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ABSTRACT

inflauion creates scrious problems for carrems rale of rewm regulation pro-
cedures. The chuef problem with the commonly used orginal casi (OC) rate buse
is a “froni-end load™ in capital charges that can causc serious resource misallo-
cauon, Both histonical and recent discussions of a trended oriyinul coxt (TOC)
rute basc musstaie the pros and cons of this aliernauve, which gives nflation
compensalion in I3ic base write-ups instead of in current income. While TOC
would be berter mw alnost all respects than OC if sturting from scrutch. special
procedures are necded (0 avold windfalls in a transion between rate base
methods
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1. INTRODUCTION

This paper began in a research project examining rate base and rate of return
methodology for oil pipelines. The project led to tesumony in Phase 1 of the
Williams Pipe Line Company proceeding before the Federal Energy Regula-
tory Commussion (FERC).! This proceeding sought 10 determine regulatory
methods for the oil pipeline indusiry, which previously had been regulated by
the Interstate Commerce Commission (ICC) according 1o a unique rate base
formula.? Transfer of regulatory authority to FERC created a clean slate,
and prompted a new look at conceptual and practical issues thar had been
thought setiled.

Almost all professional opinion and regulatory practice prefer the
original cost (OC) rate base methodology. Under OC regulation, the rare
base essentially equals the net book value of assets and is not adjusted for
inflation. However, OC regulation creates serious problems when inflation is
rapid and unpredictable. The alternative is a long-known (but never applicd)
rate base concepr in which an index is used 10 write Up asset values 1o reflect
inflation. We call this approach irended originul cost (TOC),

Our study of the oil pipeline indusiry led to the following conclusions.

1. In part the preference for OC is based on the common view thay TOC
gives the regulated firm “something for nothing.” However, TOC
regulation. properly administered will give the same overal] “fair
return” as OC.

. OC causes a "froni-end load™ of capiral costs whenever there is infilation
Thazt 1s, “fair” profits are 100 high when an asset is young and too low
when it 15 old.

3. OC regulauion therefore distorts invesiment and assct use in many
regulated indusines, such as ransportation, where the carrier must
compete directly with unregulated carriers or with other regulated
carriers holding assets of a different vinrage.

4. Orther distortions from OC regulation are (8) an incquitable shift of
costs from future users 10 present users, {b) unneccssary fluctuations in
1anffs denng periods of changing inflanionary expectations, and (¢)
difficultics in assuring mnvesiors 1hic opportunity to carn a fair rerurn,
exher because of consumer resisiance to fair but dramatic rate increases
ot the reluctance of regulatory commissions 10 grant rates sufficient 1o
cover the true cost of capital during high inflation.

5. The purporied benctits of OC regulation over TOC are often non-
calstent or based on confused analysis,

6. However, transitions from onc approach to another may creare large
administrarive costs and large windfall gains or losses 10 companies and
their customers. Problems n ransinon may ouiweigh arguments for
mproved methodology.

[$8)
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In this paper, we first show that TOC and OC give the same cxpected toral
rerurn to the investor under fair regulation. We then address the differences
in the two approaches which should determine the choice between them. We
emphasize the consequences of the froni-end load and compare the likely
administrative costs of TOC vs. OC regulation.

It is fair 1o ask why another paper on inflation and rate of return regulation
is needed, given the long record of debate on that topic. The answer comes
when we look at the literature in Section IV of this paper, capecially the last
round of debate in the 1960s. First, that debate was usually not abour TOC
as we define i1, but about regulation based on, for example, engincenng
estimates of “fair value.” Second, inflation in the 1960s was relatively modest
and predictable; some writers seemed more concerned about prior inflation,
in the 1940s and early 1950s, than in expecied future inflation. Third, the link
between fair return 1o the firm and the equilibrium expected rate of rejurn on
its securities had not been fully worked our. In 1985 it is not controversial 10
equate fair rate of return and the opportunity cost of capital prevailing in
capital markets; it would have been so 1in 1962, when the field of financial
economilcs was just getling on s feer.

Our goal here is to set out TOC as a consistent regulatory system, explain
1ts advantages, and survey the main arguments for and against implemcenting
11. We cover the highlights of the historical debate, and the most important
issues raised recently; even some of the most recent discussion remains
confused about the economic standard against which regulated rares should
be tested.?

I1. FAIR RETURN UNDER ORIGINAL COST AND
TRENDED ORIGINAL COST REGULATION

In most cases, regulators scem 1o be concerncd with three objectives:

1. Fairness—}nvestors should earn, or at least have the opportunity to
earn, a fair return on their mvesiment.

2. Cost efficiency—The firm should produce its product or service in the
checapest way available.

3. Price efficiency—The pnce of the firm’s product or service shouid
reflect the rrue cost of producing 1,

Cost and price cfficiency are necessary il the economy’s resources are to be
conserved and appropnately allocaied. In addition, they assure that con-
sumers are treated fairly, in the sense thart the price they pay represents the
mimmum cost under an ideal aliocation of resources. As a practical mauer,
however, regulators seem more concerned with the first goal rhan the latter
iwo. "Fair regulation” means that the firm be given a reasonable opportuniry
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to earn investors’ opportunity cost of capital, defined as the expecied rate of
return prevailing in capital markets on assels of comparable risk.* The .
nominal opportunity cost of capial detcrmines the total dollar return 10
investors.® This rerurn can come entirely from current earnings, or it can be
disyributed between current earnings and write-ups of the rate base. The form
that return on investment takes depends on the rare base 1o which it is applied.

OC regulanon compensates investors for inflation by increasing the return
allowed as curtent carnings on the rate base. TOC compensates investors for
inflation by wnting up the rate base. Conscquently, the time patterns of the
cash flows received by investors are different. OC resulis in 3 front-end load
of charges 1o consumers in times of inflation; investors receive 2 higher initial
cash return under OC than under TOC regulation, bur a lower cash return
when the asset is older. However, the ex ante present values of the cash
returns generated over the life of an asset are identical under fair QC or TOC
regulation. The time patierns differ, but the values are the same.

Readers who accept these statements muy wish 1o skip the next subscction,
which demonstrates the essential equivalence of OC and TOC from the
point of view of “fair regularion.” Our demonstration of this equivalence is
made necessary by the common confusion that TOC somehow permits, or
should permit, “double-dipping” for inflation.

A. Inflation and Fair Retum

Compensation for inflation does not necessarily come in current income. It
can come just as easily in the form of a write-up in the rate base. The write-up
gives investors part of their 1o1al return as a capital gain.

The requirements for fair return on assets owned a1 ume 1 can be formally
expressed in the following “fairness rule™.

CE,., + DEP,., + (B,,, - B,) = kB,, (1)
where CE., .

tri

current carnings allowed at period ¢ + 1,
depreciation recognized as 4 cost of service i cal-
culating regulatory revenue requirements a1t + 1:
rate baseattandt + 1;

the nominal cost of capital.®

i

BH Bx-rl
k

nm M

The sum of CE,,, and DEP,., is the cash flow allowed by regulators at

t + 1 on the ralc base at 1. and (B,,, — B,) is the change :n the value
regulators 4ssign 10 assers owned at 1.

Now consider an asset purchased at 3 = 0. The asset’s cost is its mitial rale
base under either TOC or OC regulation. If the firm can expect” 1o carn a
fair return on this investment, then 11s present value should equal the asset’
cost and thus equal its rate base, Counsisteny apphcation of the fairness rule
[Eq. (1)] gives this resulx.
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Let V, be value a1 1, which is determined by expected cash flow and value
att + 1:

CE,,, + DEP,_, + V,
v= tv T lvl. 2
' 1+k )

If T is the end of the asser’s life, so that Vy = 0.2 and if Eq. (1) holds, then
_ CE; + DEP; + V;
I +k

0+ KBy,
="{tx " B 3

vT—l

That is, value at T — | equals rate base a1t T — 1. This is truc for T — 2
and for any t, if Eq. (1) holds 1n each period:

- CET-l + DEPT—l -+ vT-l

VT-Z

l+k
=CET_1 -+ DEPT-I. "I‘BT-‘
I +k
_(1 +k)B’r-1_
=T+ x - Br: (4)

By the same logic appied 10 T ~ 3, T — &, cic., we tinally obtain
_ CE, + DEP, + V,
1 +k

1+ kB
=S 9

Vo

Equauon (1), the fairness rule, only specifies the sum of current carnings,
depreclauion, and change in rate base. Any level of current earnings is fair so
long as this sum 1 fiaed.

Under OC regulation, CE, ., = kB,. Also DEP,,, = B, — B,_;; that is,
the rate base changes only because of depreciation Under TOC regulauon,
CE,., = rB,, where r is the real opportunily cost of capital,® and the rate
base is written up 1o reflect inflation (at rate i) but reduced by depreciation

B,,, = B,(1 + 1) — DEP,_, . This sausfies the fairness rule for any depreci-
auon schedule, becausc

CEI‘FJ + DEP!TI T (Bnl - B!) = rB|
+ DER.,, + B{l + i) — DEP,, — B,
= Byd{r + 1) = KkB,. 16)



Table 1 Cash Flow and Rate Base Undes Net Original Cost and Trended Original Cost Regulation
(20-year straight-line depreciation)®

Ner Origeand Cost Megudanion T1ended Ongmal Casi Regulonon
Coirent Cunrent

Year Lrrnamys Depretignon Cush Flow Raie Base Enrvrunys Deprecrosinn Cash Flow Rate Base
1 $150.00 550 0N $200.00 $1000 N0 $90 00 $ 5300 $143 00 $1000 00
2 142.50 50.00 192 30 950 00 90.63 5618 146.81 1807 00
] 135.00 5000 18500 N0.00 91.01 5955 150.56 1011 24
4 1M % 5000 177.50 $30.00 9111 63 12 154.24 1012 36
5 12000 3000 170 00 $40.00 90 90 66.91 157.81 1005.98
6 112 50 50.00 162 50 750 00 90.33 70.93 161.26 1003.67
7 105 00 50.00 155.00 700 00 8937 75.18 164 55 992 96
B 97 50 50.00 147 50 650 0D 8796 79.69 161.65 977.36
9 90 00 30.00 140.00 600.00 86.07 8447 170 54 956 31
n 82.50 50.00 132.30 550 60 8363 89.54 17317 929.21
H 75.00 5000 125.00 500 00 80 59 94 9] 175.50 89542
12 67 50 5000 117.50 450 00 76 88 100.6] 17749 85423
13 60.00 5000 110.00 400.00 N4 106 65 179.09 804.88
i4 $2.50 5000 102.50 35000 67.19 11305 180.23 746 52
15 45 00 50 00 95 0D 300.00 61.04 11983 180.87 678.27
16 - 3150 50 00 87 50 250.00 $3.92 12702 189.94 599.14
17 3000 5000 80 0O 200.00 4573 134 64 180.36 508.07
18 2250 5000 72 %0 150.0¢ .38 14272 179.07 403.92
19 1500 50 N0 h5 0D 100.00 2569 151 28 176.97 24543
20 740 50.00 57150 S0.u0 13.62 160.36 173.97 151.28

* Assumes 8 9%;, rewd oost of capel and ¥ 6% inflation pumium Assumes thut the sestment 13 made ¥ 1he siatt of year §and thal cash flows are received ui the end of

eath ycer.
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CASH FLOW

CURRENT EARNINGS AND DEPRECIATION {(Assume Receive ot End of Year}
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Figure 1. Cash Flow and Rate Base Under Ongmal Cost and Trended
Omnginal Cost (20-year straight-line depreciation).
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Under OC regulation, depreciation is calculated by applying a schedule
d,. d;, ..., Oy to gross book value By: DEP, = d,B,. Under TOC, the
same schedule can be applied 10 gross book value expressed in curremt
dollars: DEP, = dBy(1 + i)". Since the depreciation schedule is applied
1o gross book value, any schedule that exhausts an OC asset n period T will
exhaust 8 TOC asset in the same peripd.

Example. Suppose $1000 is invesied 1 a new asset. The nominal cost of
capital is 15 percent, consisting of a 6 percent inflation premium and a 9
percent real return. Under OC regulation, investors should recejve the entire
cost of capital in current income each year, or $150. Under TOC, investors
should reccive only the real rate of return (1., 9 percent) in current income
and receive the inflation premium (i.e,, 6 percent) in a write-up of the rate base.

In the first year, this amnounts 10 a $90 return in current income and a $60
increase in the value of the rate base. This $60 must be viewed as a reinvest-
ment of after-1ax income in the ratc base itself, because it is simply an
alternative way of taking rhe income that would have been granied as curremt
income under OC regulanon.

Since the $60 is reinvested income, investors are allowed 10 earn the cost of
capital on this investment 1 the following year. Investors also must be
aJlowed 10 recover this reinvested amounr in later years through higher
depreciation charges than would accrue under OC regulation. If the rate
basc is depreciated by $73, bur mnvestors are only allowed $50 when allowed
current revenue is computed, investors are shorichanged.

It is important to distinguish between rate base depreciation (the depreci-
ation deducted from the rate base and used in calculating required current
revenucs for regulatory purposes) and book depreciation (depreciation used
in reports 1o shareholders or 1o the Internal Revenue Service).!? Rate base
and book depreciation need not be cqual.?

Suppose the investment in our example 1s subject 10 20-year straight-line
depreciation. The example is given in Table | and Figure 1. In the OC case
current earnings equal 15 percent of the rate base, which declines by $50 per
year. Total cash flow equals current earmings plus depreciation. The TOC
casc is conccptually just as casy, bat looks morc comphicated. Current
earnings always equal 9 percent of the rate base. Depreciation equals $50
inflated at 6 percent for each year that has passed. Regulators set tariffs 1o
generate the expected cash flows shown, which include recovery of capital
reinvested in the ratc pase. The present value of both the OC and TOC cash
flows cquals $1000 when discounied at 15 percent Thus both these cash
flows incorporate a fair return

B. Choice of Index

So far we have drawn no disuncrion berween the overal] rate of inflation—
the nflation wwestors are worried abour—and price changes for specific
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assets. In principle, rate base write-ups should be based on asser- or industry-
specific indexes, not the general price level. If vhis is done, the rule for assessing
fair return under TOC regulation has 10 be interpreted a lintle differently.

Suppose i is defined as the rate of change of replucement cost.'? Then
current earnings, depreciation, and rate base write-up can be computed
exactly as described above, providing that r, the real opporrunity cost of
capital, is defined as k — 1. For example, suppose the replacement cost index
is forecasted at 8 perceny and gencral inflevion at 6 percens. In Table |, we
used a 9 percent real cost of capital based on a 15 percent nominal return and
the 6 percent general inflation rate. However, 1f we give investors an exira
2 percent write-up, we must give them 2 percens less in current income. The
first three years under TOC regulavion would then look like those shown in
the accompanying tabulation (compare Table 1). Thus invesiors get less
than the real opportunity cost of capial in current earnings, but they make
up the shortfall by a larger rate base write-up. This is exactly what should
happen 1n equilibrium in a compeunve indusiry where asset prices are
expecied 10 increase ar more than the rate of inflation.

Current Cash Rute

Year Earnings Depreciuiion Flow Base
I 7000 54 00 124 00 1000.00
kl 71.82 58.32 130.14 1026.00
Y 73 4% 62 99 $36 47 1049 76

Current income should be based on the current nominal cost of capual
and expecied inflation; however, the rate base write-up occurs at the end of
the period and should, in principle, retlect experienced inflation. Think
again of what happens under competinon, say. to the owner of an apartment
house. Renis for the neat period, t tot + 1, 4re forced 10 the level at which
current 1ncome plus expected appreciation just covers the nominal oppor-
tunity cost of capital, but acrual current income and appreciation may be
more or less than expecied. The aparimen: owner must bear the risk of
unanticipated changes 1n apariment values relative (o other gssers.

The regulated firm’s output price should likew:se be calculated so expected
current income plus appreciation Just covers the nominal cost of capnal.
Actual current income may be higher or lower, depending on demand and
operating vosts The actual write-up may be higher or lower depending on
the actual change 1n the replacement cost index.

This lcads us 10 a possible problem 10 nor using an indusiry- or assel-
specific index. If the rate base write-up reflects the ex post rate of general
inflation, then investors in regulated firms are insulated from changes in
relative prices This raises practical questions that are vaken up later in the
paper.
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1. THE FRONT-END LOAD AND
ITS CONSEQUENCES

Farlier we noted three goals of regulators: fairness, cost efficiency, and price
cfficieacy. Both OC and TOC regulation can allow a fair rewurn, if market
conditions permit. In fact, regulavion using any consistent and systematic
rate base definition yiclds a fair rate of return as long as investors expect 10
carn the cost of capital on the rate base chosen. Therefore, the choice briween
regulalory sysiems must rest on other issues.

In this secnon we discuss the chief disadvantage of OC regulation. its
front-end load and its balancing tail-end shorifall. In the following section
we will consider whether TOC regulation is a practical allernative.

A. The Front-End L oad

When mnflation is rapid, OC regulation leads 1o prices to consumers that
are far out of line with whai a compeutive firm would charge. This i1s a grave
fauli, because the aim of regulation is not only 10 offer 1nvestors a fair rate
of return, but also 10 assure that consumers pay fair prices.

The source of the problems created by OC regulation 1s thay histoncal cost
accounting does not approximate the vajue assets actually have in com-
peunive, unregulated industries. Values based on historical costs can be
grossly misieading when inflation is rapid, parncularly for long-lived assess.

Example. The distoruons created by OC regulation involve Big Money.
Consider a new clectric generauing plant costing $1 billion. Assume thas the
plant is depreciated lincarly over 40 years, initia} 1ax-deducrible interest
expense is $60 mllion, the marginal tax rate is 50 percent, the real cost of
capital is 6 percent, and inflation is steady ar 10 percent. Each year’s capital
charges must cover current earnings, depreciation, and taxcs. Capital charges
n the first year under OC equal (16)(1000) + (1000/40) + (.5)[(.16)(1000) —
60] = $235 milhon. Under TOC, first year capital charges are ( 06)(1000) +
(1.1)(1000/40) + (.5)[(.06)(1000) + (1.1 — 1)(1000/40) — 60] = $88.75 mul-
lion. The front-end load is $146.25 million. Imitial OC capial charges arc
over 2.6 times the TOC capital charges.

Of course, this front-end load 15 eventually offset by a tail-end shorufall.
After 30 years capital charges are $77.5 million under OC regulanon and
$10924 million under TOC regulation, a 1ail-end shortfall of $1,014.9
million, or $58.2 million 1 constam (1t = 0) dollars.}?

Table 2 shows order-of-magmtude projections of 1ariffs for the proposed
Alaska natural gus pipeline. The fronv-cnd load in transportinon chuarges
1s clearly evident.
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Table 2. Projected Capital Charges and Transportation Costs
of Alaska Natural Gas Transmission System
(figures in billions of dollars)

1987 1997 2007
Deprecialion a1 4% of 1.6 1.6 16
mnial Taic baxe (340 bulhon)”
INCOME ang 1pICTet ab 14 9% $s 24 07
of net rate pasc
Taxes at 507, of net income 1.6 07 02
Total 8.7 47 2.5
Fucl, oprrating, and 0.7 1.4 27
Mmaintchance COsIs” — P —_
Toial transporiation €ast 24 61 52
Cost per thousand cubic teet (MCF) 1200 780 6.70
ut 780 miihon MCF throughpur’
Cost pcr MCF un 1200 3% 173

ronstant Y87 dollars®*

* Starag i 1987, Rate base sncludes accumulaled slfowanee for ualelest Gunng coRawuchivp
® 7% infiation 1ssumed.
- Tranaponalon coat only. Doss not include wellhead prce.

Sowrce. Fugures supphed by Jerome Hasa, Comedi Univerainy These forecasts are not based on 2 detanled
«iMulafion of LAc Pprojest and therefure should be Tabch #2 Faugh #pProAIMations

B. Mixing Assets of Different Vintages

In these examples, as in all our discussion so far, we have traced income
over the hfe of a single assct. Many regulated veniures are essenually single
assets—1hink of the Alaska 0il or gas pipelines. Others make extremely
large, lumpy capital outlays—think of an electric uiility bringing an atomic
generaling stanon into the rate base. Howaver, other regulated firms—a
local telephone company, for example—are smooth mixtures of assers of
different ages. And some industries, such as rrucking, combine the assers
of many firms in a single rate bureau in calculaung the rate base and rate of
return, Docs the front-end load go away in these cases?

The answer 1s maybe: a firm n a steudy state under OC regulauon may
end up with a nct front-end load or a net tail-end shorifall. As Table 3
lustrates, it depends principally on whether the TOC nflation index 1s
growing faster or slower than the general rute of inflation. If the TOC index
is growing faster (Panel A), an OC firm in cquilibrium will probably have a
permancht front-end Joud. For example, in Panel A, if the real rate of annual
investment growth 1s zero and assers last 10 years, OC firmy will overprice
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Table 3. Deviation of Original Cost from Trended Original Cost
Equilibrium Cash Flow with Differcnr Infiation Rares®
(percent of the mast recent annual invesiment)

Panel A: Raie of TOC Writevup = 12%,

Durability of Real Annwat Rare of Invesimens Growih (V)
Each Invesimens
(years) -12 0 4 [ g
10 -4 13 15 16 16
20 -101 16 23 25 26
40 — 1257 14 3 35 3o

Panel B-  Raie of TOC Wrue-Up<= 8,

Duradtiity uf Reul Annual Raie of Invesiment Growth (%)
Euch tavesimeat
Lyears) ¢ 2 6 8 25
10 =31 =21 ~18 -14 u
20 -8l —43 -3 -22 S
40 ~221 -8 -5 -30 8
Punet C  Raie of TOC Wrue-up = 1Y,
Durabilsty of Reul Annwul Rate of Invesiment Growth (3)
Eaqch Invesimens
(years) 0 4 6 S 12
10 ~8 -2 0 2 3
20 —-26 -0 0 3 10
30 -75 -13 b} ¥ I

“ ApsuInce 3 real fatc of return of §3, 3 goneral snfalion rate of 107,. and a (resl) atFigbl-hne Gepreciation
whegule.
Source. Calculstsons . the Appendia.

their capital assets by 13 percent in equilibrium, given the other assumpuons.
i the TOC index 15 growing more slowly (Panel B), OC prices tend to be 100
low in equilibrium. If the TOC index and inflation arc 1denucal (Panel C),
the answer depends on the real rate of investment growth relative 10 the real
cost of capital. Even un this case, 1t is only when the sieady real growth rate
exactly cquals the real cost of capual that OC regulation yiclds the right
price—Tthe price that equals the true cost of the product or service provided.

The odds of reaching this ideal, in which OC and TOC yield the same
price 10 consumcrs, seem pretry jow cven in a steady-state world, The odds
that OC regulation distoris consumer prices 1n the sieady slatc are corre-
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spondingly high. The odds of distortion are even higher in the real world. For
example, even a large firm may have distinct subparts of its business regulated
by separate local commissions, so that its assets arc fragmented for rate-
making purposes. Also, we show below that an increase in the rate of inflation
causes a discrete jump w capital charges under OC regulation. If one were
in an ideal steady state with OC and TOC charges the same, 4n increase in
the inflation rate would add an immediate front-end Joad 1o OC firms, and
the return 10 the sieady state would rake years.

In what follows we concenirate on regulation of single assets. Most of our
points apply also 10 a regulated mixture of assets, except in the unlikely case
that mixing ¢liminates the distortions of OC. We continue 10 labe] these
distortions as “front-end load™ and “tail-end shortfall,” recognizing that
these expressions may not be strictly accuraie for regulated mixtures of assets.

C. Consequences

The first and most obvious problem caused by the front-end load is that
charges 10 customers are greater than the true economic value of the asset’s
scrvices in the early years of its life. This imposes a heavy burden on con-
sumers when inflazion 1s rapid. Of course, exactly the reverse situation would
occur after the asset has been 1n service for many years. In this case, cusiomer
charges under OC regulation are below the true cost of service.

If the uulity is completely protected from competition, it may be able 10
charge distorted prices without having much effect on consumprion or the
allocation of resources. This ideal is hard 1o find in practice, however. Even
if no effective competition exists in the immediate markel, competition in a
later stage of produciion may limit the prices a regulated firm can charge.
{Think of the Alaska ail or gas pipelines.) And many regulated companies,
such as those in transportation, face significant comperition in the im-
mediate market from both within their industry and from aliernative
sources of transporiation.

with high inflation, OC regulanon e¢ventually must cncourage over-
atilization of older assets and discourage utilization of newer ones. This
conld lead to poor investment decisions, since mvestors will reahze that
demand for a new entrant will be aruficially reduced by OC pricing, (Consider
the difficulties facing the Alaska gas pipeline.)

The long lives of many capital-intensive investments such as pipelines
amplify the distoruions caused by prices based on OC rate bases. In industries
with rapid asset replacement, the book valuc of assets will stay closer to
their 1rue economic value, simply because less time passes before the assets
are retired and new assets purchased.
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IV. FEASIBILITY OF REGULATION BASED
ON TRENDED ORIGINAL COST

This section considers possible administrative impediments to regulation
based on TOC and responds 10 the practical and theoretical arguments that
have been advanced against it. We believe that the impediments can be
overcome and the arguments answercd. However, we do not conclude that
TOC is best for all regulated industries. We have considered its application
in deiail only for oil pipelines. There may be hidden problems lurking in s
application 10, say, electric utilities. Also, we do not consider the admin-
istrative costs of switching 10 TOC from an established methodology. These

costs might outweigh the advantages that TOC regulation would generate
once installed.**

A. The Tradinonal Literature

The discussions of OC vs TOC in the standard textbaoks of regulatory
economics do not address the front-end load of OC regulation '* Further,
they often address not TOC as we have defined it, but historical regulatory
practice, in Which "fair value™ and “reproduction cost” often rehed on engi-
neering judgments. Although Bonbright and Kahn recognize the distincuon
berween a trended rate base and an engineering estimate of fuir value,’® therr
arguments against the larter are used cven today against the former '’ In
particular, a TOC rate buse is often referred 10 as “fair value,” suggesung
regulauion as pracuiced before the Hope decision, and as may still be practiced
in some siates. The phrase “fair value” is unfortunaie, because it contribures
1o confusion between a sensible pracedure such as TOC (as detined here) and
regulatory schemes based on ad hoc and probably inconsisten: adjustments.

We concenirate on serious poiential objections to TOC and ignore
objecnions directed against “fair value™ approaches.'® For the moment we
wijl assume TOC uses an index of reproduction costs to trend the rate basc,
since the strongest objections are directed at this case.?®

The argument against TOC seems to run as follows. TOC attemprs 10
replicaie perfectly competitive pricing, bul it cannot da so except in long-run
equilibrium. We live in an imperfect world which is not in long-run equi-
librivm, so that "second bes1” considcrations suggest that perfectly com-
peutive pricing may not be right even in principle. Even in long-run
equilibrium, TOC will not give the right price in the prescnce of economies
of scale and 1echnological change. Finally, TOC regularion is costly and
difficult 10 administer. Therefore, sociery is berter off stcking with OC.

Thus, three major issues are raised to show that TOC cannot achieve
compelitive pricing: cconomies of scale, technological change, and dis-
equilibrium in the real world. There has also been debate over whether and
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how 10 compensaie investors for inflation, and whether equityholders
deserve write-ups on the debrholders’ share of the rate base. We address
these issues in turn.

1. Economies of Scale

Where scale economies exist, long-run average costs exceed long-run
marginal costs. Opumal prices are below long-run average costs. TOC
regulation atiempis 10 set price equal 10 long-run average cost, higher than
the opumal price. OC regulation is alleged to sel prices that are lower, and
thus closer 1o the oprimum. Why lower? Because the OC raie base is smaller
than the TOC rate base.*®

The argument misses the front-end load of OC regulation. Early in an
asser’s life, OC 1anfls will be farther above long-run marginal cosis than
TOC rariffs. Furthermore, the relative (real) distance berween regulated
price and long-run marginal cost will change every year under OC, even in
equilibrium (where 1t remains constant under TOC). Thus achieving socially
optimal pricing would seem 10 be more difficult under OC than TOC because
the optimal subsidy must be reculeulared each year.**

2. Technological Change

This argumeny asserts that TOC with 4 reproduction cost index aims at
the wrong 1arget. The goal should be to measure the value the rate base
would have in a perfectly competitive industry. This would be the replacement
cost of those assets: the cost of duplicating the productive capacity of those
assets using the most efficient available technology. Since the cost of recon-
strucung the cxisting assets is different than (and usually assumed to be
greater than) the cost of replacing the productive capacity of thosc assets,
TOC 1s « bad idea in principle.

Our response is threefold. First, whether or not technological change
introduces serious differences berween reproduction and replacemeny cost
is an empirical issue. We advocate a serious reexamination of TOC on an
industry-by-indusiry basis, not 4 blanket adoption of it. Where 1echnological
change is especially significant, it obviously should be considered in deciding
whether to adopt TOC. Second, some kinds of technological change can be
mcorporated in a reproduction cost index For example, the 1CC’s index of
reproduction costs for oil pipelines is in part based on cost bids by pipeline
consiruction companics using today's construcnion methods. There is no law
of economics saying thar decemt approximations 10 replacement cost are
forever out of reach.

Our fundamental objecuon 10 this argument, however, is thai 11 makes no
sensc whartsoever to arguce thar rechnological change implies that OC regu-
lanon 15 berter than TOC regulation The appropriate response 1 assets thai
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are becoming rapidly obsolete is a replacement cost index or, if that is
infeasible, more rapid depreciation.?? If an appropriate depreciation schedule
15 chosen, there 15 no need to try 10 jerry-rig a proper end resuly through
choice of OC.

OC regulation in praclice creates Two distinct problems: (1) biases due 1o
mflation (the front-end load) and (2) biases from overlooking 1echnological
change. TOC regulation can cure the first problem, Any cures for the second
problem can be applied just as easily under TOC as under OC regulation.

3. Disequiibrium

We read Kahn's second best argumen; agamnst TOC?? as follows: most
industries are cyclical and imperfect in pracuce; setning prices equal to long-
run average cosis (i.e, using TOC regulation) for regulated indusiries need
not be right in this circumsiance, by traditional second best theorems; and to
find the “right” price, one would need 1o know al] relevany own-price and
cross-elasticities of demand; therefore, the apparent theoretical case in
favor of TOC falls aparr,

If this 1s in fact 4 correct reading of his argument, it is true but incomplete.
Obviously, we cannot claim that TOC would yield the “right” price in such
circumstances. But the relevant question is not whether TOC gives the
theorencally perfect price, but whether the TOC price 15 closer to perfection
than the OC price. As Kahn notes earlier, the differing uime path of OC from
unregulated indusiries is likely 1o iniroduce serious market distortions.*
Second best argumenis do not justify OC: the status quo may be third best
or worse. Thus, while TOC is not necessanly “right,” there are strong reasons
1o believe that OC will necessarily be “wrang.”

4. "“Protection’” from Inflation or Deflation

In his examination of the histary of regulation, Kahn finds the advocates
of OC or TOC switching sides, depending on whether the economy is in an
inflationary or deflationary phase. Regulated companies want TOC in
inflauonary times and regulatory commissions want TOC in deflationary
1imes. Why do they care? Each method can give a {air return. Answer- the
debaters typically assumed the same rate of return would be used, regardless
of the rate base. Thus the debate was not so much between OC and TOC as
between OC and something else.

An early debate bertween Morton and Bonbright was concerned with
whether investors had an inherent right to the prowection of the real value of
their property from inflation, regardless of the rate of return or rate base
merhodology ** Morton argued that they had such a right. The position of
Bonbright and Kahn is revealed in the followmng statement from Kahn's
book - ~as long as investors are informed in advance of whether they will be
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expliculy protected against inflation (or, by use of an original cost rate base,
against deflation), they can in fairness be left 10 take that fact into yccount in
the prices they paid for the stock at the tme of purchase.”?¢

Try 10 see this debate a3 the participants saw it in, say, 1960. The inflanon
rate was trivial by today’s standards. Nevertheless, reproduction cosis
exceeded historical costs, because of the rapid inflation in the 1940s and early
1950s. Moreover, interest rates were held down by the Federal Reserve
System through 1952. Investors in utilities had not received inflation com-
pensation 1w current income. Thus, reproduction cost’s advocates were
calling for a writc-up of the rute base 10 cover experienced inflation, and to
compensale a group of investors that had suffered relative 1o invesiors in
unregulated firms. Kahn and Bonbright's response goes against retroactive
rate-making, not against TOC.?’

5. Trending All of the Rate Base

Bonbright and Kahn are willing 1o accept trending provided 4 general
mflation mdex 1s used. Kahn, for cxample, says 2*

if, nonethiciess, the government does want 1o adJust stockholaer returns, i the nierest
of fairpesa, 11 can do so just 35 well and with far less gasnage 10 the ¢ficiency of the
reguiatory process by varyng {theyr part of ) the permissible rate of return, or by upply-
nx SOmy $0rt of pnce indea NUmMPer 1o the 1okl dallara of permined ney sncome |i ¢,
cyliy NCOmeE] as OPposed 10 UHNG the ICProduction rate dase

Bonbnght takes the position that the equity portion of the rate base should
be trended if regulators find i1 difficult 10 offer 8 high cnough rate of return
10 ensure fair compensation under original cost.?® Thus, both recommend
rending equity only. This brings us 10 a different issue.

It is widely viewed as unfair for equity investors 10 receive write-ups on
the part of the rate base that is debi-financed. However, this view overlooks
the inflation compensation embedded in the 1nterest rate. For example, if the
real interest rate is 3 percent and the mnflation premium 1s 10 percent, bond-
holders will demand 13 percent. Equiry investors, as the firm’s owners, musi
pay the full markey interest rate, including this inflation component. out of
the firm's current operating earnings. Under OC regulation, they recoup the
inflation premium paid 10 bondholders from the inflation premium in
current operating earnings. Under TOC, they recoup from write-ups of the
debi-financed portion of the rate base. It is not "unfair™ 10 allow only a real
rate of return on the debi-backed poriion of the rate base, provided that
inflation is compensated for in the raie base uself. Where the compensanon
for inflation 1akes place (that is, 1n the raie basc or 1n the rate of return) makes
no morc difference 1o whart is ~fair” for the debr-backed porrion of the rate
base than 1t does for the equity-backed poruon of the rate base,
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if the rate of inflation changes after initial financing, equityholders gain
(if interest rates go up) or lose (if interest rates go down) relattve 10 bond-
holders. Such risks are routinely borne by equityholders in the unregulated
sector. While equityholders have gained more than lost over the posiwar
period, there is no guaraniee that they can continue 10 do so. The infiation
premium in a bond’s interest rate clearly is fair ar the time the bond is issued.
The bondholders lend voluntarily, presumably after a rational look at the
prospects for inflation.?*

Finally, note that trending only the equity poruon of the raie base is
equivalent 1o regulating the equity pornon on 2 TOC basis and the debt
portion on an QC basis, That 1s, since the debt-backed portion of the rate
base does not grow with inflation, the firm’s inflation compensation on this
part of the rate base must come in higher current earnings as in OC. If TOC
makes sense, we ought 1o go whole hog with it

B. Administragve Costs of TOC

Perhaps the mosi telling argument against TOC has been the charge thart
it 15 costly and difficult 10 administer. Essentially, the previous arguments
that TOC is less than perfect are only a preface 1o the concjusion: "and since
it costs so much, it is not worth the effory.”

There are three adminisirative steps required under TOC that are nat
required under OC. After describing these steps, we will point out a scrious

administrauve burden of OC that has not been addressed n the traditional
discussions.

1. Finding the Index

TOC regulation requires a reproduction or replacement cost index (or
indexes) for the assets of the regulated indusiry. The ideal is an index marching
what the asseis of competitive, unregulated firms in this indusiry would be
worth on average. In some cases, it is possible 10 approach this ideal and
administrative procedures may already exist that do so. For example, the
ICC has routnely reporied a disaggregated cost Index for oil pipelines
since the 1940s.

A substantial initial investment could be required o create a good
reproduction or replacement cost index. In some cases, there may be no
practical way to devise such an index. If so, one could look for a publicly
available index of 4 broader sector of the cconomy that is a teasonable
approximancn of consirucnon costs in the regulated industry. Finally, one
could drop the goal of a reproduction or replacement cost rate base and
simply trend the assets using a general inflation index, adjusting depreciation
schedules if necessary 10 capture technological change or shifts in relative
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asset prices. This last option seems simple and straightforward, and it does
solve the front-end load problem created by changes in the general price level,

2. Calculating the Real Rate of Return

The second adminisirative step is cajculating a real rate of retumn 10 be
applied 1o the TOC rate base. Current regulatory hearings devoie the bulk
of their effort to calculating a8 nominal rate of return for the OC rate base.
This 1ask 1s truly difficult. It is ofien solved with what is polnely called
“expert judgment.” Nevertheless, rationally derived esnimares are available
Given an accepiable esiumate of the nominal cost of capital, one must then
deduct the inflation premium to obiain the real cost of capiral. There is Jess
uncertginty in esumates of the inflation premium than in estumares of the
nominal cost of capital.®?

Another approach 1s simply 10 estimate the real opportunity cost of capital
directly. This 1s rarely if ever done 1n regulatory proceedings, but there 1s no
reason why it could not be, and several reasons why the task may be easier
than 1 appears, once teething pams are over:

1. The so-called "DCF” modkls for esumating the opportumity cost of
capital should work just as well with real as with nominal daia.

2. The widely used "comparable earnings™ method cannor be used to sera
fair nominal rate of return when there 1s sigmficant inflation. A switch
o TOC regulanon would remove one of the serious objecuons 10 this
method. This issue 1s discussed further below.

3. The opportumty cost of capital is likely 1o be more stable in real than
in nominal terms.

4. Regularors adrmnistering 2 TOC system would have the same check
they rely on now {the reliance 15 not always eaplicit) We know that
market value cquals rate base value when investors expect the firm to
carn its cost of capital on its rate base.?? Under OC regulation rate buse
approsimately equals net book value. Thus, if stock price exceeds book
value per share for firms under OC regulation, the regulators have good
grounds for reducing the allowed rate of retura. Although this rule
cannot be applied mechamcally,® 1t 15 an invaluable benchmark.
Regulators could just as well compare the marker value of & firm’s
sceurines®? 1o its TOC rate buse

3. Trends in Relative Prices

We have generally assumed that the expected rate of general inflation and
the expected rate of inflation of reproduction or replacement cost are equal
on average. If so, the rate of current carnings on the TOC rate basc should
equal the real cost of capital. If not, the TOC current carnings rate
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should equal the real cost of capital plus the difference berween the average
rate of general inflation and the average rate of reproduction cost inflation.
For example, if the real rate of return 1s § percent, the expected future average
rae of general inflation is 12 percent, and the expected average rate of repro-
duction cost inflation 1! percent, the rate of current earnings which should
be allowed a TOC regulated firm shouid be 8 + (12 — 11) = 9 percent.
Conversely, if reproduction cost is expected 10 grow more rapidly than the
general vate of infiation, the rare of current carnings should be lower than
the real cost of capiral.

The problem, of course, is 1o forecast the expecied rates of general and
reproduction cost inflation when they differ. Such forecasts may be difficult
and costly. Even if they are easy and cheap they are likely 1o be controversial

We cannot reach a general conclusion on this issue. Asset prices grow at
differenr rates in different industries in different periods. Trying to forecast
trends 1o relative asset prices would indeed involve some administrative
costs. On 1he other hand, the use of 4 well-constructed reproduction cost
mdex will result n better relative pricing decisions than use of a general
inflation 1ndex, and these bencfits are greatest in precisely the case where
this additional forecasting step is most likely to be needed.

One practical approach 10 this problem 1s o immnaie TOC using the best
available estimate of the real cost of capital, and monitor the industry’s
performance over time to see If adjustments are needed. If the market
believes that long-run general inflanon will fall short of long-run TOC
inflation (and if the real cost of capital is estimated correctly), there will be a
sysiematic eacess of the marker value of the firm’s securities over the rate
base value. Given such evidence, the commussion could then reduce the
rate of current earnings.

Note that this test is the same offered above 10 see if the real cost of capial
has been estimated correctly. A systemanc excess of markel over rate base
value signals 1hat the overall return 1s oo high; but it cannot distinguish
whether the overall return 1s too high because the real cost of capital has been
overestimated, or because TOC infiation is expected 10 exceed general
inflation. Fortunately, the remedy is the same for either explanation: reduce
the rate of current earnings.

The fallback posiuon 1s 1o trend the rate base by a genceral inflation index,
This would still eliminate the pricing distortions trom the impact of general
inflation under OC regujanon.

There is a practical objection to using a general inflation index—say the
Personal Consumpuon component of the GNP deflator—10 write up the
TOC rate base. We have assumed write-ups arc ex post, based on experi-
enced inflation. With 1 reproducrion cost index, investors are exposed 10
uncertamly abour relative prices, even if the expected rate of increase of the
reproduction cost index equals the expected general inflation rare. Wriring
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up by the ex post change in general inflation eliminates uncertainty about
relanive prices and could make the reguiated assets an anractive inflation
hedge.®® Thus, the regulated firm may receive too much protection from
inflation—more than a comparable comperitive firm would enjoy.

There are two responses if this problem is viewed as significant. One 1s to
reduce the cost of capital >® The other is to “put some inflation risk back in”
by writing up the rate base by the expected rather than ex post inflation. This
gives the same degree of protection against inflation as under OC. (Note that
the fair current return under OC includes a premium only for expected
inflation.)

The second choice has something else going for it. Refer again 10 the
problem of estimating the real cost of capital by subtracting an inflation
premium from the nominal cost of capital. A misestimate of the expected
inflarion rate would lead 10 an unfairly high or low current return (assuming
the nominal cost of capital is correctly measured 1n the first place). However,
if the same estimate of expected inflation is used 10 write up the rate base, then
any cxcess or shorifall i current income is exacrly offser in the write-up. In
fact any inflavion estimate would sull give a fair overall return, providing the
nominal opporiunity cost of capital is correcily measured. Of course, this
docs not imply the inflation estimate can be made arbirranly. The betser the
inflation estimare, the less 1emporal distortion of prices charged consumers.
Moreover, varying the inflation estimating procedure from year ta year could
resylt in arbitrary short-run cash flow fluctuations thart are cosily 10 both
the company and ils cusiomers.

C. Adminstranve Costs of OC

The administrative costs of TOC regulation are offset by a quite different
cost incurred under OC regulation. Nominal costs of capital fluctuate as the
rate of inflauon changes, even if the real cosy of capital is strictly constant.
This in principle requires a regulatory hearing to adjust the OC rate of return
every time the rate of inflation changes. While a practical form of averaging
could probably be worked out 10 reduce this adminisirative workioad 10
some degree, the kinds of dramatic fluctuations in the rate of inflation which
have been observed over the past decade strongly suggest that frequent
regulatory hearings under OC rcgulation are virtually unavoidable.

Fair OC regulanon also amplifies the impact of Suctusting inflation on
consumer prices. Suppose the rate of inflarion mcreases from 0 1o 10 percent
without changing the rcal cost of capital of 10 percent. Figure 2 shows the
path of fair earnings under the two regulatory sysiems, assuming that in-
flation begins in year 5. Under TOC, the fair (dollar) rerurn underlying next
year's prices will be 10 percent higher than it would have been under zero
inflarion. Regulators must let the OC firm's rale of return rise from 10 10 20



14 STEWART C. MYERS, A. LAWRENCE KOLBE, and WILLIAM B. TYE

percent or fail in their responsibility 1o offer regulated investors 3 chance 1o
carn their cost of capital. Buy if regulators do so, they are likely to cncounter
vehement protests by consumers, who simply do not see such dramatic
responses to inflation in the unregulated sector. One author quesnoned
whether regulaiors acrually would be able 1o raise rates of return 10 20 percent
or more and concluded, *[1]hey will have stout hearts if they do.”??

Whar if regulators do not have stout hearts? What if there is regulatory lag?
Specifically, what if rates are not adjusted until year 77 Under OC regulartion,
investors wounld josc $10 per year for two years. Under TOC regularion, these
investors would lase $1 in year 5 and $2.101n year 7. This 1llusirates a general
point, that if regulators are slow in recogmzing accelerating inflation, the
loss 10 investors is less under TOC regulanon.

Regulatory lag is a fact of life. If regulatory lag is constant (two years, for
example), investors bear more of the risks of uncertain inflation under an OC
system. If the regulaiory lag is longer when inflation speeds up than when 1t
slows down, investors will lose on average as inflation fluctuates, and they
will lose more under OC. As a practical matrer, the pressure on regulators
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10 resist rate increases Is probably higher when inflation accelerates;
regulatory lag may rherefore be longer in thay case.

Thus, an OC system poses a dilemma for regulators: they cannot treat both
investors and consumers fairly. If they play by rhe rules of OC regulation,
they sock consumers with a fluctuating froni-end load. Consumers who are
used to the way compeiitive prices behave nawrally consider this not only
painful, but also unreasonable. If regulators try to sep prices thar canswmers
would consider reasonable, they shorichange investors. In practice regulators
seern 1o end up making neither side happy.

It 1s eusy 1o exhort regulators 10 abandon this unhappy compromise und
10 sock 11 1o consumers 10 order 1o give the firm a fair chance 10 earn is
nominal cost of capiral. It is more reasonable 10 junk the regulavory system
that makes the compromise necessary.

D. OtherIssues

Several further jssues require bricf discussion- (1) debt financing for firms
regulated under TOC: (2) the longer payback period under TOC regulation;
(3) the effect of income taxes under TOC; (4) whether TOC also exhibits a
froni-end load: (5) the possibility thar current earnings are worth more than
rate base write-ups; and (6) the interpretation of beok earmings under
TOC regulation.

1. Debt Service Under TOC

Inflation compensation for bondholders comes through an increase in the
marker rafe of interest, just as inflation compensation comes 1 current
income under OC regulation. Fair current earnings on a new assel under
TOC are below the initial earnings under OC. In other words, there is 8
froni-end load on debt service, but not in current earnings under TOC.

Of course, debt service under TOC regulation is no different than thar
faced by unregulated companies in the private sector As shown earlier,
TOC regulanion most nearly replicates the pricing and asset value patiern
achieved wn competitive, unregulared industries. Firms 1n such indusiries
successfully raise and service debi. TOC regulauon by niself presents no
problems of debr service that are not rounmely solved in the privare sector.

We can nevertheless anticipate at least 4 temporary pinch for regulated
firms with young assers and high debi ratios New o1l pipchines, for example,
huve often been financed at debt ratios of 90 percent and higher. Tuble 4 gives
an example assuming an 8 percent rea} cost of capital, 7 percent nflation, a
15 percent nominal cost of capital, a 90 percent debr ratio, and a 10 perecent
nominal mterest rate. For simplicity we also assume no depreciation and no
debt principal repayments. (This makes the 1able 4 “warst-case™ example by
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Table 4. Current Return vs. Interest Expense
Under OC and TOC Regulanon?®

Inivial Yeur Sixth Year
TOC Regulanon
Ratc basc 1000 1501
Current retusrn at £ 80 120
ntcret® —-90 -30
ey income - 10 +30
QC Regululion
Rate buse 1000 1000
Current return atv 159 150 150
{nterest —90 -40
Net mcome +60 +60

* Jailiad R vesument s 31000 No dopreciatiol OF debt pOnGips! rephy fnenls
* Rate base approciatcs at 7 Pt ytor {0 0 yeala.
* 907, Gebt at 07, JDtezest.

minimizing cash flow and keeping interest payments high.) Under OC
regulation the firm shows a $60 book profit, but 4 $10 book loss under TOC.
The TOC system gives a book profit later 330 in year 6, for example.

Of course, minal cash flow is more important than book income. In
pracuce, the first year of TOC depreciation plus allowed current earnings
should cover interesy expense. In later years, cash flows under TOC grow
more rapidly than under OC because both the rate base (and hence 1he
current earnings on that rate base) and depreciation on the rate base are
allowed to grow with the rate of inflation. In the long run lenders may be
just as well protecied under TOC regulation as under OC.

However, if the lower imitial carnings and cash flow under TOC are viewed
as a problem, loan contracis could be redesigned 1o reduce iniual interest
cxpensc. Ideally, the firm would pay only the real interest rate. with the
principal wniten up 1o reflect inflation. Less radical steps arc o defer prin-
cipal repayments, or 1o set a lower coupon rale at {he syart of the loan and »
higher rate later. Of course these adjusiments oanly help for new loans.
Renegotiaung exisung bonds would be difficulr.

¥t might help to recognize the rate base write-up in book income. 1n the
same way that clectric utilities report their allowance for funds used during
construction (AFUDC) as current book income. The rate basc write-up is i
fact a reinvestment of income that otherwise could be taken as current book
return under OC regulation. It should be treated as earned income that 1s
immcdiately plowed back into the company.®®
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2. Payback

The payback of the initial investment is always slower under TOC
regulation than under OC. This means that firms regulated under an OC rare
base are less exposed 10 some forms of “regulatory risk.” For example, an
adverse change in reguiarory procedure some years after constriiction would
impose a smaller loss on an investment under an OC system. A greater
proporucn of the investment’s cash flow would glready have been received
than would have been received under a TOC system.

The same pomt can be made abous other nisks, such as an unexpecied fall
in demand or in the supply of a necessary input. A good analogy is invest-
ment 1n countries known to be poliically unstable, where quick paybacks
are preferred, other things equal, because of the threat of expropriation.

If the prolonged “exposure™ of assets under TOC regulation is a real
problem, regulators can compensate by allowing either (1) a shorter deprecia-
ble life, (2} a nonlinear depreciation schedule with more rapid early rate base
write-downs, or (3) 2 higher rate of return than would be allowed under OC
regulation.

3. Income Taxes and TOC

Deprecranion charges allowed for rate-making purpeses grow at the same
rate as the TOC rate base, but mmcome wx laws permit only fixed book
depreciation in compuling tax liability We should consider whether this
invalidates our claim that TOC replicates the competitive market.

With one possible exception, it docs not. Unregulaled firms fuce the same
1ax laws. In equilibrium, their prices musi permit recovery of invesied capital,
including that part of their overall return 1aken as appreciarion in asset valuc.
1f some of this return 1s 1axed solely because inflarion has rescaled the dollar,
competitive firms’ prices 1n equilibrium musi recover these 1axes also.

The potential excepuon arises because the economy is not in equilibrium.
Feldsiein has recently argued that a jump 1n inflation causes a one-fime loss in
stock values, because higher effective real 1ax rates result under current
law.3? Whether this is true depends on whether managers can pass along
the higher real taxes 10 consamers through higher prices. Feldsiein’s modcel
assumes they cannot.™

TOC is structured 10 permit such pass-through of taxes. If Feldsiein's
mode] proves valid li.e., if unregulaied managers for some reason cannot pass
along some or all of the exira taxes), investors 1In TOC firms may receive
somewhat betier proiecuion from this tax risk than unregulated investors.
On the other hand. unreguiated investors will gain more than TOC investors
when inflation deciines if this model is correct. Also, if the TOC industry faces
compennion from an unregulajed indusiry and Feldsiemn’s model 1s correct,
it may provc impossible to pass along the full 1ax increase even under TOC
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In any case, the long-run tendency for TOC 10 march unregulated prices
remains. }f the present income tax laws actually do result in capital losses and
gains for unregulated invesiors when inflation changes, TOC investors may
be exposed 1o less risk. This would result in 1 somewhat lower cost of capital,
but doces nor serjously affect the other points we have made.

4. Does TOC Have a Front-End Lowld?

A recent paper by Navarro, Peterson, and Stauffer argues that rate-
making methods should be judged against the siandard of level real tarifis.*!
By this standard, they find TOC (which they call an "Escalated Utility Rates
(EUR) formuia™) wanting because early real 1ariffs (before much depreci-
ation of the rate base) are higher than later real rariffs. They provide a
formula [their Eq. (3)] by which they say level rea) ariffs can be caleulated,
assuming pipeline throughput s constant and the useful life is known
with certainty.

Level real 1ariffs clearly result from a special case of TOC, in which
depreciation charges over time are adjusted so rhat the sum of before-tax
return on Toial investment plus depreciation is consiant in real rerms (assum-
ing other operaling cosis grow at the rate of inflation and throughput 1s in
tact constant). However, it is not clear that level real 1ariffs could ever be
applied strictly in practice, and m any case such a 1ariff schedule would be
cconomically appropriate only in a very special sct of circumsiances.

The basic idea of level real 1anffs is 1o weat the investment like a home
morigage 1n an inflationless world, and then escalate the resulting payments
cach year 1o reflect curnularive actual inflation. The chief practical problem,
which the authars do not acknowledge, 1s that their procedure appears 1o
require advance knowledge of future effective 1ax rates over the whole life of
the asset in order to compute the correct level real capital charge. If efiective
tax rates change—perhaps because the company mcurs a 1ax loss in a future
year—ithen the “leve}” real tariffs must be adjusted 10 provide invesiors a
chance 10 carn the real cost of capital thereafter. Navarro et al. were a bit
naive 1o conclude thag such changes can be reflectied auvtomarically once the
ininal tanff is setr, with no further adminisirative burden *?

However, a procedure for making these tax adjustments could possibly be
worked out. A more fundamenial issue is their claim that level real tariffs
ought 1o serve “as the normative standard . . . because they equalize real
Opportunily costs over all future output or throughput.”** This standard is
not generally correct, because the economically correct depreciation schedule
1s almost never the one that tries to equalize the real sum of current earnings,
deprecianion, and tuxes in each year of the project’s life.

Such a depreciation schedule is economically appropriate only under the
very sirong wmplicit assumptions of Navarro et al., which amount to the
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Tuble 5. Ecanomic Depreciation with Constant Rate of Technical Change
(percentage of initial invesiment)

Raie of Technical Progresy (4)

Year d<0 4 = .01 d = .02 q4 = .05 d - 40

i 06 1.5 24 s 10.0

2 0.7 1.5 23 4.9 9.0

5 08 . 16 2.3 42 &6
10 [ V7 20 33 39
20 2.0 2.1 2.2 2.1 14
30 35 31 26 1.6 05
40 63 4% 36 1.4 02

* Asumphiota. At bfe — 40 yeals, teai coat of Capital — 006

anucipauon of no changes in capacity utiizauon (1.e., demand), no anfici-
pated discrepancy between indusiry-specific capital goods prices and the
general raie of inflation, and no anticipaied technical progress. For example,
consider a pipeline that expects constant expected throughput.** However,
technical progress is expected to reduce the real costs of new assets relative o
old assets. Then, in a competitive indusiry, real annual capital charges would
decline at the rate of cost reduction, along a path that required the capital
charges on old assets 10 match the initial capital charges on the ncw, more
productive assels.

Table 5 shows how iniroducing 1echnical change causes more aceclerated
depreciation charges. Ignore 1axes for simplicity. Suppose real capital charges
arc expected 10 decline by d percent per year over the life of the asset (because
there is a d percent rate of technical progress). Then the appraopriate cconomic
deprecistion schedule for different values of d are shown in Table 5. The
schedule shown for d = Oreflects the zero rate of technical progress implicitly
assumed by Navarro et al. Other assumpnons Jead 10 very different real
depreciation schedules.

1n general, the appropniate depreciation schedule 1s determined by the
expected rime-profile of producnivity and real asset cosis for each invesiment.
Level real 1aniffs can be appropriate, but certainly are not in general. In an
actual application, the “normative standard” is likely to require 3 faster
write-off than that advocated by Navarro et al.

5. Are Current Earnings More Valuable Than Rate Base Write-ups?

In theory investors are indifferent between realizing cash earnings and
allowing some of their earnings 10 compound. But many businessmen or
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investors would, as a first reacrion, prefer current carnings to rate base
write-ups, solely on the grounds thar ~a bird in the hand is worth two in the
bush.” However, if they siop 10 think they will realize thar the first reaction is
wrong 1f this is its only justification. The reasons for this follow.

First, the rate base write-ups should not be thought of as a deferral of
earnings but as a reinvestment of earnings. Firms willingly reinvest earnings
when they find an investment opportunity offering an expected return equal
1o (or greater than) their opportunity cost of capital. Similarly, execunves
and investors in regulated firms will readily reinvest earnings in the rate base
{by accepting a lower rate of current income) if they can expect 10 earn a fair
rewurn on the written-up rate base, assuming the fair rate does not change ifa
TOC approach is adopted.

Second, the sacrifice of current income under TOC regulation should be no
greater than would occur in competitive, unregulated mndustries.

Third, there 1s no evidence that investors would pay less for a firm
generaring income from rate base wrire-ups rather than current carnings. The
old Wall Street tradition that investors prefer dividends 1o capital gains is
exceedingly difficult to prove in careful statistical srudies.*®

To summarize, there 1s no reason why clrreni income is more desirable
per se than appreciation in value due to rate basce write-ups. The only crucial
point is thart the regulated firm must expect 1o be allowed a fair rate of return
on whichever rate base is chosen.

6. Comparison of Regulated and Unreguiated Eurnings

It has been alleged that regulated earnings will be difficult 10 compare 10
earnings of unregulated companies unless OC regulation 1s adopted.*® I3
is not clear what these comparisons are 10 be used for, bur they would be no
more difficult under TOC than under OC regulation.

In fact, the book earnings of firms under TOC may be more nearly
comparable to those of unregulaied firms than the book earnings of firms
under OC regulation. The reason for this is simple- both TOC regulation
and compet{ion in the unregulited sector compensaie investors for inflation
partly or wholly through apprecianion in assct valucs. However, not all of this
appreciation shows up when book income 1s calculated.*” Bur under OC
regulation, afl compensanion for inflation shows up 1n book income-—rthere
Is no asset appreciation in addition, the ime patrern of book earmings under
OC regulation differs from the patiern found 1n competntive industries.

Book earnings are a biased meansure of true earnings in inflalionary umes.
Bui the kind and extent of book income biases under OC regulation differ
from the book income biases of unreguiated industnes Book earmings under
OC regulstion are therefore nor directly comparable to book earmings in the
unregulated sector. If one for some reason wished o compare past book
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earmings of regulated and unregulated firms (e.g., for a “comparable earnings”
test), it would be somewhar less difficult 1o do so for firms under TOC
regulation since the kinds of biases in book earnings arc more ncarly
comparable.

V. MIDSTREAM SWITCHES OF
REGULATORY METHOD

A mdstream switch berween fairly applied regulatory approaches thay
starts the new rate base as though the new sSystem had always been 1n effect
will generate cither a windfall gain or windfall loss for investors. Switches
from OC 1o TOC generate windfall gains for investors at the expense of
consumers. Switches from TOC 10 OC do the reverse. However, it is not
difficult 10 develop procedures for switching that avoid windfall gains on
either side of the fence

Example. OC and TOC rate bases are the same only for brand-new assers.
For assers in use duning periods of inflation, the rate base under TOC will
always be larger than under OC because of past compensation granted 1o
investors for past inflation (see Figure 1). Any “midstream”™ swirch in regula-
tory method therefore creates either a windfall gain or a windfall loss to
investors.

This is easily shown using the carlier numerical example. Assume the first
nine years of the investment’s life are under TOC regulanon. The cash flows
are as shown in Figure 1 and Table 1. If a switch is made 1o OC regulation in
the tenth year, the rate base drops back to net book value, and the cash flow
stream reveris 1o the return allowed under OC regulation.

The rate basc in the tenth year under TOC regulation would have equaled
$929.21, bur the rate base 1s actually written down 1o $550, and cash flow
decreases from $173.17 10 $132.50.

If regulation offers a fair rdtc of return 10 investors, the market value of the
regulated firm will equal its rate base. Therefore, any change in rate base
alters the value of the firm o investors by the same amount. A switch from
TOC to OC imposes a windfall loss on investors equal 10 the difference
between the TOC and OC rate bases.

This windfall loss occurs even in cases where immediate current carnings
are mereased by a midstream switch from TOC w0 OC, Such an anomaly
would occur if the shift occurred afier the first year but before the “crossover
point” shown in Figure | Such amidstiream switch would appear superficially
10 benefit the investor at the expense of the cusiomer because of the im-
mediate increase in earmings. However, if a fuir retura is betng allowed under
TOC regulation, any midstream switch 10 OC regulation confiscates the
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remvested return that has been given in lieu of the higher immediatc return
granted under the firsy years of QC regulation.

Of course, a switch in the other direction, from fairly applied OC regulation
1o TOC regulation, would be just as unfair to consumers. In this case, after
nine years of regulation in which consumers provided a front-end load in
retarn, the rate base would be arbitranily writzen up 10 $929.21. A 9 percent
real return on this rale base would represent an increase in earnings 1o the
mvestor a1 4 ume when consumers should legitimately be reahizing the
bencfits of their past higher paymenis under OC.

Compensated Changes in Regulatory Approach

Compensation for switches in regulatory approach so that both invesiors
and consumers are wreated fairly is accomplished by simply setung the mnial
vajue of the rate base under the new approach ar its final value under the
old approach.

Such "compensated switches,” however, require immediate changes in
tariffs that firms, customers, and regulatory commissions may find puzzling
and unacceptable, For example, a switch from 1CC regutatory procedures
for o1l pipchnes to OC regulation would require immediate 1anff increases
10 maintain the same rate of return, because the 1CC procedures give partial
compensation for inflation through rate base write-ups. The converse 1s also
true: 4 swilch 1o a regulatory framework allowing a larger proportion of the
to1al inflation compensation in the rate base must be accompanied by lower
tariffs if the same rate of refurn s 1o be maingained. This may argue agamst
such switches on old assets now under OC, since they would become even
more underpriced than they are already.

The effects of such tanfl adjustments may make compensated shifts unac-
ceprable. One compromise mighi be 10 apply the new rate base methodology
only 10 new assets.

VI. CONCLUSION

The traditional debare on choice of rutc base focused principally on the
difference between estimated “fair value” and actual cost approaches The
actual cost standard 1s now umversally accepied. The argument has shifted
1o whether these costs should be measured at their net book value (original
cost) or whether this net book value should be wrended for inflation {trended
original cost). We have shown that the tradiional arguments against
trending the rate base are seriously deficient, parnicularly i times of high und



Inflation ans Rute of Return Regulation 113

fluctuating inflavion. If one were starting to regulate a new indusiry, TOC
regulation would be preferable 1o OC regulation in almost all respects.

However, moss regulated industries now use the OC method. The wansi-
uon from this method 10 TOC could be cosily. Whether these costs will
exceed or {all short of the benefits from TOC regulation is an cmpirical issue,
Each industry will no douby face special problems i implementing TOC,

Nevertheless, it s clear that the costs of OC regulation and the benefits of
TOC regulation have been badly misjudged in the past. Thus a closer ex-
amination of the costs and benefits of switching from OC 1o TOC regulation
1s warranted.

APPENDIX:
RELATIVE ORIGINAL COST AND TRENDED
ORIGINAL COST CASH FLOWS IN
STEADY GROWTH EQUILIBRIA

The problems with OC cash flows are most dramauc when inflation rates
change sharply or the rate of investment is sporadic. However, it is natural 10
ask whether the problems disappear in a steady-growth cquilibrium. This
appendix addresses this question.

We assume a steady real growth rate, g, inflation rate, i, real cost of capital,
r, asset life, T, and a straight-line depreciation schedule for rate-making
purposes. We further assume g continuous invesiment process has achieved
equilibrium. This requires investments going back T penods, growing at a
contimuous rate g, so that investment is at the annuoal rate of $1.00 a1 this
insiani. All subsequent calculations are in constant last-mnstany dollars. We
snitially assume the rate of TOC raie base write-up equals i. The current
TOC rate basc in constant doilars is

T 1 —~ _t_ e'!‘d
o T '
1] — e 87T 10 +gMe”sT

g Tg’ ’

where depreciation is at rate 1/T. Thus, the depreciation cash flow per

period is
DEP™C = (2 ¥ dt
o \T

1 — e 87
Te

RBTOC

(A.l)
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Expected cash flow per period under TOC is thus
CFTOC = rRBTOF + DEPTOC

l=e ™ 1 —(1+gNe V] 1 —e
= r{ . Tg? } + Te (A.3)
) _(r), -0l -
O R

{f the straight-line depreciation schedule correcily reflects the productivity

and risk characteristics of the assets, (A.3) is also the expecred equilibrium

cash flow 10 a competitive, unregulated firm under these assumptions.
The corresponding OC rate base is

e [ e

ol —ettmeT ] ) 4+ (i + g)T]e7v®T
T i+eg TG + g° - A

The OC depreciation per period is

DEP*¢ = J.: G_) e Fe™ " di

1 — c-la'r:n'l'
= —, A.
Th + g) (A-5)

ana equilibrium OC cash flow is therefore
CF°C = (r + i)RB%¢ + DEPOC
R Rkt Uk el
g +1 To + g)°
The deviauon between the OC cash flow and the TQC cash flow 1s found by
subtracung (A.3) from (A.6). Rearranging the terms of this cxpression yiclds
D = CF% ~ CFroc

T+i 1 g—rfl—e 8™ (3 e 8T
= - ==+ z 2z -
g+1 8 T (g +1) g

(A6)

(A7)

It can readily beseenthat D = Owhenr = glorifi = 0).ifg < r,D < 0,
sothat OC implics cash flows that are permanently below the economic value
of the rate base’s services. If g > 1, D > 0,and an OC firm has a permanent
front-end load. Panel C of Table 3 in the main text shows values of D for
alteranve values of g and T, assuming r = 006 and i = (.10.
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The sign of D is less certain once the assumption of equal rates of general
and TOC raie base inflation is relaxed. Letting h be the rate of TOC rate
base write-up, and defining p = g + h — i, (A.]) is modified to become

TOC’ T t (PR f T
RBTC = | |1 —{g]|emeTmar
0

_0 =) 1-{1 +pTNe’™

P Tp? '
Depreciation is symilarly redefined with p replacing g in (A.2).
The rate of rerurn allowed on TOC in this case must offser any difference

beiween general and TOC inflaton. Defining q=r~h + i TOC
equilibrium cash flow becomes

CF™¢ = qRB™ + DEPTC

(A1}

qQ  (p—qil —e*T)
== + 5 . A%
p Tp? { )
Then D becomes
D’ = CF°€ — CF™¢
3 — — a7 - — a-pPT
_rti_a_ l-nl-e ) p—qil —e7PT) A6

g+i P Tig + ? Tp®

Note that p — g = g — 1 + 2(th — 1), so that no simple rule for finding
D’ = 0is apparent. As a partial substituic, Paneis A and B of Table 3 in the
main text provide values of D’ for h = .12 and .08, respecuivcly, for various
values of gand T, withr = 0.06 and i = 0.10 as before. For values of g close
to 1, it appears that h < i implies OC cash flows that arc 100 low, while
h > i implies OC cash flows that are too high, relauve 1o the compeutive
equilibrium.

Obwicusly, one should not make 100 much of the numerical values in these
1ables nor of the precise assumptions undertying the formulas. What should
be clear, however, is That the tendency of OC 10 generate the wrong prices
docs not evaporare even under steady growth, OC reguiation gives the
right price under inflation only for a resincied special case (g = r; h = i),
or by accident.
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NOTES

1. Venfied Statement and Rebuttal Stazement of Stewart C Myers, U § Federnl Energy
Regulatory Commission, Willaaw Pipe Line Company, Docket Nos. QR79-1, ¢ uf., sponsored
by Marathon Pipe Line Company ("Myers Tesumony ™) Although tus paper draws heavily on
that wsumony, it 1gnores many of the specific probiems encountered n thal cesc Therefore it
may not represent the views of Marathon Pipe Lioe Company Aficr whis paper was largely
writien, FERC isaued an opinion in taic 1982, upholding the conupued application of the ICC
methodology for oil pipelines as far as valuation of the rate base 3 concerned. But FERC pro-
posed a chapge in the methodology for deermumning the allowed rate of return on that rale base
Early «n 1984, the U.S. Cournt of Appesis (DC Circnl) overtumned the FERC Decirion and
crntized the contfued use of the ICC mcthodology A» this goes 10 press, the 1ssues raised «n
Ihis Paper aTe 38N under review,

2. For a acwuled descnpiion of 1CC procedures, see the westimony of Jesse € Oak in
Ea Parpe 308 before the Interstule Commerce Commyssion, appended to the venficd Stalement
of Thomas C Spawvins In Witams, July 1979 The 1ICC procedures boidl down 1o & compiex
muxture of onginal cost and gended onginal cost.

3. Scveral focent papers have dixcusscd sutfic aapects of TOC or price-level adjusicd
accountng. None attempis & comprehensive survey, or ends up tfavonng TOC as thorougiily
a» we do The papers include Myroo 4 Gordon, “Companson of Histoncal Cost and General
Price Level Adjusicd Cost Rawc Baxe Rcgulation,” Journal of Fuance 32 (December 1Y77),
1501-1512, Robert £, Anderson and David E Mead, A Companson of Ongsnal Cost and
Trended Onginal Cost Raemaking Methods,” unpublished, 1981 Ronuslda E. White, ~The
Economuus of Price Level Apprecistion,” paper presenled 3t the lows State Unyversily Regula-
tory Conference. May 1981 5. Rhodes Foster, A Criuque of the Historical-Cyrrent Cost
Method of Eurnings Regubations.” Formings Regulaiwn Under Inflanion (Washington, D C
Insutute for the Siudy of Repulauon, 1982). J Rhoads Fosicr and Stevan R Hoimberg. ea .
1. Rhoads Foster, ~“Reform of Economic Regulation—Canatian Pipelines,” Pipeding Regulas
tton and Jnflaiion  An Euvaluanon of Taryff Lewling (Montreal McGill Univenity, 1982),
R.N. Momnsonang R J. Schuliz, ed ,and P. Navarro, B Peierson, ana T- Stauffer, " A Criical
Compansen of Utihty-Type Rate-Making Methodologies in Oil Pipchine Regulation,” Bl
Journal of Econones 12 (Autamn, 1981), 392-412 The laat of thexe papery caplicitly Iejects
TOC in 1avor of another approach, based on imphicit assUMPLHONS that can be highly unreahisuc.
We discuss these assumplions below.

4 This colTcsponas 1o e icgal s1andard of “comparablc carmings,” wiich stems iTom the
Supreme Court > weli-kRoOWR staicment that “|i|hc Telumm 10 i cydity holder should be com-
mensurate willl TElUrns on 1AveSIMENTSs it oIheT enterprises having cOITESPONAIng Tisks  (Sce
Federul Foner Commusseon ¢i ad. v. Hope Natwrad Gay Cu., 320 U S. 591 a1 p. 603.) The inters
pre1anon and «pplication of the Mope derision in lerms of finance theory is given in Siewart
C Myenn., “applwauon of Finance Theory 10 Public Unlity Raw Cases,” Bell Jowrnul o}
Economics und Munayement Science 3 (Spring 1972), 58-97.

S in pripciplie, it determines Wic reurn 10 all jnvesiorns, debt und equity taken together.
In perfeet capital Markets the overell cuat of capital does nul depend on capitdl structure There
are spuc:al probiems ciepted by Iraditiobul Fegulalory ITEtmMeDd! Of tuaca afd INlelcal COala, DUT
we ignore them unlf laler in the paper.
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6 W assume X 10 be CONSIANT over tme, although s s oot Devessary io the proof.

7. Fainess is defincd mn wnns of expeciauions, not rcalzalions Actual earmags may
exceed ar fall short of expected earnings, as long as the negulatory process is fair. The poosibility
of 1033 15 compensated for by the nsk premium built into the opportumty cost of capuat. Of
courst, reguiators could eliminaie nnexpectedly high or low rawes of rewmm after the fact, but
only if they ure willing aod able 1o make the firm « sk-frev nvesmment.

8. Weiake DEP; as including any salvage valus.

9 o the at of the paper, we define 1 as k — 1, where 115 expected inflation The precise rela-
viopanip 2 L T k = (1 T Ml T i), a0 the T wr uss 15 BOIMALY & izl + ) =1+ T
Thatis, we include the ¢£03s proauck 1 in current carmngs. Ttus 1S proper ana necesaary, becuuse
with Guscrete compounding the current earmngs on B, s acludlly secarved at 1 + | A “real”
veturn of r{} + 1) has o be allowed 10 compensaie for one period’s nflapon. Now st holding
the inflation ratc 1 consiant IS DET ACCEIaTy 10 The points made n this SOCLON-

10. We assume that book sccounung procedures would be the same under TOC as under
OC regulation Chowx of book accounting procedures should not be allowea 1o affecr the chosce
between OC and TOC rcgulation. However, regulatory rreatment of the investment tax credit
ang acceterared 1ax depreciahion ¢an worsen of slightly miligale the OC front-end load.

11.  Sec Whate, op &1, for 2 detailed discussion of accounting prodblems that wouid be en-
countered in a awiteh 10 TOC regulation—ibe difference between book and rute buse deprecia-
LOn i$ on¢ of many

12.  The.desl indea would track what the firm's asset values would be if 1t were unregulated
but opcraling 1 3 Compenhive Market A varcfully consfriscted replucement cost iaex is prab-
ably the closest we can pet 10 this ideal Reproduction vost indexes are casier 10 CORSIINCL, dbut
sull funiner from the 1deal.

13.  The plant will contribule (1000) () — 75) = $250 million to an OC rate base and (1000)
(1 1)%9%1 — .75) = %4,362 million to a TOC rate dasc. The (s dollsr rejum. assumung debt
also i> being relired Linearly over 40 yoams, 15 ( 16)(250) + (1000/40) + (.5)j(.104250) — 15| =
$77.5 mupon for the OC rate base, aod (06)(4362) + (1 1)*(1000/40) + (.5){(.00)4302) +
(V13— 1)1000/40) — 15} = $1092 4 miihon for the TOC rate buse These cuiculations sgnore
the possibilily of a tua advanlage based on accejerated deprecialion o7 the investment tax credt,
which should affect capiwl charges under OC and TOC by the same amount The TOC calcula-
uon assumes Ihe txcess of rale basc over pook deprecialion would be deemed 1axabic by the
IRS. We aaaress the problems of early aebr service under TOC luter 1n the puper.

14, In fuct, TOC regutation 15 our second choice for oil pipelines Sce Myers Testimony.
First chosce was a modulied version of treditional 1CC proceduses. The ICC procoduses have
many of TOC's good fratures, although 1 waicrod-down form {1 seemed wasier 10 clean up
1CC procecdures than 10 swilch €0 4 New, pure system.

15 Our hicratule review i bascd pnmarnily on three leadung iexiboaks Jamea Bonbright,
Principles of Pubbc Utiity Rates (New York Columbia University Press. 1961). Charles
Phulips, Thae Economics of Regulution (Homewood, 1IL.. irwin, 1969); ana Alfreq Kanhn, JThe
Economics of Reyulaiwn. VO 1 (New Yors Wiley, 1970). Other sources arc noted u» Boocabaly

16 Bopbrght, p. 161, and Kann, p 38 Bonbright crilicizes inciscriminate usc of the term
“far value.” ana Kahn specifically notes that the circulanty arguments 4o 5ot siise for 4
trended rafe base.

17, Sce, for eaample, the direct testimony of Scymour Manheimer (pp. 3-b, 10-1%), John
W. Wilson (pp 13-15), and Michael 1. Tico (p 10}, U S Federal Energy Regulatory Conuuse
sion. Willams Pipe Line Co., Pockel Nos OR 79-1 et al.

18 For cxumple, Manheymer criticizes the mmpreci$ion of eagineching colimaicy Wikson
WIONgly asscrls thal reproduchion cost nevessandy is a value of service (ana hercfore airvujar)
concepr, 4» does JJeo. These arguments are arrelevant for 8 fatc buse wemic by 40 cA0genOS
mdex
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19. A TOC raw busc i» sometimes referred 10 as reproaucnion cost new (RCN) We retain
“TOC," vecsuse RCN can ai50 meun an cugineer 's f315 valee esumate, which we do not aefend

20. Sec Kahn, pp. 118-121, and Bonbright, pp. 229-232. Bonbright a150 hnks this issuc to
tax policy, 8 tungenl we will Dot pursue,

2. Iras possibic that the distortions of OC regulation could reares the price charged to
long~run marginal costs if a miature of asacts 1s regulated. The odds aganst this accident scem
quiwe Righ. Scc pp. 93-95 sbove.

2. Kahn recogmzes shis (pp. 121-122).

23, Kaan, pp- §12-143.

24. Kaha, pp. 110-111 Kahn in 1his discussion assumes that an OC rare buse which 1o
lower than a TOC rale base necessanly implies OC tanffs, which are lower than TOC 1zniffs
This 15 a0t true becausc of the front-cnd joad,

2S.  Bonbnght, pp 266-271, ana Walicr A. Morton, "Rate of Retura and Vaiue of Money
i Pubdlic Utililics.” Lund Economics, Volume XX VY14, No. 2 {(May 1952), pp. 91-131.

26. Kahn, p. 116.

27. The arguments about economies of scaie, wehnological change, ang sccond-best also
makc morce sense if we slep back 10 1960. The capecied rate of inflation was low The fair raies
of current income under OC and TOC would pave differed by u couple of perceniage ponss,
e firsr-end 10ad for aew asicts was not 45 LMPOTIANS 85 ili» Row A awilching 1o 4 reproduction
cosL rute base {01 Ealslihiy AsSELS surcly would have raised the price charged consumera Perhaps
e prices would huve been further away from the competityve 1deal than the OC prices
actomuily charged. Noncihcless, the arguments against an ox post switch 1o 4 reproduction €ost
121€ Dasc would not have applied W an ¢» adie switch 10 TOC—e.g.. @ switch to TOC for new
353e¢s only.

28 Kahn, p. {10, Kahn's alicmative temedies (varyiag the raie of rewrn or applying a
price indca to tacome) are very different The former s what huppens wader OC regulanion
whitke the latier s apparently something Like TOC applicd 10 cquity only Of course Kahn and
Bombinght ¢:d no1 work ou e deiails of therr trendiny procedures

29  Bonbrnght, pp. 274-270.

I A relaied ssuc s whether repulaled sarnings should be bascd on the market orembedded
costs of debl. Use of embedaed cost has the <ffect of transfernng she risk of unapucipated
chafgces in anterest rates ffom stockholders (who bear the nisk an the unregulated sector) to ihc
regulated firm’s customers, who g3i10 When nierest rales Eo up and 0S¢ when 1nterest Tuics
g0 down. Once agsinp, whilc customers have ganed more ofien thun they have lost in the receat
Past, a1 15 our view that stockholders shouid properly bear these risks ex danic

31. TForecasting fulure inflstion 15 not as aifficult or controversial 35 forecasting ruire
renmms 10 nvestors. This is particularly ciear when the forecasting honzon ,» relatively shori—
one yeut, say. 1T 15 gencrally casier 10 catimate the expecied raie of inflstion than the real or
noouRal experted rale of return demanded by inveators

32, This s acmonstraicd above in Section 1.

33 For caumple, Many firms have nonyunivdicuonat (unregulated) busincesca, which couta
capdain @ dyvergence from the “ideal’” market-rate base ratio of 1 0 Also, (he market- book
ralro may be difficull 10 spterpret becausc (1 1MpoOMnds MMVESIOrs’ eapeciatiubs of regulators’
sctians.

34, Thatis, in debt and equily secunties aglinst curtopt asset vajue. Under tradiuonal OC
regalalion, the compurison 1> confined 10 the equity account Capita] gans or 10sses in deps
are passed (o Comhumers by aljuwing only embedded debt costa in the overall Tale of return.

38,  The regulated firm would >ill be cxpozed 10 inflanonary surprisca 11> prives would be
fixea betwern proceedings, bui its costs would not be.

36.  ‘Whether any adjustment is necded depends an pult on whether inveators urc able 10
ncQge &gaina inflalionary surprises usiog 3valablec sccurnityes.
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37. A J G Pnest, Principles uf Public Utdity Regulation (Charloticaville, Va.: Michic,
1969), p. 170. 1115 hard 10 yuage from the conieat of the quote whether Priest would agree with
our way of trcating inflation ander OC.

38 It must be noted that AFUDC now has » reputanion as “low quality earmngs,” pre-
summably because mvestons do ROt eapect 1o catn their cost of capual on the receorded amount
TOC writc-ups wall avaid this reputauon if they permut regulators to siart offening investors &
fair return.

39 M Feldsien, “Inflauon and the Stock Markew.” americun Ecoromic Review, Vol. 70,
No. § (December 1980). pp. 839~347

40. He gocs 5010 a8 toonole stakng “This assumes that inflalion docs not atfect the pretas
profitabiiity of capital’” (1bid . p 341) Whilec we scc no reason 10 believe ghysical produclivily
wouid br affected sysiematcally dy inflauon, the assumplion that MaRagers CaDACY IRCTEaxc
pretaa pnces coough 10 mainain after-1ax profita would appear to need more jushifical:ion than
1t receives. Such catrs markups would presumably act off a second round of mflation, and the
profit conacquences of this second tound need 1o be eaplored.

41  P. Navarro, B. Peicrson, and T. Stautfer, op. cik. Similar points are made in T. Stauffer
und P Navamo, "A Cnuque of Conveniyonal Utility Ratesmaking Mcthodologics,” Public
Utdivies Forimghily (February 26, 1981), pp 25-31.

42 Op.cu, pp 406~407 They muy have reached this conciusion through their approach
10 ¢ tak hability, whych 15 10 consider a lerm representing the present valuc of the 1ax deprecia-
non sehedule i bowh their nomial and real buse capitsl charge cslculationa. {See thew Eq»
(1) and (4) ]

An altcrnapve eaplanalion (5 that they recognize the unacknowlcdged problems duc to
inflauon, put that they actually do inteng for investors 1o bear the nsk of ipflation-inducea
or olher “sufpriscs’” 1f the real tax rawe, I so, they miss some umporiant conacquences ol uch
s policy

43, 1bid, p. 407. A sumjar statement 15 0 Staufler and Navarro, op ot . p. 28.

44 If the Mroughput paticmn 13 known but nol constant (¢ g, if the invesiment's {ull pro-
QuCLvity s oujy gradually reatized), level real tanfls could sull be calculated (ignonng the an-
come s problem). Such koown throughput vanatuons should 3150 be recogmzed wnder more
general apphcanons of TOC, cither by adjusting the depreciution schedule oF (ip eatreme cascs)
recognzing that, in cffect, not all of the investment is yel in the rate basc

45.  Some studies, includmyg R. Lizenberger and K Ramaswamy, *The Effects of Persanal
Tazes and Diviaends on Capital Aszet Prices: Theory and Empinical Evidence.” Juwrnai uf
Fiunancial Economics (June 1979), indicale an aversion 1o dividends duc 1o the lower cffctlive
tax Tale on capilul gains Other recent wark finds no consisieny preference onc way Or the Oer
For cssmple, secc M. H. Miller and M. 5. Schojex, "Divickenas and Taxes Some Empinicst
Evidenec.” Jowraat af Political Economy, forihcoming

46.  Scc, for vaamplic, the July 13, 1979, teaumony of Hermean G Roscman before the FERC
m the casc of Wiliams Brothers Pipe Linc Company, Docket Numbers OR79-1 ¢r a4, p 40

47  Incresses an corporate capial asaet values do nov wskally appcur in boOK carnings.
However, nominal gains on invenioncs do appear Also, different accounting conventians can
resuit in gitferent proporthions of the clicuts of inflation showing up i book carnngs



