taxes included as a cost of service are actual taxes paid plus the
amount of the investment tax credit.

C. Economic Normalization

Since there are two standard (i.e., nonshortage) methods of normaliz-
ing the ITC allowed by the tax code—rate-base normalization and
cost-of-service normalization—the question arises as to which form of
normalization, if either, is appropriate from an economic perspective.
One of the purposes of regulation is to force the regulated industries, to
the extent possible given the peculiarities of public utility economics,
to emulate the economic results of a competitive industry. To this
extent it is relevant to consider the economic effects of the investment
tax credit on unregulated industries.

The investment tax credit is a grant received when new capital
investment is made which, in effect, reduces the cost of the investment
to the recipient company. Thus, the ITC has the same impact on the
company (ignoring carry-overs) as if it had received a price reduction
on the capital assets it purchases. A price reduction on capital assets
will have two effects on a firm: by decreasing the amount of investment
capital required by the firm it decreases the necessary amount of return
to capital, and it also reduces the subsequent amount of annual depre-
ciation.” In a competitive market these influences will be reflected in
lower prices for the firm’s output, and this is the result which should be
emulated in the regulated industries.

However, this competitive result is not permitted by the methods of

6. See Federal Power Commission Order No. 448, 47FPC, 141, January 24, 1972.

7. When the ITC was first adopted in 1962 it included a requirement that the basis of
benefiting assets be adjusted downward by the amount of the credit in determining the
amount of future tax depreciation. In 1964, to increase the subsidy associated with the
ITC, the basis adjustment was repealed.




556 Joumnal of Business

normalizing the investment tax credit which are presently allowed by
the tax code. Present law permits the recognition of one or the other of
the economic effects of the investment tax credit on a regulated com-
pany, but not both effects. Rate-base normalization (case 3) recognizes
the lower amount of invested capital and required return to capital
through the exclusion of the ADITC from the rate base but disallows a
reduction of annual depreciation charges to reflect the lower-cost cap-
ital assets. Cost-of-service normalization (case 4) allows an annual
reduction in cost-of-service charges (the reduction is in the form of a
ratable flow-through of the reduced tax charge, but accomplishes the
same thing as if depreciation charges were reduced to reflect the
lower-cost assets), but it forbids any reduction in the rate base to
recognize the lower amount of invested capital and required return to
capital. Therefore, neither allowed form of normalization of the in-
vestment tax credit in the regulated industries is appropriate from an
economic perspective. ‘‘Economic normalization’ of the ITC would
require both exclusion of the ADITC from the rate base and adjustment
of annual depreciation charges to reflect the lower-cost assets. Such a
form of normalization of the ITC can be represented in equations as
follows:

Re=1F5" V—}ZD“—B + D*—I")+C + T+ 1% (62)

ye=Rg — D* — C — i, (6b)
Te=1z-ys— I (6¢)

Fg =yg — Ts + D, (6d)
Ps =y — Te— I* —iI"). (6e)

This system of equations is the same as for rate-base normalization
(see eqq. [3a]-[ei]) except for the I" term, subtracted from the depre-
ciation charge in the equation for required revenues, and the /™ term
which appears in the equation for book profits as a result. Interestingly,
this normalization method was suggested by Thompson and Weygandt
but was not included in their analysis. It was also suggested in Kiefer
(1979), has been the subject of two sets of hearings before the Ways
and Means Committee, and has been endorsed by the Treasury.®

II. Simulation Analysis

A. The Single Asset
In their book on the effects of accelerated depreciation in the public
utility industry, Brigham and Pappas (1970) comment that *‘the compli-

8. See U.S. Congress 1979, 1980. The Treasury Department testified in favor of
economic normalization of the ITC at both hearings.
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cated interrelationships among these variables make algebraic analysis
virtually impossible, but they do lend themselves to simulation . . . .”*
The same statement could be made with regard to the investment tax
credit. While Thompson and Weygandt's analysis is algebraic, such an
analysis of this issue is necessarily limited and may yield misleading
conclusions. Hence, this study employs a simulation model, the basic
structure of which is provided in the Appendix, to explore the impact
of the alternative regulatory treatments of the ITC. Initially, the effects
of the credit with regard to a single utility asset (the case studied by
Thompson and Weygandt) are evaluated. In the following subsection
the financial characteristics of the regulatory treatments in a growing
utility firm are assessed.

The asset simulation model assumes the asset is purchased and
instantaneously becomes fully operative (and is brought into the rate
base) at the beginning of the first year. The entire cost of the asset is
assumed to qualify for a 10% investment tax credit. Straight line
depreciation and zero salvage value are assumed. For the analysis
reported here the simulation parameters are set at values intended to
represent the electric utility industry in 1978; therefore, the allowed
rate of return on equity = .113, the average interest rate on long-term
debt = .0756, and the ratio of debt to total private capitalization = .625
(preferred stock is treated as long-term debt in the derivation of these
data).'’ The simulations assume that the cost-free capital from deferred
investment tax credits substitutes proportionately for debt and equity
financing; a seemingly plausible assumption in view of the stability of
the capital structures of the utilities during the period of existence of
the tax credit. A 30-year asset life and a 46% tax rate are assumed. The
simulations ignore cash operating costs (they are presumably inde-
pendent of the alternatives being considered) and focus on the capital
costs associated with the asset.

The utility revenues over the life of a hypothetical $100 asset under
the alternative regulatory treatments of the investment tax credit are
shown in table 1 and graphed in figure 1. In the base case, with no
investment tax credit, utility revenues are $15.70 in the first year and
decrease linearly to $3.54 in the thirtieth year. It is a characteristic of
utility regulatory accounting that the allowed revenues with regard to
an investment decline over its life as the rate base declines. Under the
other five regulatory treatments the asset benefits from a $10 invest-
ment tax credit in its first year. In the case of flow-through treatment
the impact on utility rates is dramatic. Since 7%/(1 — z) = $10/.54 = $18.52
is greater than the total allowed revenues in case 1 in the first year, the
revenues for flow-through are actually negative; that is, aggregate
revenues of the utility firm would be reduced from the level otherwise

9. Brigham and Pappas 1970, p. 5.
10. The data are derived from U.S. Department of Energy (1979), pp. 31, 34.
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8 S 1@ 15 28 25 3B years

Utility Revenues

1 No Investment Tax Credit

z F'ﬂ" “‘f‘auﬂh ..............................
3 Rete Base MNormalfzation — — — — — — — =— — —
4 Cost of Service Normalization _—
3

Shortuge Normalizstion e e e o o s e e 5 e o S o e e e
6 Economic Normalization - - - - i

Initial Value of Asset= 180 Interest Rate= .876

Asset Life= 38.8 Debt Ratio= ,625

Tax Rate= .46 Portion of Deferred Taxes
Allowed Return on Equity= .113 Used to Replace Debt= .625

F1G. 1.—Utility revenues over the life of a $100 asset

allowable on its other assets. Every year after the first year, however,
the utility revenues under flow-through treatment are identical to the
base case.

Under the normalization treatments the ITC is not passed on through
reduced utility rates in the first year; it is placed in the accumulated
deferred investment tax credit (ADITC) account and amortized over
the life of the asset. Rate-base normalization and cost-of-service nor-
malization both yield utility rates which are lower than the base case
(and flow through in every year but the first). Rate base normalization
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produces lower rates than the cost of service procedure at the outset,
but the effect on revenues of flowing through a pro rata share of the
ITC each year eventually exceeds the effect of excluding an ever-
decreasing ADITC from the rate base, so, beginning in the twentieth
year, rates under cost-of-service normalization become lower.

Interestingly, under the shortage-normalization treatment utility
rates are higher each year than in the base case. Thus, the procedure
not only prevents utility rates from decreasing as a result of the tax
benefit, it actually forces a rate increase. This effect was missed by
Thompson and Weygandt, who reported merely that this treatment had
no effect on utility rates but increased the rate of return in the first year.
This oversight occurred because Thompson and Weygandt ignored the
effect on utility revenues which results from the interaction of the tax
system and the changes in the utility’s capital structure produced by
normalization. Under normalization, deferred taxes replace a portion
of private equity and debt financing. As a result interest payments are
lower than in the base case, thus producing higher taxable income and
tax payments, and, in turn, forcing higher revenue requirements than in
the base case. Thus, even though the mechanics of shortage normali-
zation are designed to disregard the direct effect of the tax credit on
utility rates, the effect of normalization on the utility’s capital structure
produces an indirect effect. The resulting net effect on utility rates is
even worse for customers than Thompson and Weygandt reported;
customers receive less than no benefit at all.!?

With the exception of flow-through treatment in the first year, the
lowest utility rates each year are produced by economic normalization,
the treatment which both excludes the ADITC from the rate base and
decreases the cost of service each year by a pro rata portion of the ITC
to reflect lower depreciation. At the outset economic normalization is
at least $.50 lower in annual revenues than the other normalization
procedures; while this gap narrows with regard to cost of service
normalization, it is maintained over the life of the asset with regard to
the other normalization procedures. Interestingly, economic normali-
zation in the last 2 years, and cost of service normalization in the last
year, actually yield annual revenues which are less than depreciation
(which equals $3.33 per year). This is due to the negative effect on
revenues of the normalized investment tax credit, /*, and excluding the
ADITC from the rate base [in the case of economic normalization], as
well as negative tax payments which result from negative taxable
income when depreciation exceeds revenues (even though equity cap-
ital still earns its allowed rate of return).

11. The net direction of the effect of shortage normalization on utility rates depends on
the value of ¢, the portion of deferred taxes used to replace debt. In the example in the
text, if ¢ = 0, utility rates will decline rather than increase (see the discussion of fig. 5
in text).
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Thompson and Weygandt used as their single criterion for evaluating
the alternative rate making treatments of the ITC the sum of the utility
rate reductions (unadjusted for time value) achieved over the life of the
asset compared to the base case. Table 2 reports these sums for the
data in table 1. On this basis economic normalization is clearly
the treatment most preferential to ratepayers; it yields aggregate utility
rate reductions equal to nearly twice those associated with flow-
through treatment, which yields the next largest reductions. The aggre-
gate rate reduction under flow-through barely exceeds that under rate-
base normalization, but it more substantially exceeds cost of ser-
vice normalization, and, of course, shortage normalization (which is
negative).

But merely summing the utility rate reductions over the life of a
30-year asset is surely an inadequate judgment criterion. Is it not
relevant that the entire rate reduction under flow-through occurs during
the first year of the asset’s life, whereas the rate reductions under the
alternative treatments are spread over the entire asset life? One method
of recognizing the differences in timing under the alternatives is to
calculate discounted present values of the utility rates over the life of
the asset. Results of such calculations for the example data are pre-
sented in table 3; they make clear that the discount rate determines

TABLE 2 Sums of Utility Rate Reductions under Alternative Regulatory Treatments
of the Investment Tax Credit over the Life of the Asset in the Hypothetical
Example ($)

Regulatory Treatment Sum of Utility Rate Reductions

Flow-through 18.52

Rate-base normalization 18.23

Cost-of-service normalization 12.68

Shortage normalization —5.84

Economic normalization 36.75

TABLE 3 Discounted Present Values of Utility Rates under Alternative Regulatory

Treatments of the Investment Tax Credit over the Life of the Asset in the
Hypothetical Example ($)

Discounted Present Values

Discount Discount Discount
Regulatory Treatment Rate = .05 Rate = .0703 Rate = .12
Base case 170.62 143.73 101.80
Flow-through 152.98 126.43 85.27
Rate-base normalization 159.28 134.07 94 .87
Cost-of-service normalization 164.76 139.19 99.05
Shortage normalization 174.25 146.83 104.02

Economic normalization 149.79 126.43 89.89
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which treatment yields the lowest utility rates in terms of present
value. Using a high discount rate of 12%, which attaches a high value to
early benefits, flow-through treatment has a lower present value of
utility rates than economic normalization. A low discount rate of 5%
produces the opposite result. Equivalent present values of utility rates
over the asset life for flow-through and economic normalization are
obtained using a discount rate of 7.03%. The rankings of the other
treatments do not vary with the discount rate; in terms of increasing
present value of utility rates the ranking is rate-base normalization,
cost-of-service normalization, base case, and shortage normalization.

However, the extent to which present-value analysis provides in-
formation which is directly useful in evaluating the effect on consumers
of the alternative regulatory treatments is uncertain for two reasons.
The first is the ambiguity regarding the appropriate consumer discount
rate to use in the evaluation. For some consumers (e.g., those whose
marginal investment is a passbook savings account), the appropriate
discount rate would be relatively low. For others (e.g., those whose
marginal expenditure is financed by consumer credit), the rate would
be quite high. Given the conceptual and data limitations, arriving at the
appropriate weighted average discount rate to represent this array of
circumstances would inevitably be, to a considerable extent,
judgmental. This difficulty is a problem only in evaluating the con-
sumer benefits under flow-through versus economic normalization, but
this is an important relationship.

The lengthy time period necessarily involved in this analysis is the
second factor which undermines its relevance for policy decisions.
When alternative time streams of charges or benefits to a group of
customers (who are not the whole population) span a short time period,
say 5-10 years, present-value analysis offers a useful means of
comparing the alternatives. However, the relevant time period in this
case is the useful life of the utility asset, 30 years or perhaps 40 years or
more (and when the focus of the analysis is on a utility firm, rather than
on a single asset, the time period is indefinitely long, as the next
subsection indicates). Such time periods stretch beyond the lifetimes of
many present utility customers and are certainly long enough for sub-
stantial numbers of the original group of customers to have moved to
other areas serviced by other utilities. Thus, it is probable that the
original group of customers will not fully benefit from the time value of
the deferred tax account which accumulates under normalization
treatment or share in the higher utility rates after the first year under
flow-through treatment. One might usefully inquire what the benefit of
flow-through treatment is to a consumer who moves into the utility’s
service district during the second year of the asset’s life. If one of the
purposes of utility regulation is to avoid subsidizing one group of
customers at the expense of another, this consideration reduces the
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usefulness of present-value analysis for this policy choice and em-
phasizes the importance of appropriate treatment on a year-by-year
basis. It will be argued in the conclusion that this goal is accomplished
by economic normalization.

The evaluation of the alternative rate-making treatments, of course,
should be based on more than just the patterns of utility rates charged
to customers. Other results which might be selected for scrutiny in-
clude the tax payments by the utility under the alternatives, the utility’s
cash flow, and the rate of return earned on equity. Simulation results
for these variables, along with a smaller version of the revenues graph,
are plotted in the four graphs in figure 2. Base-case tax payments are
$3.55 in the first year and decrease to $0.06 in the thirtieth year. Tax
payments under all the alternative treatments of the ITC are negative in
the first year; the ITC more than eliminates the tax obligation. Under
flow-through the first-year tax is —$14.97; under the other treatments
the first-year tax ranges from —$6.26 (shortage normalization) to
—$6.91 (economic normalization). After the first year the pattern of tax
payments tends to reflect the pattern of utility revenues, since revenue
is the principal item in the taxable income equations which varies
among treatments. Hence, tax payments under flow-through equal tax
payments in the base case; tax payments are highest under shortage
normalization and lowest under economic normalization, etc.

Interestingly, tax payments under cost-of-service normalization ex-
ceed those in the base case during the first 9 years of the simulation,
then become lower than the base case, and eventually decrease below
those of rate-base normalization. This is because the higher profit of
the utility firm under cost-of-service normalization (compared to eco-
nomic normalization) derives from inclusion of the ADITC in the rate
base. The dollar magnitude of the profit benefit declines as the ADITC
decreases over the life of the asset, hence the tax payments under this
treatment decline over the life of the asset relative to the base case and
economic normalization.

Cash flow of the utility under the base case declines linearly from
$7.50 in the first year to $3.40 in the thirtieth year. Cash flow under
flow-through treatment is equal to the base case in every year including
the first. The utility firm receives no cash-flow benefit under flow-
through; the entire benefit of the ITC flows through to reduce utility
rates in the first year of the asset’s life. Cash flow in the first year under
the other treatments is higher by amounts ranging around $10, the
amount of the investment tax credit. The actual first-year cash flows
under the normalization treatments range from $16.96 under economic
normalization to $17.72 under shortage normalization. After the first
year the pattern of cash flows is similar to the pattern of tax payments.
Thus, shortage normalization yields cash flows which exceed those of
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the base case and flow-through, and economic normalization yields the
lowest cash flows.

The final graph in figure 2 shows the rate of return on equity earned
by the utility firm each year over the life of the asset under the
alternative regulatory treatments. The rates of return are calculated by
dividing the book profits by the average amount of equity financing
each year. One seemingly reasonable standard for judging the correct-
ness of the regulatory treatment of taxes (or other financial transac-
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tions) is the following: If the regulatory authority uses the appropriate
market rate of return on equity in determining the allowed rate of
return for a utility, does the regulatory formula yield utility rates which
generate revenues that would, in fact, provide the market rate of return
on equity (disregarding economic changes—e.g., inflation—which may
invalidate the data or assumptions on which the regulatory decision
was based)? In other words, if the regulatory authority uses the appro-
priate rate of return in its regulatory decision but the treatment of taxes
in the regulatory equation is such that the actual return to equity would
be lower or higher than the market rate of return on equity, then the
regulatory treatment of the tax expense is incorrect. By this standard
only flow-through and economic normalization are appropriate regu-
latory treatments of the investment tax credit (this standard, of course,
is inappropriate for judging shortage normalization, which is intended to
provide a special subsidy).

In the return on equity graph in figure 2, the lines for the base case,
flow-through, and economic normalization are coincident; they are the
horizontal line at .113, the allowed rate of return on equity. Flow-
through treatment yields the appropriate rate of return because the
entire tax credit is passed on immediately to customers and is not
allowed to affect profits. Economic normalization yields the appro-
priate rate of return because, while the ITC is retained and amortized
over the life of the asset, the financial benefits of this procedure are
passed on to customers through exclusion of the ADITC from the rate
base and the flow-through of the normalized investment tax credit.

Under the other three normalization treatments the actual rate of
return is higher than the regulatory commission intended to allow.
Under rate-base normalization, the rate of return begins at .123 and
climbs steadily upward over the life of the asset. This upward trend
occurs because the higher profit under this treatment results from not
flowing through the normalized ITC each year. This provides a con-
stant amount of ‘‘extra’’ profit (compared to economic normalization
or the base case) to the utility firm each year, and since the amount of
equity financing of the asset diminishes each year as the net asset value
decreases, the rate of return on equity continuously increases. In-
terestingly, the simulation analysis reveals that the rates of return are
identical under cost of service normalization and shortage normaliza-
tion. This result, which is not otherwise apparent, is easily verified
using the reduced forms of the book-profit equations for the two treat-
ments. Thus, while shortage normalization yields higher cash flows
than cost-of-service normalization, in the book-profits equation the
positive effect of higher revenues is exactly offset by the negative
effect of higher book taxes (resulting from both the higher revenues and
not reducing the book tax expense by the normalized ITC).

The results for a single asset may now be summarized. Flow-through
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treatment passes on to customers the full benefit of the ITC im-
mediately in reduced utility rates; no further rate reduction or effect on
tax payments occurs after the first year. Under flow-through there is no
effect on cash flow or profits of the utility firm. Economic normaliza-
tion, on the other hand, allows the utility to retain the ITC and amortize
it over the life of the asset. However, the utility firm is not allowed to
profit from this procedure; the potential profit is passed through to
customers by excluding the ADITC from the rate base and permitting
the utility to depreciate only the privately financed portion of the asset
(by reducing the annual cost of service by the normalized ITC). Eco-
nomic normalization produces the lowest utility rates, except for
flow-through in the first year of the asset’s life, the lowest tax payments
(with the same exception), and a rate of profit equal to that intended by
the regulatory authority. It also yields the lowest cash flow for the
utility firm after the first year, but this result should not be misinter-
preted. All of the normalization procedures provide a jump in cash flow
during the first year which enables the utility to finance 10% of the cost
of the asset with the deferred tax credit, thus reducing the firm’s
reliance on the capital market for private financing. Economic normali-
zation provides a cash flow which is just sufficient to maintain this 10%
deferred tax credit financing over the life of the asset but which does
not artificially increase the profit rate. The other normalization proce-
dures also maintain the tax financing but also compel, through required
rate making procedures, an increase in the profit rate above that in-
tended by the regulatory authority. These higher profit rates are pro-
vided at the expense of higher utility rates and tax payments.

B. The Growing Firm

The most serious limitation of the analysis by Thompson and
Weygandt is that it focuses exclusively on the regulatory effects re-
garding a single utility asset. But these results do not carry over
directly in application to a utility firm. The plant and equipment of an
ongoing firm is comprised of assets of different vintages. At any given
time the tax and regulatory characteristics of a utility firm will depend,
in part, on the age distribution of the utility’s assets, which, in turn,
depends on the utility’s growth rate. Furthermore, with enactment of
or eligibility for a tax benefit which applies only to new investment,
such as the investment tax credit, the effect on the utility firm will
change over time as an increasing proportion of the utility’s capital
assets have benefited from the tax provision. To explore these effects
the financial characteristics of a growing utility firm under the alterna-
tive rate making treatments of the ITC have been simulated.

The utility firm growth-simulation model (described in the Appendix)
assumes the utility grows at a constant annual rate. Investment
sufficient to replace depreciated assets and sustain the specified growth
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in average net asset value occurs instantaneously, at the beginning of
each year. Seventy percent of the utility’s gross investment is assumed
to qualify for the investment tax credit (only machinery and equipment
qualify for the ITC, not structures). As for the single asset case, the
simulation parameters are set at values representative of the electric
utility industry in 1978.

The growth in total net utility plant of electric utilities for the most
recently reported 5 years has averaged 10.3%.'? The simulation results
for a utility firm which grows at a constant 10% rate are graphed in
figure 3. To standardize the results and facilitate comparisons among
simulations, the dollar amounts of the variables in the first three graphs
are divided by average net assets each year; thus, the graphs actually
plot rates of required revenue (utility rates), tax payments, and cash
flow per dollar of capital assets.

Utility rates in the base case remain constant throughout the simula-
tion.'® Despite the changing level of utility rates associated with each
vintage of the utility's assets, the new investment each year maintains a
constant relative distribution of asset vintages (under the constant
growth-rate assumption) and, therefore, constant utility rates per dollar
of capital assets. Utility rates under flow-through treatment decrease
significantly the first year the ITC is in effect and remain constant at the
lower level. While the rates are reduced only in the first year with
regard to any single asset, the immediate flow-through of the tax credit
received on each year’s new investment maintains the reduced utility
rates for the growing utility firm.

Under the four normalization procedures the level of utility rates
gradually changes over the time period equal to the average asset life
and then stabilizes. During this time period the ADITC and the value of
the normalized tax credit increase as new vintages of assets qualify for
the investment tax credit. However, beyond the time period equal
to the asset life these values will be constant relative to total net assets
as long as the utility growth rate and the ITC rate remain unchanged.

As is the case for a single asset, the highest utility rates for the firm
occur under shortage normalization. Cost-of-service normalization
yields rates which gradually decrease from the base-case level as the
normalized ITC increases. Rate-base normalization produces larger
reductions in utility rates; excluding the growing ADITC from the rate
base—it increases to approximately 7% of the rate base in the thirtieth
year—yields bigger rate reductions than flowing through the nor-

12. The growth rates have been: 1974, 12.0%: 1975, 9.4%; 1976, 9.7%; 1977, 10.1%;
and 1978, 10.1% (calculated from data in U.S. Department of Energy, 1979).

13. The capital costs of the case 1 utility exhibit an oscillating pattern in the early years
of the simulation due to the cyclic investment effects of replacing the utility's initial
plant. In the simulations the ITC is actually introduced during the third asset life cycle
(after capital costs have stabilized) and its initial year is labeled year 1.
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Fic. 3.—Utility rates, tax payments, cash flow, and return on equity for
utility firm with a constant 10% growth rate

malized ITC. Economic normalization, which combines the two pro-
cedures, yields the lowest rates of the normalization treatments. How-
ever, for the parameters of the simulation reported in figure 3,
flow-through treatment produces the lowest utility rates every year
of the simulation and indefinitely into the future so long as the tax
benefits continue and the parameters remain constant. This result
contrasts sharply with the results for a single asset.

The implications of the alternative treatments for tax payments, cash
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flow, and return on equity follow from the effects on revenues. Tax
payments in the base case, like utility rates, remain constant (per dollar
of capital assets) throughout the simulation. The levels of tax payments
for the other cases parallel the revenue levels; shortage normalization
yields the highest tax payments (obversely, the smallest tax revenue
loss), and flow-through yields the lowest. In the committee reports
accompanying the Revenue Act of 1971 the reason for requiring nor-
malization treatment was stated as follows: ‘“To permit all of the
benefits of the credit to be flowed through to the customer currently
could have an impact on revenues which is approximately twice that
applicable in other cases.’’'* The tax payments graph in figure 3 shows
this statement to be correct for the first year of effect of the ITC (to
which all of the examples in the committee reports referred); for later
years, however, the tax revenue loss under flow-through is always
greater than that under normalization, but the extent of the difference
depends on which normalization treatment is being considered (and
other factors, as indicated below).

The revenue and tax effects, of course, determine the cash-flow
impacts of the alternative regulatory treatments. Cash flow (per dollar
of capital assets) remains constant throughout the simulation in the
base case and under flow-through treatment of the ITC. Since the
reduction in utility revenues under flow-through treatment is exactly
equal to the reduction in tax payments, there is no cash-flow effect.
Cash flow under the normalization treatments jumps substantially in
the first year of the ITC and then follows patterns under the various
treatments which reflect the utility rate movements. Unlike the results
for a single asset, in this simulation assuming 10% growth, cash flow
under all the normalization treatments remains permanently higher
than under flow-through and the base case. In the rapidly growing firm
the cash flow resulting from the additional tax credit on new invest-
ments each year more than offsets the negative cash flow effects of
amortizing the credits received on prior investments.

The profit situation for the growing firm is somewhat analogous to
that for the single asset. The rate of return on equity is constant
throughout the simulation in the base case and under flow-through and
economic normalization. Under flow-through, the entire benefit of the
ITC is passed immediately on to customers. Under economic normali-
zation the utility receives the cash flow benefits, but the potential profit
from the ITC is passed on to customers through exclusion of the
ADITC from the rate base and the flow-through of the normalized
ITC. As in the single asset simulation, the other three normalization
treatments all yield higher rates of return on equity than the regulatory

14. U.S. Congress 1971, p. 37.
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commission intended to allow. Rate-base normalization yields a higher
rate of return, rising in this case from 11.3% to 12.24%, because of the
failure to flow through the normalized ITC. Cost-of-service and short-
age normalization yield equal significantly higher rates of return, rising
to 12.97% by the end of the simulation. These two types of normaliza-
tion of the ITC, the two normalization treatments which are actually in
use, provide a clear and substantial benefit to the stockholders of the
utilities.

The overall pattern of the simulation results for the growing firm
depends on the simulation parameters. In particular, the results depend
heavily on the assumed growth rate and the assumed portion of de-
ferred taxes used to replace debt. Figure 4 shows graphs of the results
for a simulation with all parameters the same as in figure 3, except the
growth rate has been reduced to 6%. With the recent decreased growth
in the demand for energy, a future growth rate of 6% or lower for the
electric utilities may not be an unreasonable expectation. The pattern
of the results in figure 4 is similar to the earlier results with one
important exception: the utility rates under economic normalization
drop below the rates under flow-through treatment in the twenty-
second year of the simulation and remain lower thereafter. For the
rapidly growing utility firm, the effects on utility rates of immediately
flowing through the tax benefit always exceed the effects of amortizing
the accumulated past benefits; for the slower growing firm the latter
eventually overcomes the former. Parallel results have been found for
accelerated depreciation.'® Slower growth rates produce results even
more different from the earlier simulation. For example, with a 2%
growth rate, utility rates under economic normalization drop below
those under flow-through in the fourteenth year, and the difference in
rates becomes substantial by the end of the simulation. Furthermore, at
this lower growth rate, tax payments and cash flow under economic
normalization also decline to levels below those resulting from flow-
through treatment.

The simulation results also depend heavily on the assumed portion of
deferred taxes used to replace debt. Figure 5 shows the simulation
results assuming a 10% growth rate, with all of the tax deferrals used to
replace equity capital (or, more accurately, the tax deferrals sub-
stitute entirely for equity capital which otherwise would have had to be
raised). While credit market constraints may prevent this outcome, and
there is no known evidence to suggest it has occurred, it is not an
unreasonable outcome to expect the utility to attempt in an effort to
increase its leverage and profitability. As the graphs make clear, the
results are substantially different from figure 3. Under these assump-

15. See Brigham.
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Fig. 4.—Utility rates, tax payments, cash flow, and return on equity for
utility firm with a constant 6% growth rate

tions shortage normalization no longer produces higher utility rates
than the base case. As in the 2% growth case, economic normalization
yields lower stabilized levels of utility rates, tax payments, and cash
flow than does flow-through treatment. The rate of return on equity in
the base case and under flow-through and economic normalization are
unchanged, but the profit rates for the other three normalization treat-
ments are somewhat higher than in the earlier simulation.
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III. Conclusion

In adopting the investment tax credit, Congress had three goals: (1) to
reduce the effective cost of acquiring new equipment, (2) to increase
the profitability of new investment, and (3) that the financial assistance
provided by the credit should itself be used for new investment.'® In the
unregulated sector of the economy the higher investment profitability
was intended to temporarily raise the prospective rate of return above
the cost of capital, thereby inducing additional investment. Once that
additional investment occurred, of course, one would again expect the
marginal rate of return on investment to equal the marginal cost of
capital, but the reduced investment costs and cash-flow effects of the
investment credit would remain. These results can be achieved in the
public utility industry by the regulatory treatment referred to in this
paper as economic normalization.

Thompson and Weygandt favor flow-through treatment and object to
normalization of the ITC for two reasons: normalization increases the
rate of return of the utility above that intended by the regulatory
authority, and it yields higher utility rates than flow-through treatment.
They also suggest that it is inappropriate or futile to attempt to stimu-
late investment in the public utility industry because public utilities
*‘are required to provide assets sufficient to provide service for those
who demand it and this amount is independent of whether or not the
utility can take advantage of the investment tax credit”’ (p. 508). The
analysis in this paper shows that the rate-of-return objection is valid for
the methods of normalization of the ITC presently allowed in the tax
code'” but not for economic normalization. This was acknowledged in
the Thompson and Weygandt paper in a brief reference to what the
present study has termed economic normalization: ‘“Under this ap-
proach there would be no additional rate of return to the stockholder
and the ratepayer would benefit by both the capital structure effects
and the credit effect’’ (p. 517). By not providing the utility a higher rate
of return, economic normalization avoids the criticism of inappro-
priately stimulating public utility investment, but it facilitates the high
levels of utility investment by increasing cash flow and providing an
interest-free source of capital.

By Thompson and Weygandt’s criterion for evaluating the utility rate
effects—the aggregate rate reduction over the life of a single asset—
economic normalization is superior to flow-through. However, this
study has questioned this criterion and demonstrated that in a more
relevant setting—that of a growing utility firm—the regulatory treat-

16. See U.S. Congress 1962, pp. 11-12.

17. A higher rate of return is not a necessary result, however, of the methods of
normalizing accelerated depreciation which are allowed in the tax code (see Kiefer
1979).
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ment which provides lower utility rates in the long run depends on the
growth rate of the firm and the effects of the deferred investment
credits on the capitalization structure of the firm, among other vari-
ables. But price minimization is not the principal criterion for judging
appropriate accounting or rate making treatment. If it were, several
other transactions would be accounted for differently. For example,
including plant removal expenses as a cost of service only when in-
curred would yield lower utility rates than the more standard practice
of amortizing these costs over the life of the plant. But the logic of the
accounting process requires that the costs of capital services be related
to the income produced by the capital by amortizing the capital costs
over the lives of the capital assets. This same logic requires that the
investment tax credit, the receipt of which is intrinsically related to
the acquisition of capital assets, be normalized over the lives of
the benefiting assets.

Economic normalization is consistent with the logic of regulatory
accounting. It spreads the financial effects of the investment tax credit
over the lives of the underlying assets. It benefits the utility companies
through higher cash flow, while avoiding a rate of return higher than
deemed appropriate by the regulatory commission. And it provides
appropriate utility rate reductions to customers on a year-to-year basis
by reducing utility revenues by amounts which accurately reflect the
provision of cost-free capital to help finance the utility’s investments.

Appendix

This appendix summarizes the basic structure of the simulation models used in
the analysis. Since the models share most of their equations, they are presented
jointly and their differences are highlighted.

At the beginning of the first year of the simulation (+ = 1) the gross asset
value, G, (of the asset, in the case of the asset simulation model, and of the
firm, in the case of the firm growth simulation model), is set equal to an initial
value. This initial value also equals investment in the first year, /,. Gross asset
value remains constant throughout the simulation in the asset model (G, = G,).
In the growth model the values of G, for years r > 1 are given by:

G(:'G;_l‘!'lr A-:’—'l'>l,
Gi=G,+1, - I, > A,

where /, is investment at the beginning of year ¢ and A is the useful life of the
utility’s assets. These equations add each year’s investment to the firm’'s gross
asset value and deduct retired assets.

Net asset value at the beginning of years, Nb,, is determined by the following
equations in the asset model:

Nb, = G,
Nb, = Ne,_, t>1

?




576 Journal of Business

where Ne, is net asset value at the end of year 7. In the growth model, Nb, is
determined as follows:

Nb, = I,
Nb, = Ne,_, + I, t> 1.
Since depreciation is straight line, its value, D, is determined by the follow-
ing equation in both models:
s — Gy

A

Accumulated depreciation through year ¢, Ad,, is given by:
Ad, = Ad,_, + Dj A=t1>1
Ad;=Ad‘_l +Dg _[f__,‘ f >A

Only the first equation is applicable in the asset model.
Net asset value at the end of year ¢, Ne,, is yielded by:

Ne; = Gt = Ad{.
Average net asset value during year ¢, Na,, equals:

Nb; + Ne;
3 :

The amount of the investment tax credit, /¢, is determined by:

Na, =

It=c- -1y =215,

where ¢, the effective rate of the tax credit, is equal to .1 in the asset model
and .07 in the growth model, and r* is the first year of effectiveness of the tax
credit. The normalized investment tax credit, I7, is given by the following:

a
I?=I?_1+;—‘ *+A>t=1*,
I3 g ,
It= ?~:+A'L = Z" t=1%+ A,

The accumulated deferred investment tax credit (ADITC) at the end of year
t, Be,, equals:

Be, = Be,, + I{ — I}.
The average ADITC during year ¢, B,, is given by:

Beg._l + Be[
2

In the growth model the amount of investment at the beginning of each year,
I,, is determined by:

B; =

25 Ny + R= Netyy F Adyy =Gy * (l_ = Al)
I, = t =2,
=
2=

where R is the specified growth rate in average net asset value of the firm.
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Values for utility revenues, taxable income, tax payments, cash flow, and
profits for each year under each regulatory treatment of the investment tax
credit are calculated using the data generated by the simulation models de-
scribed above and reduced forms of the equations displayed in the text.
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