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AN. ECONOMY: 
:\,\ 1.:·rTER.."!AITO~AL PERSPECT I VE 

Introduction 

Dr . Arno l d E . Safer 
Principal 

Washington , D. C. 

Thank vou verv mucl1 for having me. . ' 

I '.l'1i ~oing to te.Ll v,,u 
frum so~e of tt1~ thines vou 
or p1 t'&S on che _,1.1h • t 

dbc•11t some of mv ·.ri1..:ws , ...,,Ju.ch may cliiter 
h1ve l1eard , both in tl1e general literature 
" t tnk some of the vjews 1::oxpressed ht're 

cuda · . I th 1 n~ I e:-.pri.:s inrlv American point 01 vi ,1w . so vou 
have tc icrg1 e ~\ r \i'1 l ' t 

Fir t, T ... iu:d likt. c: bit abouc the questinn of uncercaint,· . 
Pe0ple tt. ~. "e: T~ tll r oil-~horlag1=~ And b~ing Jn t'cono-
mi~t , n r L m\' rL r r.se. I sav Yes . No and '-; 1·,ht' . And 
that, tl L nt.. 1s rt.:rl 't: ,,f Lile kind L)( un1.-ertai.-,t•• 1, bich 
I think \..'<! l' t , . h, i• g d essi0nal forecast,•r ,1nd economist , I 
hnve 11.:!arned t \ ~th it, t r better or fur ,.,,ors1.: . but I am not 
sure tliat governrnrnt,,, c·1n . I think oil ... ompc1ni~s Keneraily know how 
co . -l<Jrgt'r comranii.:s dealing with the uncl:.'r t ninci.es in one wav. 
smal l e;r ampanit:~ Jl:.'a]lng \..'ith tl ,t":'. unccrt.-iincies in 0ther i.•ays . 

',,'hen 1 ~u·1 Ye:s, 1:0 Jnd :•1a,·be to that quest i on ; 1.vhat I ml:.'an is : 
'it's , I Lhink chJt in the er.· shore run tht shor tfall in world oil 
producti0n as il rcsu~c of the politic31 events in Iran . in late 1978 
and early 1979, verv cle~rly caused decline in world supplv at chat 
time . 

This had ch.: effect lit ~l:.'neratinz expecc.ati0ns in t he market
;--lacL: ..,,hic 11 dr ,v prict"S <=dgnificantlv upward. :s a resul t, nr pnr-
tiallv '1!:i res 1~c f chat i::! r1.;ase i, price , tht.:r OPEC countri1:::=- ancl 
non-OPEC CL unt ri<!::i, where planned production h.:id b, en c,Jmj ng on-st re arr . 
st.:rv1=J to l\,; u, chc nece,:;s.;. rv suppl -r~sponse . l'o some extent , t ltcri.: 
•..;,1"' also .:i Jem·ind-responsC! t l-iigher r[rt!s, hue 1 ,gg~d and 1,:1= ,,nl\' 
St..e it no,._, in 1,tc 197° ant.I earlv 1980. That is, Flt lea,:;c in tbe 
~nited Statt'S Wt= are heading for a fai r lv ScVt;re re~esslon . 

So, I d thin~ that in the short-run .:;ens,., ·es we d,, - ,,r did 
(if· ou like) - hav"' dn o il -shortagt'.' . Th..- i nt .. rrne<liatt..! Lt'rm , looking 
out co lQb~- 1983 . I ri=al lv do not bPlieve we will have s u l'.h a shortage . 
Mv o•,_1n nu ssc::; (which I have be.-,n making no,._· for S!:!V~ral Vt: 1rs) suggest , 
t at dc:rr .. 1nc; fer •)1.l, £speci3l ly ,.t th<? nL'W pric1c; l~v1e:l we 1rt.: fac..-cl 
with, ,.,•ill gro,._• _,,c a sumt"\..'hat lo--•f=r rate Lh1n new non-OPEC supplit>s . 
and Lh1.:ref re , barring anothi::r p,litical urhtaval , we a r e unliktlv co • get dnoch~r severe oil crun,h. 

I r~1?ht makl: one ob::;1:rvation h1= r e : if a sm;,11, tw1 ta thre._, per
\;<-'nt, s iortf .. 11 in ch"' e ,rly ml~ntii- ..:,· 1979, Jed tn iJ r10 p~r enc 

n r1.:a<:..: in price . 1-,hv j)•.!rhoc.1:,s . \.."ould n0t a 2 percl.!nt surpl1-15 at S(lm,_, 
t me 1. '.JoU 1 1d , c.1 60 pcr1.:.enL d~, in, in pri e~ 

I lea~~ that ~0r vou LC contemplate 3nd 
qu.esti, n ~:ith vou; ell.., que:,tion of m,,nopol·: . 

q 

raise unocher puint~d 
Primarily from ,n 
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ISSUE 2.4: Concerning a tariff (or its equivalent) that provides for 
a surcharge or adjustment clause to reflect cost changes but is not 
considered b~ the regulatory agency to provide for the recovery in sub
sequent periods of previously incurred costs: Does such a tariff pro
vide an adequate basis for a utility to defer the cost changes and charge 
or credit therr to expense when revenues reflecting the surcharge or 
adjustment clause are received? (p . 5) 

No. When Changes in cost levels art! used to adjust rates automatically, 
the costs themselves are serving only as a proxy for recognizing changed 
revenue requirements for future periods, similar to the procedure gener
all) followed in establishing bac;e rate changes. 

ISSUE 2.J: Oces indication in a rate order o( the treatment accorded 
certain revenues and expenses in determining cost of service provide 
an adequate basis for a utility to defer (or accelerate) the Liming 
of revenue and expense recognition for accounting and public reporting 
purposes? If so, must the rate order specify the amount included? 
(p. 7) 

Yes. The amount does not necessarilv have to be specified. The word 
"indication" in the question is subject to differing interpretation. 
The FERC response prcsum~s that indication m~ans thaL the timing 
recognition policy or practice for a cost or revenue recognition by a 
regulatory authority reasonably can be established through the rate 
order. In practice significant regulatory policies or practice usually 
can be established or corroborated by reference to evidence beyond a 
particular rate order. 

ISSUE 2.6: Does indication in a rate order of the treatment accorded 
certain revenues and costs in determining rate of return provide an 
adequate basis for a utility to defer (or accelerate) the timing of 
revenue and expense recognition for accounting and public financial 
reporting purposes? If so, must the rate order specify the amount and 
how it affects the rate of return (i.e., the portion applicable to it)? 
(p. 7) 

This question without further elaboration by the Board is difficult 
to answer unequivocally. While under some circumstances it mav be 
possible to trace cost recovery of an item to rate of return, FERC 
believes such instances would be rare . 

ISSUE 2.7: Does indication in a rate order of the treatment accorded 
certain costs and obligations in determining rate base provide an ade
quate basis for determining whether they would be recognized as assets 
and liabilities for accounting and public financial reporting purposes? 
(p. 8) 

The FER~ response does not give a yes or no response to this question. 
My response would be "No". Rate base is a mathematical compilation of 
certain balance sheet debit and credit items and other items used by a 
ratemaking authority to derive an investment base to which an allowed 
return is applied in determining revenue requirements. The test for an 
asset should be recoverability, not its use in rate base calculations. 

Item 2.7 requests that comments cover certain specific items. The items 
and the treatment in the FERC response (p. 8) follows: 

59 
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Fillmcial Accounting 
Standards Board 

presentation of financial statements . Such a situation would detract 
from the credibility of the statements and otherwise operate to the 
detriment of the industries, their investors, and the public they serve . 

Issue 1: Should accounting prescribed by regulatory authorities be con
sidered in and of itself generally accepted for purposes of financial 
reporting by rate-regulated enterprises? 

While we believe that the accounting prescribed by FERC in its Uniform 
Systems of Accounts is conceptually sound, appropriately reflects the 
economic impact of regulacion, and is, in fact, generally accepted, our 
answer to the question is "no ! " Obviously, the term "generally accep
ted" would become meaningless if it encompassed any and all accounting 

o, prescribed by regulatory authorities . There are no assurances that the 
accounting prescribed by regulatory authorities will always be based on 
conceptually sound accounting principles. While some protective proce
dures usually exist, there are no guarantees that wholly unsupportable 
accounting will not be prescribed. 

Issue 1.1: If prescribed accounting should be considered "generally 
accepted," are there any limiting factors? 

d Not applicable. See comment to Issue 1. 

s. 

ns , 

e 
n-

Issue 2: Does rate regulation introduce an economic dimension in some 
circtm1stances that should affect the application of generally accepted 
accounting principles to rate-regulated enterprises? 

Yes. We believe that the Addendum currently recognizes this economic 
dimension which is primarily one of timing. We believe that proper 
matching generally cannot be achieved unless cost and revenues are 
accounted for in the same manner as the costs and revenues are treated 
in establishing the cost of service of utilities. 

Issue 2.1: Should the recoverability criterion for cost deferrals be 
based on recovery of cost (which excludes a return on equity capital) or 
on recovery of cost of service (which includes a return on equity capi
tal?) (Respondents are asked to explain the basis for their responses.) 

The recoverability criteria should be based on recovery of cost. We 
believe that a deferred cost which is likely to be recovered meets the 
essential characteristics of an asset, as described in the Exposure 

,e Draft (Revised) on Elements of Financial Statements of Business Enter
prises, in that: 

,-

t· 

g 
eE• 

(a)• a probable future benefit exists 

(b) The enterprise can obtain the benefit 

(c) The transaction or event giving rise to the enter-
prises' claim to or control of the benefit has 
already occurred. 

We believe thac to require assets of public utilities to meet further 
tests would go beyond that required of non-regulated firms in that 
there are no general requirements that assets produce profits (return) . 

67 
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1nd rE'_ult in 1 Ji Li nal ·large<- t.o ra.tep.'.l\t:rs . 01,viouslv, tht>se 
addii.:ionJl n~t,., re, t tJniq 1e t~ 1 public utilit chL•r businesse-c-

111 en-ounter 1.m1l 1r t . I "1:; • t, l 1ugh, thc1t a \'AT wil 1 
cH1s,::; th, C'O::.t l., 1t·l1 r j •~-; ::. inert • 1isrroportionnt~lv t,_1 
t ,c in r .1 t.: "in t t er-~.-., ds dnd t!f\"i tc',, for t',,'.'.'I rea ... un:,: fi,,..t, 
u c 1 l i tie , •· , re ti an m "t , d r..: u b j e ct to l l.,".: ci 1 gross rt> c e i pt s r axes 
Jhic, caxe will 1n rea~e a a r~sult of a VAT rl11d, beL'ondlv, uciliti~h . 
n re than est. ma inl th.~t VAT imposes additional working c,1pital 
r,quir~ment~ as 3 result of their -.:<111:s to 1!.0Vt?rnrnental utilitie~ and 
c aritit.: . 

r C1 t I:.! 

us, n it 
\.: i L 

• I t • 
tdX. A ti ffi!.. l I 

Lltll nd [ e 

t "' I t ... 'c 

1r 

.. 1 

r 

C 

"w 

n lu ; 

1 

i '!1 

rn 

a uti lit\ , the inscallatio11 of a VAT will 
• The VAT imposed on a utili.tv in t..:onnection 

p ~s~d on co a ratepayer until utilitv rates 
1 t;;d b a r~g11l atorv corrnnission to reflt!ct the 

, ... oun te red be t,,:een the pa'I men t of a VAT bv a 
t VAT in new rdt~s. A VAT incurred during 
bv t:he utilitv. 

rLd n VAT b'I it ~lf, as if it ~~re 3 new tax 
Odct..:d r i;i:; h·:iouslv n0t th<:' case . !"he VAT, .is 

c-wrr..,nt 1 pr r )S<= , • r 't!<e; n"' 1 vehiclt.: t1..1 fund sub:";t2ntial ch,3nges in 
thE.c Ct!dc:>r1-l incC'r;i"" -:1nd ~ocinl ""' curity taxes which are designt!,l t 1 

..i co plic;li tie ~c nC'm 1:: obiective of c>ncouraging capital [ormation in 
~rd~r to improve productivity and reduce inflation and unt;;mplovmt!at . 
[his o it:ctiVtc - t t" n our.:igi,.g of capital forill3tion - is criti~.illv 
~p rt~nt t:..i r..1lllc ~ilities, especially in t:he:;e <la·s of high infla
tlLn • ... h1:.2n 11t:iliti s, t\.au-=,e of their highly capital-int,::,nsive nature, 
rrnb'1bl\ sllfft=r mire tl cln :lnv oth-=r in<lustr,.. from the ravages of in.fla
t i1 n. 

lnfl:ition, c 'Jplc:d 1,:ith the current rat"-'m.1king method by which a 
ut11 tt: i perndtted to recr,ver its capital, produces a serinus problem 
t r 11t1.l it it:.' T picall·,, for ratemaking purpnses, a uti li l" is per-

1 Lt.td t r O' t:r 1t-., apiL1l on ~ straight-1ine bu"'i~ over the life 
ch_ plant d~ i ated to public ~~r~icc. With current intlation rates . 

ti r ult in ,t?rious capic:al "'rosian for a ucilit· . Tf, for example , 
utility .._.._r1.. t in•:e-t Sl .000 in plant and eq11ipmt:'nt in year 1 and 

wer1.. t re~ ~~r th1t ~l.1)00 nver tl1e life of th? pr, pert~. sa, 16 years -
t '-' tlcl ·e li c or telepl1one industr\' "-'-lui,i::.ent - inflation will liave 
pr duccd a ~er· sLriou~ er0sicn of that ~1 , )00 . At an annual inflation 
raLe i !. - 1 mije•t rate b·· recenc: st.ind3rds - tht! utility would 
re<"C'llt:!T onl -,8-. 111 tl!rms 0f CC'nstant dollars - an eru::;ion or over 50% 

t a utilit ', in-.•e!citment. To illustrate it ant.,tlier · .iv. the dollar 
that is i;;n:ec.t t 1d1 .3nd reco11ert'.'d in the 16th vear is worth onlv 
$ . - ~ · 1 '. l' n .1 l i n • 1 ;:i t i on r a t e . 

iu. <.J 1, s,1· t, I Wf'U]d t;,ink chat th<:: public ut.ilit·: induscrv •..;oul d 
w lc.-om~ •w it!, i.;pen drm- an .. t..:h,mge in th~ t.3X l:r., \-.rhich will assist i t 
in ttractin~. 'lnd in rec,1verin:;; . its c 1pital. \.lh,•n measured against 
t L•rwhelrri 1)-! ,,npfit, tilt.:: prr,1-ilem associatl)d with inscnlling a 
\'A palt' in irniri llll...:L, 

T 1 kL ri 1est i 1n cht.:n i..ec m1.. s - • .. :il 1 the proposed cb inges in tlit> 
rJl i ..>mL -tn o~i:11 ,. urit 1 \, Lh.:it ro alonr with J \'AT pro-

1J" u tant11: a i tc.1n ~ in allt?Vi·lting the ur1litv industr•'s nt..>ed 
tor t..:<1pft1l. d0 n t teli~·.e thatwe~et have the an~wer co this 
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ASSUMED BURrl PATTERN 

.35 

FUTURE \✓ ORTH 

( 1 + ;)
0 

Exhibit Vll (cont) 

TOTAL RECOVERY 

T = 1388.40/( .35) 

= 3966.86 

X 

Recovery (3J = 3966 . 96 x . 35 = 1388 .40 

X 

Reserve = 2707. 0 7 ~ ( 7.97 i 8.l s~) + 1388.40 

= a317 .88 

T = 1388 .40 

[[ACT - a] Interest 1s calculated on the reserve at 8.18~ only. 

~EAR 9 - 17! In FORMATION 

Disposal cost estimate = 15,000 

Burn period= 3 years 

Interest rate (i) = 12 
tax adjusted interest rate= 9.66% 

Wait period= 14 years 

Unrecovered burn= disposal cost estimate (reserve (8) x (F/ P) fac t or ) 

= 15,000 (6397 .42 x (l + i )n) 

= 15,000 14670.30 = 329.70 
; 

Annuity for a future amount of 329.70 = 329 . 70 x (l + i) " _ 1 

= 24.63 

• 
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th1., \iJlue-oricnted co111..1.:pt fllrthl:r: 

\ss11me thot a ~100 1n\t.:stn,ent 1n techno!og) At,, d re~i~lated 
firm 1s exp~ctccl t0 ~chic,e a total ~r,1cc 11fe of ten )edr 

.:L"'ro nL•t 'd1\rigc). U,11. .. L'r !>i..rJ1ght l111e dcpre~1Jt1on .:ht net 
1n\t'Stmcnt after f1ve ,-e 1rs woulo be $..,0. Further oS ume 
that, f1~t: )Cnrs 1n-.o the e .... pected service 11ft. ::i ~ompet1ng 
tc-.hnolugy 1s a,.i1la.hle ,1t ,in 1n1t.1al co.st of $11. The 
I.! onom1..: \ dill:! of tcchnolugy A 1t that time 1, it most $40 
n t $50, .111d tht: accumulutcd dcprec1at1011 should be ut least 
Sr J not ~50. 

\\1th r..1p1J te1.:hn1.1J g11.::1l 1nnov.1t1011s 1nJ 1ncre. sed l ,cl~ of cotcpct 
t101 1n luth ba-,1c Gnc.t non-basi-. m1rJ...•t:, 1 tllerc 1,111 be .:he need for 
mor~ 1.:011::,1J1.:r,1t1nn uf hange 1n ,nlu in the- CJJ)ltc1l reco,ery proc 

In both Ir gulat1: I and unreg11lJ eJ cn\11onment, the n1;;cd furn \Jlu1. 
u 1 1 c n t 1. cl 1. ,1 p 1. t 1 1 r i.: u \ i; 1· 1. thud 1 <; I.' c; pc 1: 1 ,1 l I y 1 m po rt ,1 n t . S 1. c h d 

:7t!tho1.; needs tv be developed LO prov1 le a basi5 for recO\cr1ng 1.:ap.111 
1..ons3c;• nt 1,1th the r·3t e 01 con:-.11mpt1on ot . due -..h1lc 1s.sur.1nb 1ull 
rc1:0\1.ry In other 1,01·ds, the Jeprl.'Clrtt 10n m1.:thod would r1::flecc 1n 
,1nnuil J.:prt.: 1at1on .1ci.;ruals the.: p.Jtteru or decl1ne 1n e1:onom1-: 
v..ilue o:" ,ISSCts each ye~1r. 

Co11~ 1us1011 

I stortcd my remarks h) observing thnt wt: huvr... come- full 1..i1·cle t.o 
the need of re-cxum1n1ng, after .i i.:l'lltury, the changing premises of 
our Jepr1.:c1ation and life ·1naly:-.1::. mechoJs. 1 have ..ittemptcd to 
shari: 1o.·ith rou my thuught., on upcoming ch.;nges nn<l some wa),; to ,1d 
d1c:-.s tl1ese 1..hJngl~ 1n the depreciation prOClsS. 

Io SL1111rn1r1-e thL·St.: LhoughLs, lcr 11s look dt f-lt!Ul't 1, First .ind 
foremosl, the lnlthoJ~ of l1f( .111a 1 )"5i~ m115t IJe nntiLip.itOr) anJ 
t or1.1 1l'd look111g d!> 1.:ompnrcd to thL cu11v11t historicolly or1t.:nted 
.1nalys1s p101_;eJure,. Secondly. the tool::. ot technol ogical and 
market forccnst1ng must be 1mpro\cd .ind rlf111ed to enhance the 
support.1L1lity or est1m:-1te:- of futurt' impa(cs. 'lhL• i11\C",tm1:nt 
categu1•1ps for which separate depreciation 1·:ttes :1rc JevelopeJ must 
be J1s[iggr1.::ga ted to pro\'i<lL mort· ;11.:(\11".tte tracking of capi tal 
re-cover, for each spec1f1c t}'pe or investment. Broad categories 
m.1y m,1s~ anJ ob.-.c.u1·L' 1clc\ ,111t <lc\elopmL'nts for :-pecif1..: inv,:~tment. 
Deprec1:1t1011 methods, 1sluch l:"nsu11.: both fuJl :ind t1mel) capital rl:'CO 
very, must bt• dL·VL'lope<l anJ 11t1lizcJ. Fin3JJy, the economic v.due 
of 1nvcstme11t should be u:.cJ as ..i mcnsur..: of the :ippropr1atc11css oi 
the ,1c..:umul.-it1.·J rCLO\er)'. lht" unJL•prt•i.:1atcJ 111,·cstment ~hc.,uld ah,..i)s 
be 1:qual to or le!>S than 1t, c.·conomic v,lluc. 

In conclustl)Jl, we mu,;t 1·efocus our deprecL1tion ..1n<l life an,llr51,:; 
el forts 1n the 80':; Crom the past tL) thl' rutLire ::ind Jt•velop the- tools 
ncct•S:,ary to surpor t anJ proviJe for capital rec.:overr undt.>r unct.:rta1n 
.ind ch,111ging 1.:0nJ1tio11s. 
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should RO a long wny tn"nrd lilLing wat0r util1ti~s tn 
a hetter le\el cit operation. 

I "ot1ld likn 1ir~t to talk ahout J1nancing 
prohlems, thc;n a quick review of th1.-' dPsig-n <if the w.~trr 
Bank nncl I 1nally about ,,hat you \\ho .trr- r •gulators or 
publ1l! 1dvocat~!::; can du r;c, help us put 1t al1 togf:ther 
to achieve the standarrts of drinking witter c111al1ty man
dated by tht: Safe Dr1nk1ng Water Act and to ac·ompl1!:ih 
a lot of otlJ.-,r imprn\nm1~nts that are Ctrtainlr nPt:>clec.l. 

F 1 rs t.: t, J a 1 l I w1 , u l r l 1 i k ,~ t c., poi n t c, u t L ha t 
\\atf>r ut1l1ti,js ,lrf' not JU~1 Lh<? most capit~l i □ t.c•n!'.1\"1 
ot all ut1l1t1es b> fu r , hut th~t they h:-t\f' tJP•n said 
co b• th, most ('apical i.nt<>nsiv1• J>PT dollar of r 1j\1•nu0 
of all industries. It taki=>s a great deal al monev to 
set up LhE•s 1 1t1l1ti•"'S or Lo improve thPir 1:i.c1l1ti,~s. 

N~>\\. \\h , n you e11t1r]e rypit:ll small sizr• v.1th 
i;r<"nt lllt?d J ,r ·apjta]. you h:.ivP a problem. The lnr~~P 
proportion 01 ap1LaJ contr1butrd bv r,-a1 f•state 
d~\t;-'](\J)Ers l:;, a symptom ot th.it pr ,blrm, 

lnst1tutional in\'C:Stors, SH.:h as insurane0 
, 0mr ~nies, ha.Yi.: traditionally lJ,,,.,,n thP source of long
tf"rm dc•bt cap11al 1n Lh.-., tH1:-:,1:--even 1c,r sorn8 pi•"'tl:V smal 
util1t1•"S. I can remi::rnher whPn ~iust about every little 
W,lti:>r 1•ompan:, 1n my area, 1 NP\\ England had a b<,nd 1ssu< 
f•utst.anding at ,Tohn Hancock ~Iutual Life 1nsurauce 
Company. Loans th, rC' seemed almost ·tutomat1c tor t:he 
asking--and the> wt:re small loans. Not long ago the· 
BarnstablP t.'nter Company, whi1,b sr>rves Hyanni~. and 
which I managP, paid off a $50.000 bond issue arrangPd 
at th.:> John HLl □Cuek 20 years t•arl i•·r. l',P could not 
ren ew the bono. e\'Pn \\it:h a sub!--Lant1al increasP in 
si?e and interest rutP. The John fiancock is nnt no" 
1ntPr~s~ed 1n any lean 01 l~ss Lhnn 2 million dollnrs. 
A 1 sinkinh :t,nd \\ luld probably b,> rer1ujred. That 1s 

not exactly "hat small "ater company opPrators ha,f 1n 
m1ncl. W11.,h ca~h flo" prnducecl by l~('f or 2C"' composite 
depr,~ciation and usuall:, inadequat,_ earninr-s. walt"r 
,~ornpanif'S could nc.,t ffit'f::t 1nti'r<·.st and sinkin~ 1und re
quirements most of the time. 

I n de ff• n s e o I t h •? i n s u ran c P comp a n 1 P s , 1 t i s 
probahl,· as mllc-h troubl.o making and k<"1"'p1ng track c,1 
a small loan as ::i large on,::.. A s~nior loan offic..,r at 
tbe ,John HanCOt;k r<'CPnt ly comrnent •"'d LO m~, 'Th•"' FPderal 
WatPr Bank is ~n nxcel]Pnt 1dPa for sc1all "at0r . .. compln1es. 

A look at the Parnings of companies Q1th less 
than $50. 000 a nnua 1 gross re\'enue, reporting tr th€' 
National As~oc1ation of Water Companie!:;, re\eals that 
on a\erag1::i th .... se compan1 ·shad n n, j t 1oss in tour out 
of thP last St:\'~n y,"Urs rt·por ed. Who \\OUld lend 
them mone:, anyway? E,en I hr:,s1Pi- clor>s not ha,e that 
b.ld a rP o rcl. This s1tuat1,Jn nePdS attention \\h • thtr 
or n t the• \\'.1tr->r Bank ,·omes in'tu b 0 1ng. ThP \'1atrr 
Bank. like an~ tn, r bank, \\i~l ,~xpect that 1ntP1est 
payrnfnt~ bi met and that thP long-term loan~ of th n 
,i:1 l l l v 1·.--,pa 1 d 

Thf' maJn ad\·antng, s f a Fedr--ral \,at .. r B nk. 
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C"Omb1nat1on cf deprec1c1t1on and 1:.•arnings, ended up a 
nPgatl\<" figure. (We hn\e a rate casP in progress.) 
th, n the water supply rroJect "its r, nce1\ed three years 
ago, "P u~r~ t lei that a $200,000 long-term notP could 
pi-obabl\ hr> pl:i t?d ,,1·h an inst.1tutional 1n,e:st r to 
pa,:, oI• a short-term construct1on loan. \\e \\••rr> to1d 
e,P.n th n 1.hat ,.200,000 was tO,) smal] to place but. 
that a small 1nsuranc, comp 1ny might b, pr->rsuadPd t 
t kt· l L b caus{ Ecli;art >\\n is so famous. After all. 
many \\Pl1-kn \~n lt.:tplE 11\( 1· sun1ml"r there. 
Ch lJ r aqu1ddi k l part \f Edgarto,,n, the mo\'i,-=- Ja\\S 
\\Lls f1lr'l• d there tnd Edgarto,,n along ,,ith other towns 
on rh., Island if Marth 's \1nr>\arc.l \Oted conspicuousl) 
tr 1..::C' c1 rm ~.!assat..:husetts and th1:. Union too, 1t 
nr>,•d bf, ,,h,n SfJarat l'L!r(8E11tat1 n in ·the State 
L,g1slatu1t- \Ll J nlPd. \\hat b,tt r qualif1cat1on fr 
a l an , 1d u I n ha\P Un1vrtunac1;ly t1rnr> flies 
and times ch.tn c. Our .tam& 1s pr bably no 1 nger gJ ,d 
, n u • h L , 1 a , • , .t. $ 2 0 0 , 0 0 0 1 n g - t e rm n I t e . ~\ e a r 
s1ttin n thP '-=dg t four 1..hrt1rs, \~a1t1ng for the 
Wat01· B·1nk--and so 1::. ,ur banker. 

S hez·~ 1s the Water Bank a~ 1t exists 1n the 
f urth draft and ready tor 1ntroduc t 10n t, the C ngress 
at \\bat ma\' ue th V.Ol'SL momt-'nt in h1stt1r\ for such 
.i prJt1tion. Can ,1 congr, ssman r, 111C'1le the \\ater Bank 
\\1th h1~ budgt.::t-brilanc1ng nr•t'? Perhaps so--the bank 
1s 1 nt, nd, d to bt> sel 1-sui porting. and 1 t was Congres. 
that pas~• d tht Sal~ Dr1nk1ng Water Act mandntin~ qual1t 
wn tt?r. 

Th ,,. \',' :1 t , • r Ba 11 k o r 1 g i n n l l y \\ a s mod • 1 t d a f t e r 
th~ Hnral T1 !Pph,1n1; Bnnk "hi1..:h \,as ·rl::!atl'd 111 th.:> earl.> 
70's. That bank has :,,if•rv,d thP 1ndt:.'pr•nd0n1 t.~lephonf• 
compdniC?s \\ell. I was told thnt the smallt=>st loan \\HS 

to a 1'(mp • .1n,> ,,1LIJ 27 suh::;c-r.ib~rs and tht.: 1,.i-gcst lo.in 
was G5 rnJll1,1n cl llars. With th<' help ot th• hank, 
t••lt>phnnE: s<?r, 1c1 has bPt n P:"\t.:>ndl d. equipment mod, rn1ze 
:.ind, quit 1" int<"rL~st1nirl), tlter1: has been a r~duction in 
t ht2 numb~r (d < (1mpani1 s due to l'1 nso1 id::1t ions under 
single ownershir and manag rn<•nt, eitht=>r \\ith nr without 
physic-a, connect1un ul the t,.,.lephont.;> .syst12ms. This 
1.s the k1nd of pro~ress that is Til:!l'ded in the \\att?r 
utility business. 

The ::-;1'Pd money or equity capita 1 I or t h1'l Wat t~r 
Bank cum1'~ or1g1nal ly fr1Jm t:he Ft"dt>ra l Tr~:1~ury--~ 
b1lli<111 dollars tr11.? first \'ear 1n return fl,r 20 m1ll1on 
shar, s ul cla~s ,\, $100 pa~· pref1.;i-red sto1..:k 1 tht•n 10 
b1ll111n (lnll lrS morr•, in aggregat(-', over the nf'xl tour 
r,•ars. t-:ot bad s~(•<ltng! The figures result t'rom an EPA 
••st.imatf' that th, industrv will ner>d 5 hi1lic,n d,>lla.rs 
pl'•r \'•a>nr tc1 makt1 l'Vt•ryth1;,g right.. In the bank bill 
t.h1 T1•1 asurv c1,11tr,but11)fl bas bf't'n reduct•d SL)nJ('Whfll fr>rn 
tht bP,\ ,~st.imatr> c>1 5 l)t 111011 dol ln1·s annually simply 
b,•c~1usv th1• LP.A fi~u1·,,. ma~ ::,oem alurnnng to C,1n~1·pss . 
.:\ddjt1,)11al <:CJUJty capital \\ill ltc pre>dl1ct>d through tht...' 
t'l:'(!Uir<·d pur,·has" ,:.ii cliiss B stock hy 11Ljl1t,· borrower=;
:ind by the purc:l1a~, ... nt \\ill or ('}ass(' stuck by ut1litltS 
wishin1• 111 dt) sci. Clr!ss Rand C' sto,•kh<>lders \\ill hnvt 
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An f'conomic pret·equi..::ite for this type of fi.nanci.ng 
that the tax benefits of own~rship can be used more 
by th~ equity investors than by the lessee . 

is usuallv , 
e ff ec t iv e 1 y 

B. Stricture : 

Equity investors acquire the project to be leased prtor to 
its in-servic~ date (for tax purposes) through a 
spec i.al-pur?OS~ ownership crust or partnership . The equit y 
p;3rc1.c1t1ants' investment m<Jst Pqllal at least 20•; of the cos t of 
the pr:iject. The balance i.<1 obtained by the owner trust or 
pa rtner~h ip th rough the i.ss1Jance of long-te r m secured notes . 
l'he di:!bt f l'\lln ing i.s w~thout recourse to the t!quity investo r s 
and is secure: only by a mortgage on the project and an 
assignment of he lease and all renLals . The equity 
p,1rt1ctp nts' return on investment i.s de r ived from (a) the net 

h fl w ~v tl3ble from lease rentals in excess of debt 
s rv1_e, (b) th~ tax benefits of ownl:!rship, and (c) the 
~~~iiual va1u of thP pr)ject which will belong to the equity 

rt pants at the end of th;;: lease ti:!rm . A flow diagram of a 
:ev_raged l,as<" structure is incl1;ded as Figure I . 

C. Economic Effect : 

A common threshold measure of the economic effect of a 
lease is :, comparison of the pre-tax cost of leasing (the rate 
t1.at discounts the lease rentals to the present val..ie of the 
project) and the pre-tax cost of ownership as measured by the 
lessee's incremental interest rate on long-term secured 
borrowings . Si.nee both rates are a function of the cred it of 
tlH' li=ssee . :c is commonly accepted that this "spread , 11 which 
often ranges between 300 and 500 basis poin t s, provides a 
m,,c1ningful 1ndicati.on of the cost advantage of leasing . 
H, ... ev~r . the true measure of the economic ;.;ffect ,)fa lease 
must be calculated on an after-tax basis after taking tn t o 
consideration the l~ss of th~ lessee's tax benefits of 
ownership and i.ts residual interest in the project . If a 
lessei: is able to fully ut1lt...:c the tax benefits of ownership , 
the.n leasi.ng wil 1 probably be more costly than ownersh i p . 

[ 11 . Advantages and Disadvantages of Leasing Large-Scale G~nerati ng 
Facilities 

A. Advantages : 

1 . Leveraged leasing may ~nable a Jtility which has a low 
,-.ffecti.\'e tax rate to share currently part of the value of tax 
benefi~s ,,.,hich would otherwise be deferred or lost entirely , 
thc•reby ri?sulting in a signi.ficantlv lower after-tax cos t t han 
wnt?r:,hip . 
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IV. 

6. LevPr:Jg.=>d leac_i.ng is generally more 1..omplex , time 
consuming and costly to document tl1an conventional financing . 

Evaluating and Structuring a Leveraged Lease Financing 

A. f;,3sib1lity Study 

An important first step in eval11ating t he me r its of a 
l,•\•,-,r.:i,;ej leas 1s ,1 Fe:-1s ihi lity Study c 1nsi.sting of , ,'It a 

m1 r.1mum : 

economic ~nd market rev1ew ; 
analv;is of the expected tax and accounting 

treatment ; 
* study of legal cons1dt?rations as they relat e t o t he 

~ilit~'s ind~nture and'Jr loan agreements; a nd 
* ~ sirvey of all regulatory matters . 

I. e H1t'm1,- 3n3lysis is e sentially a lease \·s . buy 
·a -Jlati ~ that ... ompares the after - ta x cost of leasing with 
the ft.-,r-tax co::.t of owner!<hip . This can be done ei t he r by 
(i) .~ rl1scountf-d cash flow (DCF) analysis, or (ii) a revenue 
req111rements analysis . 

a. the DC F analysis , which is most commonly used i n 
non-reg111aced induc;tries , should accura t el y r e f lec t 1n 
each ·.·ear the 11tility's ,,bi.lity to use the La x 
½enefits of own,~rship (i . P . , its e f fecti ve tax r a t e) . 
The after - ta x c.'lsh flows of leasing a nd owning are 
calculated Eor each ,ear and then d iscou ot ed by a rate 
which measures either the ut i li t y ' s cos t o f c a pital or 
its "o?p .. )rtunitv cost" . The dec i sion w il l be based o n 
t he a1ternati.ve having the lowest ne t present v a lue 
:os t . 

b . the rev.-nue req11ir~mcnts ,qnalysis , which i s r e l e va nt 
only in a tegulatPd industry , is ca l c11 l a t ed on a pro 
forma b~sis to a~certain which alterna t Lve r es ults in 
the least revenue requirements or ra t e rel i e f . In 
this 1nalvs1.s , all tax conpi 1erations are 
a'..ltomatically re-flect2d through t he 0 pera t ion o f the 
pro - forma moiel . 

c . in eith2 r ase . a r e,1 l 1st'c r;,newal r e nt f)r purchase 
price must ~e ascribed as a ch arge agains t leasing t o 
r fleet the lo~s of the residual val ue upon expiration 
o f th.=- l~ase term . 
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first, it is obvious that if 1,;e are to >iet time-differentiated 
local rates in pursuit of Pareto pricing goals, we need to make use o 
Limc-differenci~ted marginal cost ~stimates . Such cost ~scimates must 
recognize an allocation of joint costs among the chosen segments or 
the dav and week, and thev must help us define the segments. 

Second , we must have cost allocation ::.tudles of a more controVl:L 
tvpe; thos~ which ,1lloc,ite local -.::xchange costs between intra and intct 
exchange s~rvic~s a,1d which <lllorate company wide overhead among local 
exchanges. These alloc~tions will influence tl1e inter-period. intra
exl:hilnge p1·i ·ing .struct1J1·1.:. If these studies are to be l1nderstood, 
their purpnses rnust bi! knc.'h'TI. If the purpos~s o( the interexchange 
allocnt i,ln sL1tdies con1 lice ,, ith the purposes of che intraexchang..: onL , , 
the possibility of a raliondl pricing pnlicv will be reduced. 

After d~cades of setting races on ill-defin~d value or s~rvice 
principles which ic-cl'lpb,,s i zed Lhl: role of co~ t. marginal cos ts or 
costs of ,1ny tvpe, in d'-'terrining rates. il is onlv reasonable to 
expl:Ct that few LOmmission ar1:: stat fed or oth1::r-,..ise competent to mal<e 
or evaluate ti, .. e-difterentiated marginal cost :-L11dies or denand el 1s
t.1.cit-.: c-sLimate . FrL1m this ba:.e \,;ommisslon::; must move t{'I sophisticat 
·conQrti\,; anc.1 c,,..,t: anrilvs~s in a fl.'w ~hort \l?ars. Thev muse do this n 
only to implt:rnent increasinglv sophisticated L.MS sv:stem,, but also tLl 

r'-"aCt to incr~c1sing competition in terminal equipment and intcrexchange 
communications. After decades of 1eguloting i..;1th a model which Cl,n
sidercd onlv t.:he direct 1..•ffects of commission actions. thev art:: noi,.; 
being asked to accept one which emphclsizt?s secondarv, tertiarv and 
svsLemic ~lferts. Witl1out mnstering freshman eco11ornics thev must no~ 
mov~ into grndunt~ ~ark . 

ln summar. the demands ror increased cnmpetence from commissions 
is accelerJt1n~ rnpidlv , and the transition to Ll!S makes up o~lv a pdrt 
oi that demand . If commissions are to respond to the::.e demands con
structivelv, it will be necessary for the telephone t1t:ilitit?s to ~xpand 
their rLsearch eff-.rt:; in the~t.! rapidlv changing areas . Few cormnission 
will be finnnet.!cl adequ,Hel\· to take the lead in such r~search. Ihe 
in<lustry must resist tlie temptation to devote its research budgets to 
the ne1,:lv competitive arens at t:hi.: expense of the les:,:; immediatelv 
threatened local eyc\1ange systems . 
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Rl"1t:mber what a i.orld where t:he vcrage lnc·Jl ex hang~ ract.:: 
,Jpproaches $15 would m~Jn iL there were no alternatives Lo flat-rate 

rvic1.. Tf we simplv coutinut to escalate th, flat race durin'2' th~ 
11ext de ode, uscomcrs ;1re going lo be driven llUt of the market. We 
know r~at; \.It have studies to prove it. The SLUd\' National Ee n ::,ic 
Rl!S' 1rch \ssoc:iatt?s did for us, for exal'lplc. make$ i:. perfectly clear. 
Pe ple 'wlt h ve a limited nbilitv to pay for ccl1..:rh Th: st:rvict:! si.mpl 
could not a f rd am ndatory flat rat2 of $35. 

\low I would like, as T pr0mis1..:d initially, to sketch fur ·ou some 
of what Wt have dic;coverPd about h,)w peoplP ui.;t11nlly use their tel -
Iron~ • This information and th~ figurl's I will use were derived from 
J, .lrcfu: statistical study of St::Vcnty-1,ine residential offic .... s aJl 
over the OL1ntr,; d ne by Bell 1 boratorie . \.lhich is available to anv-
0111.: who wanes i.t. l 

Figur,., 2 shows how t t!lephonc usage is dist r 1buted among residentia 
CU!:iL0mt::1s, ind it. all0ws so<! Lrlking cont'lu ions. \bout sixty-Ont:: 
J>Ll c~nt f the re sidt.>nL i l USLr mnk, 1~!':s tli,1n 3.85 cal ls a day, whiC'h 
is thl! averw~c al I int r.itL•. Half thL' custom~rs "lake about sevent1,-nin 
per ent f th• c 'ls: \,hilc onl·· twentv p,;TC't:;nl rnak, about fort •-five 
pt:'1Ccnt of th, ,ills. AL the othe1· end of the u:::iagt: :sp£::ctrurn, t:w1.:ntv 
p rcent 01 the cuc..toriL't·s make only about fivt:! p, rc.:>nt ot the C'all'>. 
l•tdLt..J, chirtean perL:t:!Ot mak~ one call a day or less. So ic. is fair to 
sav tl1al the fifth of tl1e cu~tomers wl10 call the oost use the cclepbnne 
11t:>arl\ ten times as much ,"is the J ifth \.-ho call the lease. 

That is a cc.,1mn .. ,n ch<1racteristic of us;~ge in local exchnngcs. Thi.-: 
cli,-,trlbution 01 ustige lias held tt·ut:- in every study we hnv~ St..:t:n, and '1-."E 

hnve done a number throughout the c,~untrv. Of co11rse, the nvPrir,e nll-
ing rate rnav vary in diffe1·c•nt localitiL"s, but the shape ,,f the usafe
distribut ion c11rvo.: is a1',:ays almost the s,1me. 

The di~tribut inn of t,•l~phoni:? us.1ge i.s simf1.irl\' skew·ed nmong our 
busint.:ss custom~rs . Ahou t s i.x ant.I a ha 1 f percent or tl1em makl; one C'al 1 
a dny or less. Conv,•r,:;e}y . fiv~ Jh.r ent of the businlSS cu:-;tom~r ".'lakt. 
,1hout sixt1.:en percent of the cnll~ ; whil~ tl;n percent make about twt.ntv
s ix perccnl of th• ~.111~. Th"" a\"- rage c::il ling r.1te of bu~in1..:ss custorni:r 
is 7.04 1.:alls per dav , but ab,)ut fiitv-nin,• per· .. Pnt cc1ll lo.:'-'S th=in that. 

Flt,;ure> 2 is thus a graphic picture or t:he mngnitude of the ~quit, 
considerati0ns at iRsue in lncnl servict• pricing and of thL distributive 
injustict• lnh .. ,i- ,,nt in flat-ratt• priC'ing structures. Tliere is no ues
tion that under flaL-1:1les , t.!ven "it:liin n singlL· cl.1ss o[ st•rvicc, scm 
users ~re forc~d tu subsidize the local telephone service of otlier user~ . 

l . Carl Pavar ini , "The E! feet o1 rlat-to-Mcasured Rc1tl,, Convt.'rsions 
on Local Telephnne !J!-age". in f'ri.c: ing in Rcgul:1ted Industries: TilPOI)' 

an<l .Ae_P_l lcat i0n J.l . ~<l . John T. i,•encl ,•rs (DcnvL•r Color ad(,: Th8 Mountain 
St.1tes Tel12.phone nnd Telegr..iph Company. 197Cl). 
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Local time-of-Jav profll~s oftLn sho~ interesting valle for 
e.xaruple, the noon-to-one period in Figure 5. We ar.., urrentl plannin 
a trial that m~, use the noon hour as a~ r~-peak. But 1 don't 1,,, nt t 
mislead anyone; there are limitations t what can be ,1c:co111plj f d with 
time-of-day pricing. In an office wh~re rLsidential cu toner pr cl, n 
atl!, they will detcrmin~ the busv-periuJ pltt rn. S w~ must c re u 1 
balance the discount sch1'uule throughout tho; tJtl! to avoid unte:r-
prod11c.tive pricing signals in predomlnatc.lv residc-ntial t .chan ~ . 

In conclu:sion, let me rL?t11rn to some things I "'e11tioni:d earlitr. 
Eve, ·one i nows the lo al exchange network i~ not c r.pt!t::i t ive t d 1 , l, t 
l-e 1,,,•nuld bL foolish to thi11k it \,:ill rcnain o. I can c:a~ il Pn 1 i 1n 
the. da, ,.,.h ... n the local necwo,k will be u pecitive. Comrctlti n wi l 
all probability ;row in this market in c.h1 sane way it 1.:ntered t .: int 

ity ~arkec -- through n~w technology and tl1r ugh Ll1c eff rt of 
usc>rs Lo ~xplol t n• w cechnologv in order to rE.duc th• ir telc l':!'luni -
tions expenc;c,s. dd • 1c.ceso::: to th1.: l al n1;ct:wnrk is one of the ~o t 
~xpensive compo nt f c½c int rLitv s~rvices offered b, 1omrutit r 
Thert:: is no question .. n l:"V mind. c·1eref Tt!, that in r:he fulurc ompcti
tors ~ill attempt t b\pd s tie lo al n~tw>rk. 

But in thL meant:ime, traffic on th~ locn1 network will cn1 tinu 
to row, g..:n1::raced both competitively and by the Bell SvsLE'.rn. r. mt t: -

tion i proliferating. people in the COMput, r busine s arL dall di 
c ... 1vering new sarvict::s that can be offered for sal.,, over the tel, h ne 
lines , and the t~lephone company plans to rPdte all ~Inds t n w • 
l~ithout usage-sensitive local rate structures , the cost of all thi n 
usag~ would have to be distribut~d among .:ill 1 ca1 custo~• rs. r ardl 
of their individual levels of usage . Surelv, that would be unfair. nd 
it -will become impractical as i,el 1 i,:hl?n t:he contributions rrom thE:r 
services to local service decrease. 

So, from dn industry point of vie~, looking at the future without 
a :1t?asured Service rate structure in pl ace is a disturbing visi t t 
we rca lly don't wane: to :-aci;. Consequent l v, there is gainr t 1-Je :1 l t 
o[ activitv before the public uLility cormnisg!ons. Bue \.it.! hd~e tri 
to learn from the bitter lessons ~armer Commissioner s~~et des r b~ 
',Je think the first job is to make ·1easured Service avail ble t ur 
cust:o□ers. Then, in time, we c.an move to the ult:i.mate schedule ne~ded . 
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DECOt\\i\\ ISSIONING - .\ N C\\ \~ ORD, AN OL D PROBLE \1 

R. T. S\.\.eatn1ctn 

Director oJ Engineering 

Texas Public Utility Comrn1ss1on 

The way iri '-\ 'lie-I, nuclear power plants will be rernoved Iron, service In lhe 
)ears to c.orne 1 :.J subJe t ,r rnucli debate and 1ndecis1cn at this time. The fact 
t .it o targP commt>rrI reactors have yet been re11red is a rrIa1or <.<1use for 
un ertatnl) C'OnLern11 g • I co~ts , pub l ic safet), and the appropr iate technolog} . 
Ale;,). thl:'re are no st d rdi.1-ed regula t ions pertcIn1ng to removal In the code of 
F,•df'ral RPgulat1on,;. A.t t e present time there dre three basic options \\htch ar e 
be n6 d.scussed: \\othbal11ng, encapsulation and d1srnantltng. C:onsiderdb le time 
and e[f rt ha'- bet.:n and v.111 be consumed in arguing wh ich rnethod 1s bes1. In 
reu t\ It \\Jll prc1babl} one or a cornbinat1on cf thf'Se or e\en other nethods, 
but I t-i:lpf' that the utl ttir's and the state reguldtors wilt be allo\.\.ed the 
flex1b1lit1, to utilize the Sdfest , ,nost destroble and least cost lv rrethod. 'Since . , 

ortt1a I rernoval of d l..1rge cornrnerc1al nuclear reaccor from service Is yedrs 1n 
th"' future , 1,1,e can only specula t e as to the rnethod to be used. One thing 
n:-rna1ns r-=rtain , ho\,ever: there will be J -.1gn1f1cant cost associated \A.11th 
retIreInenr , regardless of the method used. If \\e are for tunate, and l have the 
f.::1ith In uur technology tha t v.e will be, the cost of rernoval will be bet ween 5% 
end I 5% of the or,g1nal cost 0f the plant 1n today's dollars. 

I hope that you \\ill pardon me if t chuckle at the drama sorne o f our 
associates feel cornpetled to introduce 1nto this problern . ft hcts been rny 
e-..perience that conventiona l plants and other utili ty installations are retired and 
re noved from ser vice \\ hen the) ha\ e outlived their usefulness, but nov. I am 
told thdt nuclear power plan t s are "decornm1ss1oned". '\Jow, don't get rne w rong; 
1t 1s not rr,) intent to do\.\. n play the IInportance o[ the safety considerations, the 
nagntrudP of the cost s involved. o r the time and effort expended when removing 

a nucledr redctor frorn serv ice. The technology Is complex, and the funds 
involved are of a rndgnitude unequaled i11 our history. However , t he basic 
problern remains the sdme. Some installa t ions arc expec ted to have a value 
\\h1ch exceeds the co~t of removal v.·hen they dre retired. This estimated sah,age 
value 1s ceduc ted from the origina l cost of the plant t o determine the 
depreciation to ..ie collected from the ratepayers. If the cost of ren1oval exceeds 
the Sdl\age valul:", then this nega t ive solvage Is added to the original cos t to 
dPtermine the depr eciab le investment. I will no t be rebellious, hO\\ever, and for 
the sake of good cc,1nrnunication I \I.di ,oncede that we ' 1decon1n1ission" nuclear 
po•.~er plants at the end of the i r useful life . 

\\:hen any regulator 1s asked questions as to his attitude on 
decorr1n,1ssioning, I bel1e\e his 1n1r1al response would be that he has tv.o prirnar y 
r ,ncerns: safet}' and, "'St. Public saf<"t) is of course the most 1rnportant factor 
to consider In decorT1m1ss1on1ng a nuclear plant. -\s }Ou <.1re probably a\l.are, the 
Nuclear Rt gula tory Cornrn1ssic...n has 5por sored several stud1e~ to develop 
ba kground 1nformat1on to support the preparation or standdrds covering 
d1 • 1..)rr rntS'iIonIng . Battelle Pacific '.\lorth\.\.e'it Lctborat0ry has prt>pctred reports 

on ern1ng technology. sctfety and costs o1 decornrn1::,51on1ng d nucledr fuel 
rcpro ess1ng plant and a prt>ssur,zed \l.ater redC:lor po\.\.er station . Since there 
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The follol,),:ing premises and assumptions were rnade: 

l. 

3. 

D:scoun! rate for present v.orth calculations: 10%. 

Ernbedded cost of capital: 10%. 

Cap1 ta! struc1ure: Debt 50% 
Equity 35% 
Preferred 15% 

Decomrr11ssion1ng costs: J 0% of or1g1nal cost. 

5. Pla t L e: years. 

f... lnco!T'e T Rate: 46%. 

Bot methods I.\ re studied under the present income tax treatrnenl and a 
more favorable tax treatn,ent under consideration by Congre<;s. Under the 

rrent tax ~rear e a credit is establlsred -1t decornmiss1on1ng 1Jnder both 
methods n XdCth t sarr1e amount and, thus, has no impact on the study 
result . nder t e most favorable tncorne tax treatment, ho\\ever. tax rredits 
are accounted for on a current basis so no final credit at dPcomrr11ss1on1ng 1s 
available . 

Propert) taxes, insurance and revenue relatPC taxes \Vere not included 1n 
this study since ·h ,;e items are either immaterial or based upon a percentage of 
total 1n\estrnent or revenue and have no 1n1pact on the stud} results. 

In a h) pothetical case, an 1n1t1al per unit tn\estrr1ent of SI 00,000 1s placed 
in service at th"' beg1nn1ng of > Par one and retired at the end of year thirty. The 
nvestment 1s depreciated on a c;trdight line basts for book and an accelerated 

basis for tdX, Invesrnient tax credit 1s claimed in year one and arr1ort1zed on a 
straight line basis O\er the ltfe of the investment. Capital costs dnd federal 
income taxes are calculated on ari annual basis. ~ 11hout any salvage 
on,1derat1ons. this rnodel 1s the "base case" . The re\enuf" requirements from the 

base cast< are added to the re,enue rPquirements associated with 
decomrniss1on1ng v. hen an external fund 1s provided to cal, ulate the total rPvenue 
requir,;:ments. 

,; second case 1s developed v.1th a negative net c;alvage rat~ of ten percent. 
This mocel presumes curr~nt reinvestn1ent 1n other utility plant of the 
decon1m1ss1on1ng annuity. As a result of tl1e current reinvestment of the 
decomrn1ss1oning annu1t}, the effective 1nvestrnent 1n the nuclear facility is 
reduced and, 1n t•1rn, the capital and income tax costs are reduced. Lnder 
present income t3x provisions, the decomn11ss1on1ng annuity is not currently 
expPnsed for tax purposes. 

I\ thl.fd and ftnal case, s1mllar to the second, presurnes a rnore favorable 
tax treatment v.h1ch permits ~urr'=nt expensing of the derommiss1on1ng annuity 
for tax purposes. A, summary of the annual . total and total present value of the 
'e\enue requirernents for these cases are presented 1n Table I. 

Tabl~s II and Ill are descriptive of the revenue requirements associated 
v. 1th an P~ternctl fund v..1th an eight ptrrent tnterrst rate for both present and 
·nost fa\orable income .ax 1reotrr1ents. TaolP lV provides a cornplete c,un1rnary 
of the total J.nd total present \ dlue of revenu~ requirements under each rnethod 
for all three assumed fund interest rates. 
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A C(' ,Tl'~G FOR PROJECT A.."-;D SPECIAL FINANCINGS 

Richard Dieter 
Partner 

Arthur Anderson 6 Co . 

The public utility indL1stry and other capital intensive industries 
t1Le tremendous problems t1d~y in raising funds for maintaining present 
capacit~ and for expansion . In addition, the sophisticated nature of 
todev's financings--the finqncial techniques uscd--have st1·ained t½e 
tr1ditianal accounting model for reporting ;1ssets and liabilities . 
Given chest'. factors and the desire by many to keep debt off the balanc~ 
sheet ~or n qrietv of reasons, the subject of accounting for project 
nd nee ia' tin ings is both tir1ely and instructive, even though such 

unt in i 1n 1 rather conf11s(-d state of affairs . 

The r~a for corporations, including public 11tilities, desiring 
k ~r debt t the balance sheet, \ary . They range from improving 

turn on tLlK lders ' in~estment, particularlv when the assets are 
t 1.n a revenue producing staff, to l(n,,erin;r the dt.bt to equity ratios 

c beliPt t t this may influc>ncE! its credi+- r.1ting and pc,tentiall;· 
• J L interL t sts. In so~e cases the use of o(f balance sheet fi

n n tlemin~tes the nPed for regulatory approval for the outside 
incincing . One interesting facet '.-'ith this linc. of thinking is that, 

in so~e situations, to the extent the assets are not reflLcted on the 
11nce sheet, the utility is often not permitted to earn a return on 

the underl ing assets . As a result, the risk to the equity holder may 
be undul? increased--no yield to him fr0rr asset utilization--only a pass 
through uf t financing cost . However , let us focus on the accounting 
is_ues . not thL motivations involved . 

First let us consider the existing accounting Model for financings 
-).:1d describe eertain of the nC\•.' techniques being used and ho'.-' and why 
tod ' s accounting model fails to cartt1re their economic substance . 
Thf'n ana l-.ze thE! recent prLJnouncements by the ac,nunting rule making 
b dies in tl1is ~rea and finally consider tl1e purpose 01 financial state

nts and their otential i~pact upon future financings for the public 
ind1:stry . 

ACCOt..;NTING MODEL 

In evaluating the appropriate method of acc0unting for project and 
pccial financings, two kev areas must be examined. First, what con

stitJtes the difference between a liabilitv tl1at should be recognized 
in an entity's balance sheet and a contingent liabilit that may be 
isclosed in the footnotes to the financial stater.ii2nts, and secondly, 

1:hat is the npproprinte methoci of accounting for assets and their 
related utilizatinn and liabilities when they are sl1ared or divid~d 
t1· on several entities . By understanding what the traditional account
jng model ~ields for guidance in these areas, one is nble to fon1 
'nitial judgmen ts as to the existing accounting followed for suc;h financ:: 
tng t.ec-hniques a;;; purchased po1,·er and take or pa1s contract'-, through ,ut 
rt .. 1ngem~1ts, assets and liabilities tl•Jring construction , and joint 
m rsldJ situations. It a1 o demonstrates that the c·~ist;.ing .1ccountin 

· 1 . as dc:vclope:1 man· ·,_ars ago, is 1.,r.able t o Ct)pe witl t 11e lc~al 
on mi comp lf:>xities prE!sent in many of t,hese newer f inanc1ng 

hnS ue~ . 



\v1lAT IS A LlAB 1 LI TY~ 

The authorat 1tivc l lte1 ture d<.!fincs 1 iabiliti 5 in tert'ls of 
cc...in0ilic- obl i 1tions. 1t ccncludel> that "The> PC nomic obligations of 
an --=nt rprise .:it n til"L r, it, present rcspons.:.biliti s to transfer 

1.:onol"i' re ourct:>S r rovidc service>~ to othE:r entities in the future" . 
\n expan ion f th( definition glvl:'n i-.; tl at econ, ic bli tions in
clude both obl 1 at i nc; to pay money r c:o provide goods or services. 
The focus uf the lit raturc i~ that liabilitie~ ~re the pr,~ent resp n
sibilitics of th tntit and that the\ Jr the r~sult f rior events 
and t1 1n-;'lcti ns ,n n1t of futurt: cransaltion,. ht · Lr tutt. al 
~1'1 h 1 -; nt: that is, th d!T' nt of L'Ono 1 11'\1 , tin s t 

be kn~~ r ~b t rL sonable L&timat1on befur it 1s refltcted in 
an ntit 11 h t. 

Gu1rdnt~ id ht dn~,s nd ri ht. to receiv f~ture gods and 
services nth t 1 hdnd are usuall v1cwLd in th~ ac ounting litera-
ture s e :cc.ut r , t 1 t. dnd ace rdinglv ar£> not ivcn current rcccg-
nit i n .:i , Ls ind li 1b ' t es. An tc.able cxct;'.pti n 1s tlie account-
in trc.'1tm, nt .=i f Jed crt in l Dses prt.c;cribed bv F'SB Stand.ird jo. 
13. N v rtr , in,.. sc: situntions, t e literaturt> on ... l11des that 
whln t 1 ... u1rt.1Pt r is only contingt..:ntl'r or selondari! · liable f,r th 
ndcl t1.dn s r wlh.!n th~ obl ignt ion is for futurt. g 1 s snd sen ices, 

di i.:l urc f thc> contingt:ncies and future commitments is appro riace. 

The term 11 guar.1nt~e11 riccord ing to \{t b'>ter' s d'icti n.irv rL presents 
"an 1ssu1·ancc f. r the fulfillm0nt of n condition as an 1•rcem~nt bv 
which oni.: pL rson und~rtakes to secur-= ,1nother in th ro~session or 
t.:O joyment of something or to undl rtake tu .inswer for thC' debt . default 
ot· miscnrr iuge o", or to ~,ive secnr1.tv to''. Fortunatt l\ or unforcun.Jtel 
depending on one's ('L'r,;eption, Lile undeclying nflturtc .._.,f the other pLr.,,n 
or cnlit) is not di tinguishcJ in the accounting litcraturL. For exdmp l 
in tli1c: public utility .1rcna , unconditionf\l tnke or ~a, 1nd throughput 
conttJCtb 1ssign--=tl direttl\ to financing institutions se~urt thL! pro
ject's financing but are> cl.1ssife<l ,1s cxecutory cont.r1l·ts. OftL!n, 
unu~r thL' tni·.., ('t pnv and throughput agrcL!ments, th ... full crc>tl·t o' tht? 
utility is ,ilso ~i\'en. In mc1ny instance~. without thL L!Xi~tcn1.:e of 
these guarante.:cl p11\'1Illnt typL contr.1cts . thl C('l 1atcral of thL! pr,)j cc 
would not UL! ut I icient to support the high levLl of inJebtedness l,f 
tl1l• pro1ect ,it th1.c r:ite ot intLrt'Sl that 1,•ns negotiatl'd. 

:~cvLrthelcss, ~ince the "obligation" is vi1,;;1,'Ld as c-0ntinf_1cnt (i.L., 
b:u,t>d upon n futurL cvt.•nt) the ,·ontr:ict is not 1cc-0untl'd for .1s an 
a,;set ,'lnd li1bilit, and i~ dealt; with vi1 the disclosure appro.1,h. 

Cumpli,·.1tinr t he nL,tion c1f c.xecutc1 ry cont1·,1t·ts in ptOjLCt finnnc
ings , mi'lnV pt',)11'c-t:s, f1>tmld ns scparat1: entities. ,1rL' jointly cn,11cd 
, re.1ting thL! pL>ti:'ntial IL>I pres1.:nting c:he L'quitv intl.rcst as a on<" line 
itc•m, n thv b,1l 1nce ::.hL' L't . Tht' .1uthorat.iti\'e llt01 1ture in 1ccounting 
fpr joint vent \.II C'S (AFB Opin ic,n NL., . 18) focusL'S ,,n the l l" t:nt.-ig o.,'11t.r_, 
hip of an in\,•stc., s the p1·fnc ipal dett:nninent fc,r thl' mtth,,J 01 

nc:1.011ntin• to bt.; tollowl:cl for a p.1rtic11lor invu<1tment: . Ch,,H:!t·ship 
·01, 1 •Slt> In C'XC' s ,,f : ifl \ JH n::t:nt 1rt:: ,1s!':umcd to !ie cent I l,ll ing nd 
t:llc•r fore st,bJCl I t, con 0l lcl.1ticn in mo:,t situ til'ns . In e, 1lu,1tin 
1101,· tr.udit;i0n,ll ur('ounting p1c,noun<.:,"mcnts Je,11 1,ith joint l1\.'Tler hi1 

itu.1ti,1n· of ll•::;s thin tifty pa,·cent , it is imp,,1t.1nt ta ndt~ th:it APR 
()pin Inn N0. 18 w1•; 1-:ritt(•n ind is,ued to !=:nlvt: n perc- •iv<~d prnbl,m o 
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rLL niticc: it effect~ 0n tl1~ balance sheet ~ere a secondary 
1d rt:!1 itivel insignificant fdctor in the Account in~ Principles Board ' s 
nsidc:rit .. ion. In addition, at the time of issuance, most joint owner
ip ituation~ in'liolvLd CH,'Tlership of corrr..on stock in operating companies 

t it 1.1lt with (i.E. ust imer and vcnJors) third rartit::c;. Toint ven-
t 1r F r pr jeLts \..'~• '-e si: lt:> urpose wc1s to c;uppl r,,duct s or c;ervic"' 
t t c r rti 'pc.1nts 1.:, rt.. rf 'ntiv1._•l\ un, 11'1ron ;:it th .t ti.:: e and accord-
in } ·, 1 ittll: at tent ion was givtn to tht:: balance sheet isc;ues that have 
ri ,en t,,rJa . Thi~ ha-; belome 1)drticular:y ncute since manv joint ven

tur ~ f rmt..i today are thinl • <lpitalized and highl) leveraged and are 
tLn trurt .re to qh w br~<lkeven results of oper1tions . 

J 

' 
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t 
ic ou11ting supports the foll0~ing bd!dncc sheet 
n~rshir ituations: 

,, 
r e>ratiun owned and op~rated by a small group or 

int v(•nturer) as a separ1te and sepcific busin.:ss or 
rn t 11 bt..nef it of the members of the Froup ... 3 corporate 

prov.i.di::,-, an drrdngi.;ment under wlii,·h ealh ioint 
i rti 1te dire,tlv 0r indirectly in the overall manage-

nt f the int \'t.nl11rc. Joint ventures thus have an int.:.>rest or 
r l •Li nship othc.r than as passive inv8stors". Joint ventures may also 
t:Xi'->t tn the artnc>rship form (i.e. unincor?orated) and joint ventures 

1 incl•1dc p;1rtntc>rshipc and ind ividu.Jl s :i ... ~,ell as corporations . In 
1tudti ns . Lr an in·:ec;tor has c1 50' or less int~rest in a corpora t e 

· int ·:enture, ost all prcject financings structures in joint ven-
t.ire. ' 1 hc1v1c th1 o• .. nershir ,-,plit), the accounting :itt=rature pre
cri s the u,-,..., C'f thl! one line equiL:, "'t'Chod for ot-:'1t:::rsh.i.p interPc;ts 

tl>. rv percent or more. Under this merh0d the investors share of 
t'V nt1c qnd expensl..'s ot an investee (tht: j0int venture) are presen t ed 

.c d ne nt t .1mount in th( invL stars income statent:nt . Th._. balance sheet 
f ti invest r retl~cts its investment at co;t, ~djusted for its share 
• t 1e j0int venturt' n, t in ... ome .::ind Jividend 1" th1:: '-'enture after 

1 i iti n. fhe inc l""'t. and stockrolders' equity reported by the inves-
r 1·l tn .., 1::ae ::is if the acco1:nts of the: investee (the joint '-'en t ure) 
r n olicl1tt•l. However, the: detailc. rcportr-d in the financial 

~ tt'l!lc.n~s. ~articulnrlv the ccnsolidatl.!d ~alance shLet, are usuallv 
ni•1 ,1ntly diffc.:rent. 

N l'. IT)ED I t,,,'TERESTS 

In ert<1in situdtions, the a,, ounting literature permits a rr~thod 
i ountiT1 ~nown -is proportionatl.! consolidation. In thC!se situations , 

i'lhil itiL& a ,sociatcd with the q'"'-:;ets O\,nl.!d throuoh undivided 
l l t r c,tvcrdl in nature (r-.p . .-1ch investor is liable for his 

\ 

i 
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f th(; li1hilic ind reditors hive no claim or lien on the 
n xcecs of the debtor's int~rest therein) . tinder tl1is method , 
st~ r ords its proportionate intcr~st in the joint ventures ' 
li ,t,i itit:s. r venue> nd ·-: ens1:.s on a line bY line basis and 

dl'l unt 'ir ·ctl \,:ith its wn c..S"'• ts nnd liobi l itics 
i tin >ui ~in bctw~t:n the wounts rLlated to tile joint ven t ure 

l irLC'"l b· trc in· tc' tor. HCWt. er, the pr, ct ice . an 
s ~ id uttin its h 1r1 o tli a ets 1nd 1 Lib;i 1-

'1 ·c, balance she>£>t will pt • r t;he tr1ditional 
The ,1s f the o~~ line equit ~Lthod i 0 con-

u1 r APB r1nio 1 1 ·:o. 18 \-.rh n h in tstor has 
r i e ·i n1fi ant iQ.l luen · c:ill ·, n o,·nLrship 



r 1.: t L • r 1. t tr e r, u t t t t 
i~ hle tu exLr~1 e signi£ic1nt in luence. Inv~ tents f l0ss than 
-J ire presented on the c ba~i with income re nition limitt::d t 
dividends rect.:ived. Recentl '. h i.cver, ~itua ti ns ar i en wh n an 

~~er ,ip rcLntd of i nift antl less than 2 LXi~cs. ·et the r 
li f' e it met od ~as been ~SLd. H~~~ver, it trdt t m tivd-
t:i n in thL c.' rel. t • c t in m stat nt ~ cc--n3r- 1 . t .Jt 
the in t r s u ht t: record a pr porti nace h 1r thL invest •cs' 
in o~c rt rt 1ar to rec ni_c income <lS <livid nd~ r~ rec.eiv•d. 

r e l } t t e t rad it· na, 1ccountin od l in account in f r 
oint wn r .ti t r u irate t.:n t · t i" that an wnersh i intLr1:. 

L t ti ft t-u t n t 1 ... . t n t nt er ''1 t i r ,P'.'.lt ~ in 
balanct> h ·t n lint.: it IT' ' .:.n t...:fft..Ct, a ne: ttin f t L rop r-
ti n t IL 3 Lt n :I , . 

l bil ltil th int enture owned b\ the 
in t0r, r d cl 1 l n itL u ing the st thod. Both mt::thods d 
n t rt.:\; ni t; r t l t s t and 1 iahil t f the JOi'lt ent 
on the b c11 1n Lt. 

B\ '11binin" thL trad itionr.11 n counting l"lodel' s def1niti >n,-. r a 
li l:>11.t n u1r 1tt.f' with t.hc ,c ountin trcatrcr.t affor nt 

,ntur nL: n uickl underst rid wt\ thl u e o t. p'.lrate in r~ i 
Lhic1c f r 1 r l 1pitr1~ projects ha& rio;en dr:.mat·c3lly in re ent 
er. A•r 1:mcnts dnd d~bc uarantees can be st1uctut~d whercb a 

t 
t 

l inl 'lpital:izcd and highly lev1::rage<l entity exi..sts, ow-nt.:d indi\ iJi..all 
or JOintlv by sever:11 uti.litie . co supplv powlr and lncr3ting facil
i.ti s, without anv rcfll!ction f the underlyin assets and liabilities 
reflected on the balance sht>~t of thL 11tilil\. 

l'fPACT L F THE C,f.Cl R ITir,S ,\l~D t.>-C~l,V-' ,E. C0}1}1ISSION 

Giv~n the in re1~ing u~e F joint v~nLures 11d other find11cing 
te hniqut:s that rt sult in !"i~nific 1nt amount~ of debt not arpear ing l'n 
the baldncc and som"' circumst·1nles not disclosed, the c-ecurititcs dnd 
F.:-.Lhange t 1mmist>ion :1cted in December 1970 with t~~ issuclncc ot Staff 
Al ounting Bullt:tin (SAB) r.0 . ~8 dl!aling \,ith thL a c: unting ind is
c1'1sur1:s b) 1. lt.:t tric uti 1 it\' comp<1nie~ 1,'ith re!-ipeL t to the use of 
findncing through Ct1nstruction intennedL1ries , inter, t in ;c,intly o~"OlJ 
pl<1nts nnd long-t1:rr- contracts for purchc1st>d po1,8r . l~ile SAB's atl:! 
nut rules ot- intt:rpr8t3t ions C'f thP (ommi~sion ind do not ht>ar the 
Commission ' s officic1l approval , thev do r~prescnt i11terpret<1tions and 
praL t ice~ followed by the Dl\'i~-don of Corpordte Findnce ,lnd the office 
of the chief accountant in administering the dislltlsure requir~ment:-, 
of tlh' rederal St.'Ctnities law-;. To bf• sure , a 1egistrant not follo1,;lng 
the guid 1nce in an SAB will .ilmosl certainlv bl• subject to furtht2r 
que~,tloning on the> issul, 

1ht.. SA.B i.ndiLated th.it ,111 cle c1·i, utilit) c0:npanv tinanc1ng Lhc 
cunstruL·tion o1 1 genl•rat ing plant or its shar1.: of joi.ntly ot,'ned plant 
thr,,ugh Lhl' ll'->L' of a "construction intermediary" lSt1L·h as a trust) shLluld 
include tht! in termed iat v ' s work in progrL~ss in it:-. balance sht:>et in the 
1p1'r,..,printe c;iptilln undL:r utilit\ pL,nt. The r1;lated debt should be 
in, luded in long-term li:1bilitiL'S and disclost:-d in a footnote to the 
fin.111,·l 1) ~tatements . !he SAE 11s0 indicnted that the L'rg.1ni.zation ,ind 

,, r L ,1 th~ intermLdiary nnd th• nature of its .:luthoriz,1t ion to incur 
d~bc L, I inanL'C' c..>nstru ·tion n bt.~halt of thL clect1 le utilit --.lll,uld be 
Jlc;r los~•J In th\.;! nuLLs to the l inanl i I I ,t.1tem~nt . 
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v.1t rE.<c t... ~ c.., ,n lL triL 1..t1 lt\ 1>art1cipating in an 11ndi\ided 
n r c;t in 1 intl• '1..n0d pl'int, tre SAB suggt=sts inclusion of a 
ti .._ in a f tn ~E.. t the financi1l ~tatt=ments of the utilic: shut,ing 

ht. ~. nt e 1 r 1ntl ~11t.•d t lJnt in s..,rvice. the related accumu-
t u detr~c1~ti n. t lffi unt of pldnt under construction and its pr0-
rti nact 1r . • bulletin further states that the notes to the 
n T' i1l tcltE.r-er:: c;I ~ld rt ·1\:ct that th~ dollar amounts r~prcsent 

~ e ~rti ip1ti~· ut1lit\ 1 s c;hare in each joint plant and that each 
t rtici ant hould ~r vide its own financing. ~ote that the bulletin 

t l"> wit I an ind~\ ed intertst in assets, not in a separate entity. 
1 1e~ti n t ~ n • for tlie L t~pes of disclosures when the assets 

1 1 ~ print l·,r reflectt:d on the bnlance sheet . 

i 

nt in 

1 , 
' t 

f ' • L t 
c,taff 

Wl r ntr 
f t <c: r 

vidcs gui~ance on long-term contracts for the 
Pr. \,,.hilc apparently the Commission and its 
•red the possibilit\' of capitalization of pur-

irati 1. 

, the SAB concluded that onlv the terms and signi
contracts to the l1tility, including the date of 

1lity share of tlie plant output being purchased , 
t, annual l'linimu□ debt service payments required 

-tt.rl" debt or 1~ase ob 1 i ations outstanding should 
n t~s of the financial statements. Here again, the 
Jisclosurc, ~ith no capitalization of the underlying 

to bL refle~ted on the balance sheet. 

t t U" C I OT 1 

1\"t + l 
i 1 ed in t • c 

t n dS ne f 
,t...t or liahilit 

•,:e have c;e n v._r the pc1st [1.;:\1 years differ1=nt accounting treatment 
"ublic utiliti with respect to purchasl:d po~er contracts. For 

1 
le, at least two utilities have adopted the practice of capitalizing 

t '- 1.., ets ,nd th1= rE.:lated obligation under a purchased power contrac t 
"re1s othe;rs h.1ve follo1-.•cd the c1Jdition;:il dic;rlns11rf' rnute . 

l '.A.:\l :AL \CCDL'~.TI:-~r, STA.';DARDS BOARD PROPOSED SOLl'TIO!! 

Very r cently, the Financldl Accounting Standards Board released 
1 \I spd '-LCJ.ternt=nt of inancial Accounting Standards, entitled "Dis-

1 r~ uurdntt..es, Project Fin1n,ing Arr~ngements and Other Si~ilar 
dtions". an amendment of fASB Statement ,•5 "Accounting for Con-

t :..n cncies". The exposure drdft concludes tt at disclosure of commit-
t tc, nv ,lving r tcntinl loss continrencies is required even though 

ci p -sibilitv of loss rnav be remote. The docu'Tlent includes examples 
f 111 nditional obligations c;uch as take or pay contracts, throughput 

d rt.< ent • a1 d ve sc1 charters that require payment regardless of the 
ir um CciOCes. The board has concluded that the c0mmitments under these 

t r :, ot arrdngt:'rrient.s and others that ir substance have the same charac
t ri tics c,hall Le di clo.ed. The disclosur~ should include a brief 

, ~ 1 iptitn 1 1 the nature of the ohligation, if estir1able, the value 
• 1n r~L v~rlt;S that could be c~pectP~ to result, such as from the 
ar nt r' 1ipht t proceed ~gainst an otitside partv , and for those 

ct "'itll'V1~S that require a lump sum payment upon the occurrenc1= of some 
v nt, n th amount and du rat ion o~ the cormnitment as of the latest 
1 -t, e heet d tt;. And finall •, for those. t 1--pes of commitments that 

H t I' fund ·n tie firancings of public utilities, whereby the 
t1lit .. r cui t p..1, cert.tin dI'lOunts periodically during the 

~ ' n d'r tnt s1ch ~c; a t~kL-Or-p,, ontract of throughput 
t th it 7, nt as ot the late t , ldnce sheet d,'lte and the 

~nt lntc; r 'rf-d in ..,1 h of th~ ne·•t succeeding five years. 
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Intt•rest1nrl ·, the Board notes in the xpo ure draft that certain 
guarrintccs nnd contrac. ts discussed in the statel"ent are al ready recorded 
JS liabilitlt.s and assets on the uarantor's bn'ance sheet and that th 
proposed a cuuntinp treatnent in this state ent or the treatment of 
futur u rantees and contrncL that are substantial!. the same JS tho$ 
•uarant ts nd ntracts aJread) Tt' ord d hould n t be alt rEd. 

Thus, with the e>.ception c-f the trust b1ancin vehicle that ha"
bten 1cted upon bv the SEC. th accounting rofession has. as an interU!I 
~easure, ·oncluded that oth~r tvpt'.s if financin techniql €', s1-iould con-
t inuL' L b1..: ac ountcd ft)r undl!r the old mudel but that expanded disclo-
"'ure h uld ivtn to tl.e r0actr and ll'it.r of the financial statements . 

\.1'HAT AB TH Fl TLRF 

In the b ckgr und material pi ·n in tlic 1cxposure drdft just di&
t.ussed, the fASB ha bJ icallv ccncludc<i that ~lcau.c of ther topics n 
it::. te lni al 1 c.nd, rimaril tbe con ertual frd!Tle\..ork project, no 
m3jor cltan LS 1n pr ctice> hould occur t tht. prtsl·nt tirne. The Board 
notL tl1at the ultim1te SJluti0n t a ounting fLr such matt~rb as prc
jtct finan Jn~ e reeM~nt~. takt-or- a c-ontra ts, throughput contracts , 
w rking cnp1t d. Maintenance agr~ernents and other similar contracts, 

houl I <1wait t..rthc>r progress on the concc:ptual ·ramework rroject. 

T~L Board bt:lieves that the subjects that atL part of the conceptua 
framework \..hich could impaL:t trH' 11ltimate a counting for project financ
ing ng rce"JL 11 ts inc 1 ud e: 

l . 

., 

3 . 

What 3rL the "lc·mt•nts oi th, financ-1al .:;taternt.•nts? 
(i.e., Whal arL the specilic dcfinitions that c-nn 
be ustd to St.t future accounting rrinciples for such 
terms as assets and liabilities) . 

What are the criteria for d<!termining •,:hen and wht'ther 
patticul.n· ,isc;ets, liabilities .111d other P!t•mt.'nt<. ~hould 
he rt.:Cl)gnized in the finc1ncial state:,ients? 

Ho~ sh0t1ld assets and liabilities and 0the1 elements 
ot ~indnc-i.,l stdtcmcnts bt• mc-,1sured? 

4 . Wl1at types of information should be provided about 
clO entity ' s funds and liquidity position? 

It apJh'.'.lrs t~at the rationale of the FASB hinges upon the presu;;ip
t ion that it might r0.1ch a different conclusion with respect to account
ing fo1 the various off balance sheet fJnarlcing techniques ~mployed 
tod:1y ur t)n cnmp let ion of its conceptun 1 fr:une\..·ork project and that it 
clearly \..ishes to nvoid abrupt cl1nnges in financial reporting at this 
time . GivL'n the magnitude of poten tial cl1anges in financial reporting 
the Bonrd is alrt:?ady working on (i . e. , chan~;ing pr-ices , pensicH1.s, rebu
L,tcd industriLs , .ind forPign currenc,) , their pc,si.ti0n i n this are.1 i::. 
somewhat understandable . 

Neverthel0ss , thL' discll)Sure Vt!hic]c bt>ing ;1dopted f0r the present 
doLs not significailllv aid users of t !n,1ncial stdtcments to understnnd 
the economi, efftcts ,)f the tr.1nsnctions L'f th<.: cl\tl'l'prise . Mnnv beli vc 
the FASB alre.1d\ ha::; th,• l'Pncr>ptual h:isi~ ft•r a m,,re <1ppropriate method 



n 

• 

.3 nt 1 se typl'S of financinf vehic1c~ and ;l,int O\..T, ·rship 
1tt.1ation;:;. The ke\· lies in basing the aLcounting treatrrent on economic 

rather than lega1 notions . For example, 11sing the FASB 1 s proposed 
definition of liabilities (i.e., "probab ... e future saLrifices of economic 
bent fits -,teMl'lin._ froll' present legal. equitable c,f constructive obl iga
t 1onc: t r.rc3nsf r 1c;c:l't" ~r provide services to uther entities in the 
lltur1.: .. ") '- ntaint:d in one of the co11-~entual frd"'€\..'c•rk docw.ents, the 
1.01. r.iic notion of a liability is given rLcognition . Carrying this 

definition to many of the off-balance sheet techniques used today , one 
is quickl:, able to reach the conclusion that they do represent "equitable 
and c nstructive ob1 ivations to pay future economic· resources" and should 
he re ► lccted on the balance sheet as liabilities . 

SL il r , estions have been raistd as how to better present 
int wner 1 t 1ations in the balance sheet of the investors . One 
"sr1l •·ntit'c ne expanded equitv method, would san.:-tion a form of 

r rdt1 1..ns · 1 )0 fot these ownerc:hip situation!:;, •,:hereb\• on the 
l •ncP heet .. e investor its propc,rtionate c;l.iart: ,1f the as..,ets and 
ib~1it1 ~ f t 1. j()int venture would be shown, --.t't 1r1tt'd frum those 

·t anrl liabilities owned entirely by the entitv . 

·~1ll\, ltt s r~lognize that any future accounting tr~atment of 
t- dl1i liabilities should not be used to subvert or mask the real 

e~ n0rnic factors that utilities face in financing t~eir huge capital 
r0j~cts . Ratl1er, let the 3ccounting treatment for assets and liabili

ti•s be neutral for all entities, so that users of financial statements 
~1ch as credit ~ranters and rate regulators, are able t0 compare among 
c.ntitics and ike the economic decisions required on the basis of 
eL nomic facts nd not alternative or deceptive accounting pra~tices . 

• 
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:-HY C1-!IP SHOULD BE IN R,\TE BASE 
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\lthougl1 thL fin3nLing tost of CWIP was treated in a varietv of 
·,1 s dLpcnding upon particular facts and circumstances, in the past, 
tht majoritv of regulatorv commissions tapitalized these costs . Thev 
did tbi~ bv (1) L'~clt1din? CWIP from rate base and allowing cnpilnliza
ti '1, r -J allo1,ing Ch'IP in the rate base :ind conc.1rrentlv crtditing 
t L r€:'1att;!J A.Fl"DC to operating inc ,me as a reduction of revenue require-

nt 1 1 u)ted basis for defer-ring such costs 1,·:1.s that prop-
rt 1 1 

" d 1.nd useful" before it would be allowed in rate hase 
1Lh .:i 1r t t r r rn. f,"'r manv vedrs, ll1l'rt.: was very litlle , hallenge 

u '"1 apit1l • tion pro C>dur~s. Ho1,'c,1 er, conditions have cl'anged 
ti 11:v in past few ears; such as the greatly inc1eas~d costs 
nc::tr 1 ti n, e high costs t1f capital, and t 1,e extend<"d construe-

., r1 d . :\, result of these chanfed conditions, the financing 
t 1 _tr•1 t · n has omL under cl,)se scrutinv ind hZJS bct:>n the 

l t f ticisri. Because of tLis, tr~re is a trtnd 1mong 
• t r b di , to ZJl!nw Ci,IP in the rate base 1nd not capit1liz1:. ,\FLIDC. 

t E... ~c;,, \ rk Public Service Commission stated in 1pin·,r. '!o. 75-1, 
a~ ~65~2, Re long Island Lighting Companv, dat~d January 9, 1975: 

a. "Traditionally, rate bas~ all,,1,:inces fL,r, Jnc;truc
tion 1.·ork in progress havl! bet>n limited t0 an 1mount ne~·essary 
to r p P 3te the utilitv for projects whose smnll si?.c or 
short dur tion made it administrativelv impracticable for 
interest t be capitnlized - projects characterizt:d ,is non
intLrcst bedring construction. '·lore r~centl ·, it lws bt..'Ccme 
1ppar~nt that other factors dictate largct rate b,se allow-
anci;s for construction 1,ork in rrog~Lss . In LIT.CO' s l 1st 
r,te cas,,, \le took note of the claim that some inv1::stors and 
bond r1ting agen~ics vie;,, inc1m~ whi, 11 incl11l\.!S IDC in a less 
fd·: rable light than income deri·.'ed frc•m t~1e sales of utility 
services. 
13 ;Pi PSC S46, S50 (1973) ... " (p. 3). 

b. . .. There is little logic in s,'ttinf rates which on 
their face appear just and reGsonable, but which leave LILCO 
in a position where it is unable tc finance even the most 
truncated construction program because the substantial impact 
which IDC has on the company's ability to sell securities is 
ignorPrl." (f-, .'..) 

In m • <lpinion, chis trend 1mong regulators is most 3ppr,1pri.1tL0 

u1der rr sent conditions and is the approach I intend to justif\ in 
thic pap0r•. 

Ont of the positions taken agninst the inclusion 0f C\,'IP in rate 
l:-1 e 1,iit1-, a current return is that it ':ioldtes the ,egulatory posture 
ti, it roperty should be "uc,ed ;-ind useful" before it is included in 
r,it base. In re.;ponse to that, I would note that the "used and "11se-

l ncept was ne~er cl SLly follo~ed in t½at inv~11t0rics of fuLl and 
t~rials and suppli'-'s, 1s well as planl ill!ld for future usE:, prcpay-
1 t"', 1nd othtr worki ~ capital requirEn•ents '.-ere c1llowecl in rate base. 
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This was done in recognition that these it~ms are not currently "used 
and useful" but thev provide as~urance that the company would be able 
to continue to supply safe dependable service . Th1.;; "used and "useful" 
argument was generally applied to the isolated issue of C~IP even thuu~ 
the investment in Cl-.'IP is made for the same purpose as the items just 
mt:!ntioned. 

It might be beneficial to review the economic conditions which 
existed in the electric industr,· when the "used and useful" theorv 
~as used . Duri11g its development stage , the industry was building ne~ 
plants and facilities to be able to provide the convenience of elec
tricity to a larger proportion oi our population. In its adolescent 
vears, it continued to build additional capacity to provide energy for 
industrial development. 

In the early SO's, the electric industrv reached maturitv in that 
basically the entire population of our countrv had the use of low cost 
electric energv . For the next 15-20 years, the industry continued to 
build to meet the incre:ising demands of each customer and the int:reasin1 
size of our population . 

Throughout this period of development, because of economics of 
scale, few environmental restrictions , and relativelv lo.,_ capital costs 
the industry was able to construct new facilities which had a lower 
cost per KW than the faci l ities then in service . Tht:!se conditions pro
vided regulators with a basis for deferring the financing costs of new 
construction for ratemaking purposes. They recognized that the power 
generated and delivered through these new facilities would be cheaper 
than power generated by existing plants upon which current customer 
rates were based : therefore , to balance the interests of present cus
tomers with that of futu r e customers , a case could be made for deferrinl 
the financing cost of new construction . Even though this was contrarv 
to generally accepted accounting doctrine for industrv in general , the 
accounting profession accepted this treatment for the utility industr, 
as this was the basis for establishing rates and a matching of revenue~ 
and expenses could be achieved. The inve~tment communitv a{;cepted thic; 
basis because the industn was healthy in that more efficient plants 
were being built, construction periods were relativelv short, and the 
industry had sufficient cash flow to meet the capital cost require~ents 
until the p l ant went into ser vice . 

Over the past ten years , economic conditions in the industrv have 
changed dramatical l v . The costs of new facilities are no longer less 
per KW than previous faci l ities for a number of reasons : (1) the 
benefits of economi es of scale have slo'"'·ed dramatically because, based 
on current tecl1nology , we are near the limit on the size of generating 
units , (2) inflation rates have greatlv increased the cost of new con
struction , (3) the cost of monev t o finance construction is higher, and 
(4) a large portion of new construction is not for new capacitv, rather 
it is for equipment to meet environment requi r ements or faster than 
normal replacement of plants using natu r al gas or oil. 

As a result of these changed conditions , it should be obvious that 
today's customers are using the economic valut of facilities that \•ill 
cost a great deal mor~ to replace per unit of capacity . 
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I believe that the trend by regulators to allo~ CWlP in rate base, 
in whole or in pare, is based on a recognition of tl1e different con
ditions that exist toda\· than when the "used and useful" position was 
us~d bv regulators to balance the interests of current and future 
custor.ers . 

TheSt! changing conditions are evident in the following statistics. 
In 1957 , priv.itely O\.:ned Class A and B utilities had an installed 
capacity of approximately 97.5 million KWs with an average cost of 
appro~;imatelv $139/KW. Through 1967 , the industry continued to beat 
lcwer levels of inflation rates so that bv the end of 1967, there was 
dppr~ x ima t t: l 
1ppr ~.imat 1 

t pr 1Jnit 
c1p1c1t in .... t! 
nd 19.) - . 

K 
dt in 
ll d 

n c ntrast tL 
r n doubled a 

k1 in rei in to ov 
en aparit 

b5 hi her than the 

illion K'\-.'s of capacity with an average cost of 
Even though capacitv more than doubled, the 

J in excess of 8%, indicating that the cost of 
that decade averaged 15% less than that at year 

that, by the end of the decade in 1977 , capacity 
i n to approximately 433 million k,~s ~ith cost per 

r $172/k"W. This indicates that the average cost of 
c1dded during that decade was more than $211/KW or 
average at the end of 1967. 

When even the $~11/KW is compared to the cost of generating pr o
ie~Ls no·: under cons truction ($b00-$1,200/1'.1.J) it is clearly evident 
that inflation in the cost of new construction has far surpassed anv 
b~nefit~ in the conomics of scale. 1 believe this information dra-
aticallv portra tl1e weakness of setting rates today based on the 

i:eri e unit cost of existing in-service plants. Such rates cannot 
support the new higher cost units now being placed in service . 

fhe cost of money required to finance these new construction 
proj0cts ha~ also increased dramaticallv . Between 1967 and 1977, the 
erbedded cost of long-term debt increased from approximately 3.86% to 
~-8 With the dramatically increased cost of debt experienced in 
the past few years , this trend is accelerating. Similar increases 

1-.•p epn e:.,:ierienced in the cost of prt>ft!rred and common equi tv. 

'\s .i r1::sult of these changed conditions, AFl..'DC , a non-cash item, 
nitionally accounted for t.>ell over 25% of net income in 1977 compared 
to approximately 6% in 1967. Of course, the percentages are larger 
~hen compared to income available for common stock . In addition , when 

w1c r£menber these numbers are national averages, which include a large 
numb~r of co~panies earning a current return on C~~r. it is not dif
ficult to realize that in some companies AFUDC accounts for well in 
Pxc-c> of so-~ of income available for common. Recognizing that utility 
0curities todav are sold on a yield basis, it is imperative that divi

d~ndc ~e maintained, resulting in payout ratios averaging well over 
75° of intume . Since non-cash income is in excess of the remaining 
75 , it is qui te obvious that at least a portion of current returns are 
bein5 piid ~ith new financings . Is it any wonder investors lack con
fidL'nc-e in the industry and require higher returns for their investment . 

r 0se high percentages of AFUDC income also contribute to lower 
,v, rage ratios which, in turn, further jeopardizes the company ' s 
bility to raise the huge amounts of capital required to support the 
onstruction program of the industry . 
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If the CWIP units are included in the rate base, they will impact 
the rate base at the higher average unit cost and rates will be built 
at the lt!vel required to support the units when they go into service. 
The result is to help allt:!viate the attritional aspects that have been 
such a sev~re drain on the utility industry in the past few vears. 

In addition, the inclusion of C~IP in rat~ base hds the effect of 
recovering, on a current basis, the costs associated therewith, rather 
than deferring such costs for future recovery. In my opinion, there 
are a number of benefits to such an approach, with no concurrent dis
advantage to the consumer or to the company . 

The~e bene•its, in addition to the reduction in attrition, are: 

1 . 

' 
J . 

Improved ca~h flow 

Improved debt coverage 

Reduced business risk. 

l.'.nder AFUDC procedures, the costs a::;sociated \,:ith construction 
funds are credited to income and concurrent l v are .1dded to the in\·est-• 
rnent for future recovery through depreciation and return on the J1i~her 
level of investment . Consequently, the book income is recognized during 
the construction period , but the cash flow through which the income is 
realized follous at n later date. With a change from the AFUDC credit 
t.., adequate rates on a current basis, the book credit "ill be transforme 
into c3sh income and a company ' s casl1 flow position will accordinglv 
impr ove . 

~lost utilit:; companies ' bond indentures sharpl,· limit the amount 
of "other income" ,1llowable for coverage ratio purposes. Ir C\-.'IP is 
not allowed in rate base, tl1e large amount of AFUDC credits that will 
be generated will not be allowed in their entirety; whereas, if it is 
transformed into currlnt rates and becomes an item of current revenue~. 
it will be fullv allowed for coverage purposes , Consequentlv , coverages

1 
will be improv~d bv shifting from a book credit to a cash revenue credi t 

With respect tL1 business r isk, when businesses get into financi.11 
difficulties, it is often due to lack of liquiditv. The ability to 
operate on a dav - to-day b.isis is affected more directly b,· the amount 
of cash on hand than by the reported edrnings as reflected un financial 
statements. Consequentlv , a~ the casl1 position of a company improves, 
the risks that it faces in not being able to meet current commitments 
\,:ill be reduced. This is borne out very clearlv bv the experiences 
tl1roughout the utility industry in the past few vears, when cash posi
tion became very severe in many ins t.:1nces and many companil.!s f~1und 
tl1emselves in c r itical operating positions . As the cash flow is 
increased , the risk attendant with maintaining the operation of the 
business is logicallv decreased . One of the highly significant 
fedtures of this improved risk . which goes hand-in-hand with the cash 
flow benefits previot1sly expressed , and wl1ich also affects the covl.'rage 
of the companv , is tl1~ fact that the financial soundness that flows 
from each of th~se points lowers the overall capital costs and facili
tates the acq111:...1tion of c.1pital . Furth.:,1murtc>, the cash tlL1w feature 
reduces the capit·1] needs that must bL' obti.lin1cd from external sollrces • 
The sum total of these benefits is to improve the financi:11 soundn12ss 



l L it overall cost of capital and produce loi,;er 
r3ting revenue requirements to be borne bv the consumer. In thi~ 

av. tnt C·,IP ch3nseover •,.•ill prod11Le very real benefits to the con
,li er. 

I Wl11ld 1cknc" ... ltdge th1t the customer pavs for the construction 
lf' 1n1. 1,;~ c c.,t ,1t 1n e1rl ier date 1nJ, th1.•refore, rates initiallv are 

r i 1ier to that extent. However, T have prepared 3n Exhibit to emphasize 

t· 

t 

• 

t e point that absolute revenue requirements are lower over the life of 
r pr.:rt •,hen C\,'IP financing 1..osts 1re rcc.overPd urrentlv. This Exhibit 
l hews th3t 0n 3 present value basis tie c.r~ts to the cu~tom~r are 
e .1rne 1ndL·r either alternative , 

Bt:.: t 
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c th~ numbers on these schedules, I belie\'e it is 
ut that I have not attempted to qt1antifv the over
pital '1-hich I believE! results .,,hen (,"'\,'IP is included 

, I have not reflected the redu cd revenue require
lo~er tdxable values of propert, t,.;hen OJIP is 

se . This is not to suggest tl1at l do not believe 
nefit~ are produced . ~Iv point is t~at even without 
net 1t . t~~ c0nsumer i~ still better of'. 

I n t 1r1tend to sp~nd a great deal of ti~e reviewing the various 
1 edules of this Exhibit. TI1ev are included as part of my printed 
terial and :ou m<ly revie~ the as~umptions used at your leisure. The 

tw i nificant point~ ire tlF1t the tax benefits of the interest pay-
" nts jurin_ the const r uction year are deferred and ~laimed through 

pre iJtion er the property life. This is done to isolate the issue 
tax normali tion from the issue at hand . 

The second significant point is the discount rate used to calculate 
1 rl l nt , .1lues of revenue requirements . I have used the 10% rate of 
return used in calculating the Companv's cost of capital . In my opinion , 
t i~ is 3n excremelv conservative discount rate because I do not believe 
t'1dt the dverac;e residenti31 customer can earn an after tax return 
qui'\3ltnt to the utilitv's allowed return . 

In using the utilitv's allowed return as the discount rate , the 
rt -.,ent values t,.;·ill al'l.av~ be the s.:une . Of course, if a savings account 

interest rflte is useJ, the pr~~ent value of revenue requirements when 
(,IP is included in rate base will be substantiallv lower . 

Tl1ere are some individunls who in presenting comparisons of present 
.alue r~quireQents of the CWIP alternatives represent that the discount 
r ... te hould be the short-term credi t rate (18%) . Their basis for taking 
t i poc,ition is that mo~t residential customers are net debtors . While 
~er ustomers mav have loans outstanding , I question whether they are 
, t debtors. Many people do have real estate loans outs tanding or car 

1 1n, ouUjtflnding , both of which are secured with related assets . How
e 0r, 1 do not accept the premise that these customers borrow money on 

nthl· la-,is to pa, their utility bills. 

r~ that ~ere true, it Jould seem logical to me that the utility ' s 
d l ....-cd return would ha ·e to be in exce~s of 18e. to account for the 
1t i l i L '., ti gl e1 risk th 1n the finance companv ' s . The finance company 
·in 1ke a judgment w,ether to loan the customer money to pav for 
ut1l .. tv .,rvices received. The utility 1..:ompany, bv its franchise , has 
t uppl ~rvice until thP ustower does not pay for services received . 



rherefore, logic teJls me if the proponents of the pos1t1on that short
term loan rates should be used as the discount rate, to be consistent, 
tl1ev would have to acknowledge the utilitv's rate of return should ~e 
increased at least to that level. That is necessary to account for 
comparable risk whicr thev sav has a cost rate of 18~ as determined bv 
the marketplace. 

I believe 1 have addressed most all of the points normallv raised 
bv the proponents of continuing to capitalize AFUDC. However, my co
panelist on this program has, on occ~sion, stated that capitalizing 
financing cost of constrt1ction is required bv generally accepted Jrcounc 
ing prinriples. He reiers to the "matching principle." Mr. Towers is 
entitled to his opinion, however, the Financial Accounting Standards 
Board ras stated in Psragraph 4Q of Statement 34: 

"Nevertheless, all Board me>mbers agreed that recognition 
of the cost of equitv capital does not conform to the 
present accounting frark'Work. In the present accounting, 
frame~ork, the cost of a resource is gen~rally ~easured 
by the historiLal exchange price paid to acquire it. 
llowever, funds are an unusual kind of resource in thnt, 
although Rn enterprise obtains funds from various sources, 
only borrowed funds give rise to a cost that can be de
scribed as a historical exchange price". 

I would add that I would accept the application of generallv 
accepted accounting principles if applied to ratemaking. This would 
include comprehensive interperiod tax allocation, noncapitalization 
of a return on equitv funds used for construction, etc. 

In concluding mv remarks , I believe it is also important for us 
as a nation to recognize some basic economic facts of lite. I believe 
John O' Leary (former Deputy Secretary of Energv) swnmarized this verv 
well when, in answer to a question regarding the consequences of our 
energv problems, he stated in recent cestimonv before tlie rtah Public 
Service Counnission: 

''For the nation we are alread, beginning to experience 
some of the consequences . These are inflation at rates 
that simpl) have no modern precedent , the beginnings of 
recession , reductions in pe r capital income and reduc-
tions in productivity . The fact of tl1e matter is that 
our society is absolutelv dependent on the sustained 
availability of energy . Indeed , when we review the very 
long history of man ' s tenure on th i s planet , we find that 
throughou t the wor l d up until the last 200 years or so , per 
capita income was a r emarkably even $200 to $250.00 (in 
today ' s dollars) in virt11a l ly all parts of the world. Today 
we find that in those parts of t he world that for one reason 
or another have been unable t o harness energv to accomplish 
a significant po r tion of their work , incomes remain at this 
subsisLence level . This is true for the majoritv of the 
citizens of Asia , India and Africa and many in South America. 
In contras t , in those areas of the world where energy has 
been subjugated to man ' s use , we find an almoNt perfect: 
correl ation between per capita energy use on the one hand 
and per capita income on the othe r hand . Quite clearlv we 
can , witl1in limits reduce t he amount of energy needed to 
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ustdin our 1,av f 1 ifL. \.lht.>n tho-..e lirni ts arL' exceed0d, 
and ~ think that there are incipient signs that tl1ev are 
n 1,; being ex t.eded. the st<.1ndar I o• 1 i fe sufft.>r.. Thi 
relationship is, it ~cems to me, the principal considera
tiun that -.n uld be bt•lL,rt.> th1.: nc1t~on in making encrgv 
dt.Cisi ns." 

.~1th this ')ackground nd the recC'gnitinn ol our n1tion's v11lner-
1bi:ity b, itc; Jependenc.e on foreign sources uf energy, it ic; imper<1tive 
that ~e maintain tinanciallv vic1ble electric and gas utilitie who will 
be at-le t, renl r t t l 11nd-~ nl'Cess 1rv to complett: con tr11cl ion pru-

r '1 ti I belit!VL' tht. inclusion in R:1te J--'a.:.e of a 
i n fi rt p t IF is one nH•tliod of accol'lplishinr tlds ioc1l. 

In 1ti n, it idered opinion that significant benefits 
1 re to ti l nd th~ir customers whPn this is done and that 
u lntf t, ar ut h any disadvantages. 

"lk u. 

• 
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A~St.: '·rPT IONS 

CO:•u>ARISON OF 11-lE COSTS Or ~1.000 , oon o: (WIP 
• NDER ALTER:JATIVE RE( 0\ ERY PROrEDURES 

A. Oni.: urit o~ pldnt under con&truLtion f<,r one full .ear, with 
costs of lab.rand materials uf $1,000,000 outst~nding for 
t::ntir y~a r. 

B. ASS 'NE Fl ~.ANC 1 ·: OF .HE Ch'IP AS FOLLU~S: 
DEBT $ 7(J0 , 0 7.9 s 55,000 

F.Q ITY J00.000 15.0 _45, oo_o 

$ • 00,000 10. 0° . $100,000 

er 1 L 1t t • , n o the.. '-- r incl ( 0 
years. Straigl t-line dlpr~ciation for both tnx and book pur
p0sec,, zero c;nlvag, and cost of reflloval. 

D. A 10 rate of return during the life of th<! plnnt. 

1 •. rse of beginning 01 vear investment in the rate base. 

F. The debt and equi:y capital i~ reduced annl1ally as t e plant 
is depreciated so as co maintain level return r~qu1renents 
under both recovery tests . Tit<! interest and dividends ar~ 
paid in full earh vear, inc uding the vear cf construction. 

RE.CO\'ERY ~-!ET!IODS 

I. The CWIP is included in the rate base during the vear of con
struction a11d a ~ull recovery of the ~apital costs provided 
during the V~dr f CJ11c;tru~tion . 

II. Tn~ CWIP is ex luded from the curr,nt r ate ba~e and the capi
tal costs are ac umulnted as AFUDC and deferred for future 
r~co\'ery . Th is re qui res ;:in added $100 of f innncing in year 
one to pay the interest and dividend costs . The ratios and 
cust rntes are assumed to be the snme ,,s the initial financ
ing . 

The tax benefits of tl1e interest payments Juricg the c n
c;truccion VLar are deferred 3nd claimed through depreciation 
over tt1e propertv life . 

CONCLliSIONS 

The total rev1.:n11es required under the M~thod I .ipproacl1 (CWIP in 
rate base for current recovery of financial costs) are considerabl} 
sr:1:11 I,,r I hJn "l'I hod l I ( \Fli)C ppr0.:ict). n., , 1, cnt 1 11 ·t .r t 

mcnt, the :cvenu~ req11ir~Menrs nre the same under either method . 

RE'.'E~1UE REQU I RT \fE~/'l S 
T01~ -- -- - P-r,c>sen-t \la-l1u-: 

I . CWIP $2,590 , 830 -$1 , 35A , 490 -

II . CWIP EY.cluded 2 , 73h,080 1,158 , 500 

I 



COMPARISON OF CWIP RECOVERY ~1ETH0DS 

METHOD I - CWIP INCLUDED IN RATE BASE FOR CCRRENT RECOVERY 

OF CONSTRUCTION FINANCING COSTS 
• -

RATE RE\'ENUE REQUIREMENTS PRCSE:JT VALUE 
PERIOD BASE DEPRE TAXES RETl 1R~ TOTAL OF REV . REO . 

($000) ($000) ($000) ($000) ($000) ($000) 

I. 1,000.0 0 38 . 33 100 . 0 138 . 33 138 . 33 

' 1,000.0 50 . 0 38. 33 100.0 188 . 33 171 . 21 -· 
3. 950.0 50 . 0 36 . 4 2 95 . 0 181.42 14 9 . 9 3 

4 . 900.0 50 . 0 34.50 90 . 0 174 . 50 131 . 10 

. ·- 850.0 85.0 ) . 50 . 0 32 . 58 167.58 114 . 46 

6. 8UO . O 50. 0 30.67 80 . 0 160.67 99 . 76 

7. 750.0 50 . 0 28. 75 75 . 0 153. 75 86 . 79 

8. 700 . 0 50 . 0 26 . 83 70 . 0 146.83 75 . 35 .. 
s 9. 650.0 50 . 0 24 . 92 65 . 0 139 . 92 65 . 27 
~ 

" 10. 600 . 0 50 . 0 2 3. 00 60 . 0 133 . 00 56 . 40 

11 . 550 . 0 so .o 21 . 08 55 . 0 126 . 08 48 . 61 

-- 12 . 500 . 0 50 . 0 19 . 17 50 . 0 119 . 17 41 . 77 • 
... 

13. 450.0 50. 0 17 . 25 45 . 0 112.25 35 . 77 

a • 14 . 400 . 0 50 . 0 15 . 33 40 . 0 105 . 33 30 . 51 

• 15. 350 . 0 50 . 0 13 . 42 35 . 0 98 . 42 25 . 92 
n 
n(• 16 . 300 . 0 so. 0 11.50 30 . 0 91 . 50 21 . 90 

1 7. 250 . 0 50. 0 9 . 58 25 . 0 84 . 58 18. 41 

1 18 . 200 . 0 so . 0 7. 6 7 20 . 0 77 . 67 15 . 37 

19 . 150 . 0 50 . 0 5. 75 15 . 0 70 . 75 12 . 73 

• 20 . 100.0 so. 0 3. 83 10 . 0 63 . 83 10 . 44 
l 

21. 50 . 0 50 . 0 1 . 92 5 . 0 56 . 92 8 . 46 
r • 

TOTAL 1 ,000 . 0 440 . 83 1,150 . 0 2,590 . 83 1,358. 49 
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TOTAL 

CO'tPARISO~ OF CWIP RECOVERY METHODS 

'1ETHOD II - Ch'IP EXCLL'DED FROM THE RATE BASE 

RE\ ENCE REQl'IREME:~TS 
R..\TE 
BASE 

($000) 

0 

1,100.0 

1,0-5.0 

090.0 

935 . 0 

880.0 

825.0 

770 . 0 

715.0 

660 . 0 

605 . 0 

550 . 0 

495. 0 

440 . 0 

385 . 0 

330 . 0 

275 . 0 

220 . 0 

165 . 0 

110 . 0 

55 . 0 

OEFRJ:.C . 
($000) 

0 

55.0 

55,lJ 

55.0 

55.0 

55.0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 .0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

55 . 0 

TAXES 
($000) 

(' 

44 . 08 

!..l . 98 

39. 87 

37 . 76 

35. 65 

33 . 54 

31 . 43 

29 . 33 

27 . 22 

25 . 11 

23 . 00 

20 . 89 

18 . 78 

16 . 67 

14 . 57 

12 . 46 

10 . 35 

8 . 24 

6.13 

4 . 02 

RETL RN 
($000) 

0 

110 . 0 

:04 . 5 

9 3. 5 

88 . 0 

82 . 5 

77 . 0 

71.5 

66 . 0 

60. 5 

55 . 0 

49 . 5 

44 . 0 

'38 . 5 

33 . 0 

2 7 . 5 

22 . 0 

16 . 5 

11 . 0 

5 . 5 

TOTAL ---
($000) 

0 

209.08 

201.48 

193.87 

186 . 26 

178 . 65 

171 . 04 

163 . 43 

155 . 83 

1 '8 ')') 4 • ._ 4!,_ 

1!+0 . 61 

133 . 00 

125 . 39 

117 . 78 

110.17 

102 . 57 

94 . 96 

87 . 35 

72 . 13 

64 . 52 

PRESENT \'AL 'E 
OF REV. REO . 

($000 

0 

190.0-

166.51 

145.66 

110.93 

06 . 55 

83 . 87 

72. 70 

62. 86 

s ..... 21 

46.62 

39 . q5 

34 . 12 

29.01 

24.55 

20 . 67 

17. 2 8 

14. 34 

11 . 79 

9.59 

1 ,100 . 0 481 . 08 1,155 . 0 2 , 736 . 08 1,358.50 
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CWIP - IN THE RATE BASE OR NOT? 

A Presentation by Robert G. Towers, 
Public Utility Rate Consultant 

To the Iowa State Regulatory Conference 
Iowa State University 

May 22 , 1980 

Some of my friends in the automobile industry 
heard that I had been asked to talk to you today 
about the idea of permitting an in vestor-owned 

mpany to earn a current return on plant under 
construction. I told them that this was an idea that 
~ad already been given a great deal of thought by 
many of the people in this audience and that, indeed , 
there probably would be some people in the audience 
who had already decided that putting construction 
work in progress in the rate base was the proper 
thing t o do . My friends seemed to be very inter
ested . 

I explained to them that for many years in the 
utility industry, the practice had been to exclude 
construction work in progress (CWIP) from the 
utility's rate base and that the practice had been 
called into question only in recent years , since 
about th e time of the oil embargo in 1973 . I said 
that ever since the embargo, many utilities have made 
persistent appeals to their regulatory commissions 
to include CWIP in their rate base . A number of 
reasons have been offered in support of the change. 
Foremost among the reasons advanced for the inclusion 
of CWIP in rate base has been the fact that, for the 
industry as a whole and individual companies in par
ticular , the investment in CWIP relative to the 
investment in income-producing plant had increased . 
This was the result of a number of cond1tions--the 
high rate of inflation driving up the unit cost of 
,ew plant , the impact of changing conditions in fuel 
markets necessitating the conversion of existing 
generating equipment from one fuel to another, t he 
requiremen t to adapt or sometimes replace e xisting 
plant to meet increasingly stringent environmenta l 
and safety regulations imposed by government, and , of 
course , the ever-present need to satisfy the require
ments of the public for an essential service . At the 
s1me time that the industry's requirements for 
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capital were on the increase, the industry experi
enced rising cost~ in its costs of capital and the 
high rate of price inflation aff~cted operating 
expenses and mdde it more difficult for ut1l1t1es to 
';lener:1te cash int, rnal ly. In add1t1on, 1t has been 
sJgg ted that u il1ty earnings ar~ ~uch le s pre
dictable ever since the 011 embargo because of the 
efforts of consumers to adJUSt to the changing 
relat1onsh1p of utility service costs to their 
1n~ mes dnd other l1v1ng costs . Conservation, it 1s 
cla1rrcd, has add d uncertainty to earnings expec
tut1 n and has c mpl1cated the process of utility 
planning for the future. My friends thought about 
this ford few minutes and then madP the follo~ing 
reqUPSt. 

Tl1ey asked me to take up a collection for the 
American automobile industry. The obJect of this 
collection 1s to allow the automobile industry to 
recov~r currently thP carrying charges on its con
struction program . My friends were confident that 
most of you would be aware of the financial problems 
that the Americon automobile industry 1s now 
e xperiencing . But they thought that a quick review 
o( the problems that their industry has encountered 
m19ht be helpful in solici ting your support-
pdrticulnrly from those of you who believe that a 
utility's construction wor k 1n pro~Less belongs in 
its rate base because of the utility industry con
d1t1ons that I described just a moment ago. Like the 
utility industry, many of the American automobile 
industry's problems can he traced to the oil embargo 
1n lat•~ 1973. Automobile users began to cons.--.rve , 
in1tinlly because of the scarcity of tuel and, later 
because of rLsing fuel prices. Sales of new auto
mobiles declined. Initially this might have been a 
simple response to the uncertainties in the fuel 
market; ev~ntually, sales were affected adversely by 
the increasing prices ot automobiles and by the fact 
that existing automobiles were being used less, 
thereby extending their useful life . 

The combined effect of consumer responses to 
changing conditions in the fuel markets and new 
government regulations requires dtastic changes in 
the plant nnd equipment necessary to manutactu1e 
automobiles . Consumers are rejecting gasoline 
engines in favor o( diesel engines at an unprece 
dented rate; they are tejecting large cars in favor 
of smal l er , more efficient t1nits and their interest 
in smaller cars has triggered major chanqes in auto
motive design--switch1ng the driving wheels to the 
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r nt of the car dna developing ancillary equipment 
uch as tJrbo-char~ers to allow a reduction in the 

size of engines without a proportionate sacrifice in 
~;rformance . At the same time consumers are expres-

1ng their new preferences, the government has become 
in reas1ngly active in making demands on the auto-
m bile industry. Government regulations required 
the industry to make capital investments to improve 
the safety of vehicles, then to add pollution control 
eqJipment and, most recently, to meet progressively 
more demanding fuel efficiency goals . 

Act 1 , vernrnent regulations affected both 
e pr d the processes of the automobile 

ndustry. ndustry was subject to the same 
1fety nd tion abatement regulations in the 
p•rations s manufacturing facilities as were 

ipf l1cablP t e utility industry . Also, since the 
r1cdn automobile industry operates in the same 

y as the merican utility industry, its 
r t1n3 exp,r es were subject to the same upward 

pr r from inflation and its capital costs 
n reased in the same way that these costs increased 

1 the utility industry. 

Then, as if all of these burdens were not enough, 
ne of my friends said "Ir. late 1979 the Financial 

Accounting~ andards Board issued some sort of a 
t1tement whi ·h ma/ require the automobile companies 

to capitalize interest during construction . Imagine 
what that will do to the "quality'' of our earnings! '' 
P rentnetically, I told him that the utility industry 

idn 't have to worry about the FASB's Statement 
No. 34 requiring the capitalization of interest 
] ring construction. I have already heard ut1l1ty 
ff1c1als invoke the utility exerrption provided in 
he Addendum to APB Opinion No . 2. As you ~now, 
ddendum to APB Opinion No . 2 is the one which some 
tilities would like to forget about when commissions 

talk about such things as interperiod allocation of 
n·rme taxes. 

'J w, my friends in the automobile industry recog
n1le that there are some serious allocation problems 
involved 1n suggesting that each of you contribute, 
ay, $15.00 this year, toward the carrying charges on 
he1r plant under construction . For example, some of 

y u ctre not planning to buy a car over the next two 
r thre~ years when the plant now under construction 

will be used to produce new automobiles . Indeed, 
me of you rray belong to that growing Jtoup of 

F oplP hho 3re buying imported cars and may never 



recognition of a rateable portion of the plant 
investment as an expense of the accounting period. 
The accountant identifies the revenues and expenses 
associated with the units of production during the 
accounting period and recognizes each of these com
ponents in measuring the income earned. In regula
tion, revenues reflect unit charges which are 
established by the regulatory commission. Thus, to 
implement the matching principle the regulator must 
insure that the cost of service upon which the rates 
are based properly reflects the costs associated with 
the service benefits produced during the period. 
Since there are no service benefits produced by plant 
which is under construction, the costs associated 
with that plant should be excluded from the cost of 
service. 

A second reason for objecting to the imposition 
of CWIP-related carrying charges on current con
sumers is that it violates what I refer to as the 
responsibility principle. There are two dimensions 
to this principle . One relates to the relative 
responsibility for the carrying charges among 
consumers; the other deals with division of respon
siblities between consumers and investors. 

I have already suggested that you might find it 
objectionable to pay the carrying charges on General 
Motors' CWIP if you were not intending to purchase 
one of their automobiles or if the carrying charges 
allocated to you were greater than the costs that you 
would incur if the carrying charges were deferred and 
paid as a part of the price of the product at the 
time of purchase. That objection is certainly valid 
in the utility sector. The troublesome construction 
requirements of electric utilities frequently are 
related to the construction of generating plant 
which, in turn, is a response by the utility to 
anticipated load growth . If the anticipated load 
growth is not uniform across the utility system then 
the allocation of CWIP carrying charges between 
jurisdictions and among customer classes on the basis 
of current rather than incremental demands is demon
strably wrong. The effect of such an allocation is 
to require customers whose load growth is below the 
system average to subsidize customers whose antici
pated load growth exceeds the system average. The 
extremes of this misallocation include the situation 
in which a customer served during the construction 
period leaves the system at the time the plant goes 
into service. He contributes to the carrying charges 
but receives none of the service benefits . The 
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opposite result is experienced when 3 customer not on 
line during the construction period becomes a 
customer at the time the plant goes into service . In 
between these extremes, there is an infinite number 
of discriminatory situations. for example , despite 
my best efforts to control the situation , I am cur
rently heating enough water to shower three teenagers 
tor a combined time of about l½ hours per day . That 
makes me a large electric consumer . Hopefully, over 
the nPxt thr ~ t five years, my consumption will 
decline as t 'dren move away to college or adopt 
more conserv 1 nabits. If that is true, why 

hoJld I be re ed today, on the basis of my 
pr sent consumpt n, to pay the carrying charges on a 
generating pldnt to be used ove~ a 30-year period 

eginning five i ars from now? 

The distinct n between the responsibilities of 
1n t rs and c sumers is particularly relevant 1n 
the g latPd utility industries . As I perceive the 
relationship between ratepayers and a utility that is 
providing an essential service for which the consumer 
has no viable substitute, the utility and its inves
tors are responsible for making the service available 
ctnd accessibl to the consumer, while the consumer 1s 
rPsponsible for paying fer the service rendered at 
rates which compensate the utility for the costs 
incurred in providing that service . The utility ' s 
responsibility stems from the grant that it received 
from the state to render an essential service as a 
virtual monopoly. The ratepayers' responsibility 
arises from a consideration of the equities involved . 
Obviously, the utility sought and received its 
a ithorization to render service with the under
standing that it would be compensated for the cost 
incurred. This understanding typically is embodied 
in the applicable regulatory stat~tes . 

The matching and responsibility principles are 
separate but they are intertwined and mutually sup
portive . For example , when I conclude that each 
customer class should be held accountable for the 
costs incurred by the utility to serve its group or 
conversely , that one customer class or generation 
should not be required to subsidize another class o r 
generation, the conclusion reflects an application 
of both the responsibility and the matching concepts. 
In ut1 !ity regulation, the concepts are implemented 
s1multar.eously by the application of what has become 
known us the used and useful standard. The used and 
J eful standard is simple to apply and obviates the 
?eta1led and more subjective analyses that could be 



made to apply directly the matching and responsi
bility principles to a contested rate base item such 
as construction work in progress. The used and 
useful standard holds that costs associated with 
facilities that are neither used nor useful in ren
dering service to customers during the test year 
should be excluded from the rate base upon which the 
utility is entitled to earn a return in the context 
of test year sales. By definition, CWIP is neither 
used nor useful in rendering service and, therefore, 
it should be excluded from rate base. 

I am confident that most of you are at least 
generally familiar with the fact, that when CWIP is 
not included in a utility's rate base, its investors 
recover the carrying charges incurred during the 
construction period through the capitalization of an 
allowance for funds used during construction 
(AFUDC). Thus, utility investors are made whole 
whether or not CWIP is included in rate base. While 
I will not elaborate on either the concept or the 
practice of capitalizing AFUDC, because I think it is 
unnecessary for this audience , I do want to comment 
on the criticism , often levied by the proponents of 
CWIP in the rate base , that the increment of reported 
earnings attributable to AFUDC is "inferior '' to other 
ea r nings . Generally, these other earnings which are 
often erroneously referred to by these critics as 
"cash earnings " , consist mainly of utility operating 
income. 

My first observation is that the criticism stems 
from the unique manner in which the cost of financing 
CWIP is reflected in a utility ' s income statement. A 
utility incurs labor and material costs both for 
construction and operations and, in measuring its 
operating income, it djsregards the labor and 
materials costs associated with construction. In 
contrast, the carrying charges associated with both 
operations and construction are deducted in 
measuring net income . Only by reversing a portion of 
these deductions--that is, by deducting the AFUDC 
associated\with borrowed capital from interest 
charges and by recognizing the equity component of 
AFUDC as other income--are these overstated expenses 
reduced to a level that can properly be associated 
with current operations . Thus, "earnings " measured 
without recognizing AFUDC is simply not a bona fide 
measure of income for the period . 

Secondly , in terms of "quality", I suggest that 
AFUDC earnings which arise from a regulatory commis
sion ' s decision to exclude CWIP from rate base might 

462 

I 



be superior to the allowed utility operating income . 
There is no guarantee that the utility will earn the 
allowed operating income . The AFUDC component of net 
income is guaranteed . Moreover, it is unlikely that 
i t will not be recovered through depreciation over 
the life of the facility. Finally, knowledgeable 
inve stment analysts surely must recognize that a 
utility's ability to generate currently both cash and 
p re-tax earnings coverage is enhanced if it has 
c apitalized AFUDC in the past . 

I n one way or another, I believe that I have now 
touch e d o n the pri ncipal reasons that I am opposed to 
the i ncl us i on ot ~WIP in a utility's rate base as a 
general r a t ema~inJ policy. I have spent a consi
dPrab le amo un t of time to reach the simple point that 
CWI P should be e xcluded from a utility's test year 
r1te base because it is not used or useful plant. I 
tope t hat in doing so, I have made it clear to you 
th3t there is a l ot of substance to the used and 
usetul standa rd. My experience has been that, too 
o ften, the used and useful standard is treated as 
no thing more than a piece of conventional wisdom that 
i s no longer relevant . Ironically , some of the 
responsibility for the degradation of the used and 
Jseful standa rd must be borne by its proponents. It 
has been acused . For example , there are instances in 
which appropriate test year adjustments to plant in 
s ervice are opposed on the grounds that the plant was 
no t actually used and useful during the historic test 
year. But the used and useful standard does not 
prohibit appropriate adjustments for known and 
measurable changes . When a major component of plant 
is placed in service during or shortly after the end 
o f the historic test year, it is appropriate to 
annualize its impact on rate base if its annualized 
e ffect on income can also be determined with reason
able accuracy . 

As rate analysts and regulators , we must recog
n ize that we will frequently be called upon to 
resolve issues in which equally sound ratemaking 
s tandards seem to dictate different results. It is 
i n such situations that one must exercise an intel
l igent judgement based upon all of the facts and 
circumstances . In the case of the test year transfer 
o f plant from CWIP to plant in service , the competing 
r atema~ing standards are: 

( 1 ) the used and useful standard which , initially at 
least, seems to call for the exclusion of the 
plant adjustment, and 
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Are thece c1rcumst nces 1n ·h1ch 1t might be appro
pr1at to d Vldt~ fr m the g, ne,al rat~mak1n9 
pc ln1 1pl • bj al lowing Ch'IP r om, p 1 r t1on ot 1t to 
b • 1nclud cJ 1n t ut1l1ty ' s ,ate base? The an wet 1s 
ye . It 1 one 1vable that a comb1nat1on of 
ond1t 1ons could be present tot ut1l1ty 1n which 

th , dppl1<: t1on of s >Und r •gulatory prlnc1ples, 
1nc l ud1n9 the Pxclus1on of C~ IP from rate base , wot1ld 
c , ca"' n untcnalle situ t1on tor the ut1l1ty and 1ts 

1 t m r by v1ol:it1ng ccins taints on the ut1l1 t y 
w1 h1ch ar1• not expli«.:1tly cons1deLr>d 1n the raternuk1ng 
pr ces . Th •1 t may be occasions--gener~ l ly fot short 
pPr1od of t1m0--1n ,.., hich utility ' s allowable and 
other w1Je compens~tor y drn1ngs wou l d be an 1nade-
q u, t C' in u 1 t 1 p 1 e u L 1 t t ix.-, d ch a r q P s l: o a 1 l Q I,.,' 1 t to 
continue LO t1nc.1nce plan t l.,;l)ns t ruction in a manner 
wh i c"h would maint 11n a reaGon1tb l y balanced t:l'lp1ta l 
·L111ctu r,..., I w n l to mph 1ze t hat I am no t 
r ..... t ,. 1 r I n g to l.l ·on d i t 1 on i n " h i ch a u t 1 l 1 t y 1 s 
,...a 1 nin .. s cov~r.-qP <'>I fixed ch u ges 1s 1nude 1uate, 1n 
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someone's judgement, to maintain a predetermined 
bond rating. I am referring to a situation in which 
the utility's coverage is below the minimum coverage 
specified in 1ts existing bond indenture and/or its 
articles of incorporation as a prerequisite to 
selling new securities. 'As you know, the typical 
electric utility bond indenture requires the utility 
to demonstrate that its recent earnings, before 
income taxes and including a limited amount of below
the-l1ne "oth~r income", are at least two times the 

nn.1al1zed i on its long-term debt, including 
the prup sed ue. 

Under sue 1tions, and assuming that the 
t1l1ty 1s enga~ 1n a construction program that the 

regulatory comrni n finds to be necessary, the 
m~1ss1 n has two or, perhaps, three ways in which 

dn increase t utility's pre-tax earnings for 
coverag Jrp ses. It can increase the return on 
eq~i p1tal or it can include all or a portion of 
CWIP 1n the utility's rate base . A third possibility 
1s to implement or expand income tax normalization if 
the utility is regulated on a flow-through basis. Of 
the three methods for increasing pre-tax earnings, 
the inclusion of CWIP in the utility's rate base is 
the least und irable. Granting the utility a return 
on equit; in•excess of its cost of equity capital 
would enrich the common stockholders unjustifiably. 
The excess earnings would never be returned to rate
payers through cost of service reductions. In 
contrast, the inclusion of CWIP in rate base has the 
compensating advantage of reducing the cost of plant 
and the utility ' s cost of service in the future. 
i·,hile this "advantage" is inadequate to support the 
practice as a general ratemak1ng principle , it does 
mdke it clearly preferable to granting the utility an 
e~cessive rate of return on its equity capital. The 
inclusion of C'~IP in rate base also is p1eferable to 
income tax normalization because there are fewer 
problems involved in using it as a temporary measure 
to grant ~xtraordinary rate relief . Moreover , the 
CWIP allowance can be tailored to provide exactly the 
earnings coverage that is required . Furthermore, 
because the financial crisis is almost always related 
to a large construction program , it is logical to 
resolve it with a CWIP allowance. 

I ~mphasize that this treatment of CWIP-- to avoid 
a situation in which the utility would be unable t o 
finance needed construction--is extraordinary and 
should be recognized as a temporary depar t ur e f r om 
the general ratemaking principle of excluding CWI P 
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w gJ1t 1 dpltii or by reta1n1ng a larger propor
t n Jf 1t PgJlt/ earnings. In other words, the 

p n ' a11iJ~nd f l1cy should be examined. 

A th r j ltPrn t1ve to cost of ser11ce adjust
nt~ i t r ~ re rdtepayers to participate 

3 r tl 1n tie t 1nancing of tre plant in a mdnner 
wh1 h 1 m rP cost-effective than the cost of service 

IJ tm nt . Sp c1 t 1cally, one could implement a 
r harge wh ~e 1 all custoreers would ma%e a 

1n 11d Jt construction" to the 
rcharae. The principal advctntage 

ces 1s that the cash which they 
t- able income to the utility. Thus, 

t ~1,e cost of s~rvice adJustments 
t customPr to pay two dollars to the 

1n;r vP the ut1l1ty's cash flow by one 
on llar improvement in the cash flow 
v d th aovancPs at a cost of only one 

i t- er. Stated differently , 1f the 
it ~dY r 1 to~~/ the ut1l1ty two dollars, the 

ut1l1ty's cjsh flo~ 1s increased by t~o dollars if 
.Jdvdnces are Jsed, tut th~ L;t1l1ty's cash flow is 

nly 1ncredsed by one dollar if CWIP is included in 
1ts rate base. 

Customer dJVdnces would provide a n~w source of 
capital to the ut1l1ty thereby reducing its need for 

clpital 1n oth~r forITs and reducing its interest 
harges to the extent that the advances displace 

JPbt. However, because advancPs do not rPpresent 
income, they would r.ot, in the absence of a modif1-
at1on of most existing 1ndPntures, enhance the 
arn1ngs component of a ut1l1ty ' s earnings covecage 

>f t1xed charges. Also, there wo1,lrl be adminis
trative costs involved with any program of advances 
1nJ thr> pla ·, would have to be care f u 11 y developed in 
rder to dtt·fy the Internal Reven~e Service that 

the advances are not re~enue deriv~a from curren t 
erv1ce. 

My knowledge of Pfforts to implement advances 
r qr~ms for two ut1l1ty compan1Ps--both here in 

I0wa-- ugge~t that the following elements ate 
,tnt1al to an pguitablP plan having a reasonable 

hance of receiving r~vorable treatment from the 
IntPrn~l Re:enue Service : 

• 
l) The aggr•::gate amount of th~ ad'lances should be 

d1r ctly associdted with plant under 
nstruct1on; he sutcharge should bP aer1ved 

fr m ant1c1pr1ted construe 10n costs . 



(2 The advances should be mandatory; that 1s, the 
urcharge should be imposed on all customecs. 

3 The plan should es~abl1sh an accounting 
rocedure ~h reby the retundable advances made 

by Pach customer can be determined at any t1rre 
and to insure that each customer 1s ultimately 
refunded the full amount of his advances. 

(4 ThP advances should be made by the customer while 
th ubJect lant is under construction; 
efunc1r.9 of the advances should begin at the 

t1m the plant 1s placed into setvice. 

(5) The r~fund perioo should b~ relatively short to 
further insure that the customers who made the 
adv nc will receive the refunds. 

(6) The ~dvunc r~quired of each customer should not 
bP directly relat d to service curr~ntly 
r nder~d to the customer . I suggest that the 
amount f the advanc~ be a uniform mount per 
month for all customers within a class or 
subclass . A unitorm surcharge would also 
simplify the accounting ptocedu£es for advances. 

(7) Interest should be paid on the advances; the 
u 1lity should accrue the interest and pay it to 
the customer along with its refund of the 
principal. 

Follo~ing these procedures, the company would 
continue to capitalize AFUDC on the assoc1at~d CWIP 
1t R ra e which tecognizes the interest paid on the 
Ddvances . IntPlest on the advances could be accrued 
as long us an tinretunded balance existed, in which 
case the advances would not be deducted from rate 
h se when the dSSoc1ated plant was placed into 
service. Alternatively, the dCCtual of interest 
could cease when the plilnt is placed into service . 
tn the lattei case, th,.,. unrefunded advances and 
dCCruPd interest .... ould be deducted from the utility's 
rate base until they ~re exhausted through the 
refunding procPdure. 

I mentioned that there wete two Iow0 ut1lit1es 
for which customer advances programs had been 
considere1i. One of these Compa11ies--rowa Southern 
Utilities Company--h~s implemented a plan that it 
developed jointly with the Iowa State Comme r ce 
Commission. I unLletstand Iowa south~rn hns paid no 
1ncom,: taxes on the $ 1 .7 million whi ch it had 



s 

collected through the end of 1979 as refundable 
customer advances but that the taxability of these 
collections has not been finally resolved with the 
IRS . 

As with many other questions raised in regula
tion, the question "CWIP--ln t~e Rate Base or Not? '' 
cannot be answered with a simple , unqualified yes or 
no . I hope that my remarks today have led you to 
that conclusion as well . However , my real obJectiv~ 
was to put the question in a proper perspective so 
that 1t cul e 3nswered as follows : Construction 
~ork 1n r s should not be included 1n a 
Jt1lit;'s r base as a matter of ratemaking policy. 
However, c ions may arise from time to time in 
which a util would be unable to finance plant that 

s essential o the satisfaction of its public 
ervice obligations without some form of extra
r31nary tdt relief. If, after exhausting all of 

t~e lterndtl s for avoiding the impending crisis, 
1 1s clear that a cost of service adjustment m1st be 
made, the inclusion of CWIP in the utility's rate 
base is preferable to alternative cost of service 
adjustments. But this extraordinary rate relief 
should be limited both in amount and duration to no 
more than that which is necessary to permit the 
utility to avoid its financing crisis . Finally , I 
would urge Jt1lities and regulators everywhere to 
consider and promote the development (f standby plans 
for refundable, tax-free customer advances to be 
implemented if and when the need arises . 

Thank you . 
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FINANCIAL ASPECTS OF PO\.lER REACTOR DECOMMISSIONING 

John S. Ferguson 

Senior Vice President 

Xiddle West Service Company 
Dallas, Texas 

As a consultant to electric utilities the author often becomes 
involved in the development of policy for capital r ecovery and in 
the determination of depreciation rates that will implement the 
policy . Utility ·apital recovery is controlled by generally 
accepted depr~cidti n accounting practices and by regulatory commis
sion accounting rues and, as a result, can differ significantly 
from engineering onomics . Those involved with decommissioning of 
power reactorc;; sh ld be aware of the depreciation accounting and 
regulatory framew rK that dictates capital recovery requirements , 
whet~er their involvement is related to engineering economics or 

:1pital recovery. This presentation will define that framework, 
point out severa significant implications (particularly tax), 
de ribe c;;everal conforming capital recovery methods, and discuss 
current activities of the Nuclear Regulatory Commission (NRC) rela
tive to financial assurance that may alter how utilities and their 
regulators are allowed to react to the framework. 

REVENUE REQUIREMENT ISSUES 

Utility financial managers and regulators are concerned with 
the revenue requirement side of nuclear decommissioning ; the 
managers, because they must have the cash available to accomplish 
decommissioning, and the regulators, because customers are the 
source of this cash . The revenue requirement components of concern 
relate to depreciation expense and rate base. These components are 
directly related because the accumulated d~preciation reserve is a 
negative component of rate base . 

The engineering economist thinks in terms of, and makes 
decisions, based on present worth. Since capital recovery for 
decommissioning becomes an issue in a service rate case, the utility 
accountant and regulator think in terms of• and make decisions, 
based on the revenue requirements generated within the context of 
that case . While the regulator may not always be presented with all 
of the revenue requirement components affected by decisions concern
ing the method of capital recovery, most recognize that there are 
significant tax a spec ts involved . The tax a spec ts may not be well 
understood by the engineering economist, and be excluded from his 
analysis • 

• As will be apparent later in this discussion, present value 
concepts may present a different picture of what is best for the 
customer than presented by the revenue requirements. While there is 
room for discussion of just what is significant to the cus tomer, the 
role of a regulatory consultant requires that the author consider 
and evaluate revenue requirements. 
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ACCOUNTING AND REGULATORY FRAMEWORK 

Depreciation accounting is an allocation process whereby 
consumption of physical assets is recognized in the income stRtement 
of a business enterprise . The matching principle that is basic to 
accounting requires that dep r eciation provisions match , to the 
extent possible , the pattern of consumption of assets . The purpose 
of depreciation expense is to provide full recovery of invested 
capital, and net salvage to be incurred at the time the facilities 
are decommissioned, over the expected life of the facilities 
constructed with that capital from those customers receiving 
benefits from the facilities . 

The Uniform System of Accounts prescribed for electric utili
ties by the Federal Energy Regulatory Commission and followed by 
most utilities states that depreciation "as applied co depreciable 
electric plant , means the loss in service value not restored by 
current maintenance, incurred in connection with the consumption or 
prospective retirement of electric plant in the course of service 
from causes which are known to be in current operation and against 
which the utility is not protected by insurance . Among the causes 
to be given consideration are wear and tear , decay, action of the 
elements, inadequacy , obsolescence , changes in the '.lrt, changes in 
demand and requirements of public autho r ities . Service value means 
the difference between original cost and net salvage value of 
electric plane . " 

The r e are t h r ee essential aspects to the determination of the 
dep r eciation r aces ; the amount of capital to be recovered; the 
pe r iod of time for r ecover y ; and the pattern of recovery . Of major 
concern here are the determina t ion of the amount to be recovered and 
the significance of the patterns inherent in several methods of 
recovery . Table I shows the fo r mulae for the whole life and remain
ing life rate methods of calculating book depreciation rates. 
Decommissioning cost is r ecognized in the net salvage factor in 
these formulae . Since nuclea r plant cost of removal exceeds gross 
salvage, net salvage is negative . Net salvage in these formulae is 
exp r essed as a percentage of the origina l const r uction cost (100) of 
the facility . Thus if the ave r age service life is 10 years and 
salvage 0% , t he rate is 10% , whe r eas if the salvage is negative 50%, 
the rate is 15%, an inc r ease of 50% . 

An aspect of capital recovery economics that is not univer~ly 
unders t ood is the fact tha t dep r eciation accounting practices and 
regulatory commission rules requi r e that the net ~alvage to be 
either r eceived or incu r red at the end of life (at the price level 
at that time) is what must be buil t into the depreciati)n rdtes . It 
is not easy to estimate the decommissioning cost today, yet we must 
attempt to estimate when t he cost will be incurred and the price 
level that will exis t a t that t ime . Even though it is difficult to 
do , t he accounting and regulato r y framework requires that expendi
ture timing and price level be dete r mined . 

REGULATORY CONSTRAINTS 

Regulator y bodies are political 
it o r not , make political decisions . 
itv to ensure that the utilities a r e 
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the only .... ay adequate service can be provided to customers . How
ei r, r~gulators have a revenue requirement bias that cauSLS t ~em to 
lik t~ings thdt deer ase servic~ r~te~ to custoMers and to not like 
thin~s that increase them . Since negative salvage (decommissioning 
cost) increases service races, regulators don't like it . '{any 
r ular rs have not tdced up to the need to build sufficient nega
tive net -;alv,ge int> depreciation r'\tes to adequately rrovide for 
d, commissioning, and, unti.l r,·cenr.ly , thev have had some fair l y 
lo~i ,1 reasons for doing so . The first reallv useful decommission-
~• co~t e~ti~ates did not start appearin~ until late 1976 . There -
re, r£>?ulit r w r ,ble to state ~hc1t they recognize the need, 

h t don't h 1te cost estimate to use as the basis for 
t ti "lf the d r ,n rates . Regula tors no longer have this 
u The u~ ndustry 1lso had a tendency to ignore the 

i , whi h 1lld b 1ctor in developing a serious concern at th~ 
f r t (: adl• ~ )f the financi:il assurance aspects of the 

si ,ni"l• p w r actors . 

r r verue r 1ir~nent hias will cause partic11lar concern to 
re , t t. 1ri tions th.1t have opted to flow current t ax 
, vi t r J to u t mere; . Decommis-,ioning costs ire not d\;duct-
ible for tix purpose~ ,1ntil spent , so these jurisdictions must 
tithPr reverse their position or allow future customers to reap the 
tu,: benefits of tht> exp~nditures . It will be interesting to watch 
their re1ction when they better understand the capital recove r y 
requirement-, f 1uclear decoMmissioning . Edch of the capital 
r, ov1::.ry r.,,:,thods i-,cussed later h.1s a distinctive revenue require -

nt pattern expe ted to evoke a parti~ular regulatory response . 

1Jf-.C0 '1HISS I ONING REGULATIONS 

The present decommissioning regulations were originally promu l 
• t.ed by the \tomic Energy Commis<don and l'lre cont:1ined in Sections 
'> . 1'3 (f) and S . 82 of 10 CFR P'lrt 50 . These n·gulations requi r e 
ppli ant~ f r power reactor operating licens'-'s ro demon..,trate thdt 

they have the fin.1ncial integrity to meet oper~ting costs as well as 
th 1: ,timntPd costs of pernanPntly shut ling do•,1n the fdcility and 

i~taining it 1n 3 snre condition . ~pecific decorunissioning plans 
f r n11clear power pldnts are not c11rrentlv required until the 
license <;<''ells to terrnin1te his operating licenc.P . Should license 
t r-ninati.on 'be de ired , Section 50 . 82 require- that the licensee 
pr vide the NRC ;.ii th information on the proposed proc:edu res fo r 
<ii po l of th,, ridioactiv(! t•1.it.erinl, decont.iminAtion of the :-;ice , 

d d ur nee ot puhlic c;dfety . The proposed plan r equi r eq 
1pprov 1 . Rt:gul tory uides have been issued to describe r,ethod::. 

C 

c pt 'bit. t the NRC staff for ifTlplemcnting regul.1tions llnd spell 
ut. t • hniqur•s used in staff t.:vriluat;.ions, but ire not substitutes 

r r ~l ti as rul do nol hav~ the force of law . 

FINANClAL ASSUR~'JCE 

tility finan ial m~ndgers and r gulritors re oncerned about 
,v il 'btlit the und.., rl:quired for dec.onmi-sioning when t he 

lontn u t o ur . If d delayed r moval process is 
r ..__ ... u"' i t 'log the deco i .:;..,i nt n ~, it ma.k c; sen e to 

v il 1blc ,t nd of plnnt if th'lt c n b,· investf>d to 
ng t reduce the am unt tb t must b~ c lecced 

r • tin_g uld l bP n s th, coll ~torts l r c: 



made, which would further reduce the amount to be collected from 
customers . Capital recovery funds collected from customers have 
historically been reinvested by the utilities, reducing the magni
tude of their future borrowings . If collections ,1re invested as 
they are received, use of these funds may be denied, which is a 
serious deterrent to a utility supporting an externAl funding 
method. If collections are invested at the end of plant life, the 
utility must raise the cash for setting up the fund at that time, 
which may also be a problem . 

Fund availability is an important issue . Cash is required to 
carry 011t the decommissioning process . Whether invested internally 
or externally, fund availability will depend on the cibility to turn 
the investments into cash . This ability is greatly enhanced by 
competent regulation that ensures a financially sound ongoing opera
tion . External funding has been suggested, and has been adopted in 
Pennsvlvania, where State bonds are the requir~d investnent . Recent 
experiences in neighboring states should bring the degree of 
financial assurance from tax exempt securities into question . Will 
taxing power or earning power provide the highest degree of 
financial assurance? 

Single plant organizations and situations where public 
entities, or entities under different regulatory jurisdictions are 
partners are cause for concern on the part of regulators, owners of 
single plant organizations , and partners in nuclear units, as to 
assurance of fund availability . The current activities of the NRC 
relative to assuring that funds will be available when needed will 
be discussed later . 

SIGNIFICANT ONG0I~G ACTlVITIES 

The NRC is currently reevaluating its policy toward the decom
missioning of nuclear facilties and is expected to amend its regula
tions . Current regulations and guide l ines have grown up in reaction 
to specific situations and .1re confusing , as well as incomplete . 
Workshops for purposes of keeping state --igencies current on the 
p r ogress of the reevaluation and for obtaining agency input were 
held by the NRC in the Fal l of 19 78 and again i.n the Fall of 197Q , 
The 1979 Workshop was very significant to these discussions, as this 
was when the NRC staff f irst presented the re~ults of their analysis 
of the f inane ial assurance a spec ts of decommissioning. The NRC 
staff and the state ,'lgencys have both stressed the need for flexi
bil i.ty in any r egulations concerning financial assurance , but draft 
NUREG-0584, the results of the s taf f analysis , was widely inter
preted as heralding a r egulatury requirement for the prepayment 
metl1od of capital recovery . Prepayment would require holding 
marketable securities sufficient to pay for premature decommission
ing . In addition to great ly increasing utility borrowing, the 
prepayment approach is the most costly for customers . In a February 
22 , 1980 letter to the NRC, the Utility Decommissioning Croup 
presented figures for the nuclear plants of five members that 
indicate the present worth of the revenue requirements for prepay
ment vnries from 2 . 4 to 11 . 6 times that for negative net salvage 
depreciation . 

As part of its policy reevaluation, the NRC is currenLly 
engaged in seve ral project~ that will result in cost estimates for 
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1 tua ... fa·ilities, incl11ding b)th HWR and P..:R genl!r'lting st.1tions . 
e P~R studv covers the Troj1n Plant i~ Oregon . 

ngrlssional heari 1~s in 1977 covert•d the l1ck nf regulations 
r je, >'llmi siol"ling ind t,e G0vernmt:1t \ccounting Office (GAO) 

1t>d I r p rt s1 ng the feder1l g •,•i::rnrnent needs to devel,1p ,1 

tr1t >-;Y f>r ie orn".lissioning. The G\O rE:port also pointed nut trat 
t e true cost of nu 1l· ir powt>r is not being reflertc'd i'1 uti I itv 
ri ~ he 111se ie>co'11missioni'1g costs are not included, an i~sue 
but ~hich the Secur"ties l~d E<ch1nge Commission (SEC) also became 

erned . S St tf \ ut1ting Bullet1n 0oo . 19 eftective Januarv 

' 
9~ r compani, s .,,,i th nucledr gen"'rating pl.in ts 

l ls, t j costs of dis11antling or decont1minciti.on, 
l .. t t er r r th1.:se c sts is being rn,1de in current 

r ti n<, 1 vi r d 1n service rates . If such costs are nnt 
1rr ntlv r tor, disclosure is requir,•d of the re:1s0ns 
tti' t, ind the potential imr,1ct on the t"in'lncial 

t ts. 

t , lv y that spPcific regul1tio1s coneerning the 
t 1 i t d J fin.1nci 11 as rec ts of deconmi5sionin~ p,)wer 
rt.1 t rs \./ill re-,ult trom thL' current policy rcev luition bein_g 

rriC'cl out by the \RC . Proposed re,:,11lations were expected to be 
r rr>ad• for public comu,,nt in late 1980, but rhe pro~ram is running 

• 
'1incl o:;chedule • 

EC1'1'.'tlSS[ONT~G COST ESTI'IATES 

fht most Jet 1i ll'd esti 11ates currentlv ;:ivai lab le for de, Ol'lrnis
io111ng )f nucle.;r pl 1nts are contained in the November 1976 report 
f the '.ati,)nal EnvironcH,ntal StudiE'S Project of the Atomic 

d 1..,tri1l F rum, Inc . (AIF) An Engineering Evaluation of Nuclear 
:er Reactor De, omrai~sioning Alternatives , and from t,e l1111e 1978 

r p rt, Technology, Safety ,1nd Costs of Decommissioning a Reference 
surized Water Reactor Po~er Station, irepnr~d bv B,1ttelle 

1 if ·,orth.:est Labor:1t~ry for the ~R- . \ St"'.lilar r,porc un a 

~ il1ng w1ter r 0 1ccor it Hanford is dne s~ rtly . The -\IF' report 
r .' r d de ornmis::;io'1ing cost':> 1f "'l del pl 1nts, while the NRG report 

v~rs in drtu1l plant . 

r 

The \lF' ~tudv contain::; cost esti~ates for s~v~r1l detum~is~ion
ng 1lternitivL•c: and concludes: 

l , 

I 

l 

proble'Ils in 
nsiderations 

ThPre are no insurmountable technical 
1,c, missi. ning to ~ny degree , but 
~ith rLSpe t to policy, planning, ti"'lin', costs, 

.1nd regulc1torv ~d:stc disposal, safety criti'ri.1, 
a pee Ls need f,1rther dt.!ve lupment . 
• 

. xperie11 and cost dc1t1 need to bt:' accumulated so 
tl 1t t1e rl 1listic pl1n111"\g f)r de· mmissioning can 
be 1nstit1t d . 

v rv f \u l 1r Po.,.._,r Pl int l1t>c nMi~'>iGnin_g osts , 
rill, !97~, I w I State Rt: 'Ul 1t >r · nf rl'nce) . 

T. s . 

I e NRC st\ldy t:v..ilu1ted and •'li'lli'11ted , ~t b:nLnl ns 1 1iable 
r t h t l, > 1ssi ning and conclu i<'.., : 
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r it thl-' end 0f • t:: rve~lilnc( period, 
1976 price level and <;._q!3.9 million 'it 

e '1 urred 1n L. 36. A 9 present l..'Orth 
be in 11rred bevond _ I. h::ick to an 

r c;ult1ng totc1l is o:;3 . ... ill1on. Th..: 
9 i1t,rPst is $37_ th us-.nd per vear, 
the i~pre·i~tion c ~ponent if f1xei 

tl ds 1pitc1l re ver· ,rt: ,vai.lable tor collect-
r de o miss1on11 • lf the c l ... ection· ..ierl· 

Jr t es 1th 1 r-t1x earnings ot q and 

tr l t 
it 1 
t • 

not 1.. nsi lered 1-; inc ... e to the utilitv, an 
... tr 1,;c1nd 1.,:ould be r quirP-' , T'1uo.;, ..:ith 
p c,siblP unl,•r 11rrent inco!'le tax regula-

ery and tht engineering econo~ics approaches 
\s will be discussed latE-r, other capital 

t d ;,; c;r that less co-,,tly to customers. 

t l ited on 1gure 2 is n t invt'nted. It ..1.1s 
r t t testi ony before fl <,tdtt r gul1t r\' bodv 

rt f J de: re iation rate to use in a fca.,,ibilitv -,,Ludy 
nu lec1r 3nd f0ssil fu~l gener1tion so~rces, 1ther 

nomi.cs studies comparing the nuclear and fossil fuel 
1 l t: r it i ves hc1. ,, do•1e such things ao Lo uc:e the sc1me fixed ch<1rge 
r1t, t >r b th 1lt rn1tive,-, ind '"O assu"'le that de, rnmissioning costs 
,1 re ex 1 ensed a ey ..:t!re incurred . ';one ot these apt1roaches are 

n i Ll'nl with t,1 .:ic ountinr 111d regn1atorv trd"llework of depreci

' t l >11. 

'tilitv f1n1nci<1l manr.1gers bPcome concerned 1f th•'V find t 11at 
l JKing it df'commissioning co~ts trom a capital recov ... ry '>tdndpuint 

, lt.., i'l s1 nificantly different numbers than ln klng t1t it fron 
1n ine ring co11 mies ">tandpoint . 

l'lPLlCATl ',S F LNCO'lE .A" . .:: 

ln P t1-c h;-is d s1gniti,·1nt effect on the m,1gnitl!de ,f t'1C' 
1 t1 ns reqllired trori the u!;t;.>'!lers . Ther re twt tax i"'iSl!e>S. 

n ic; thi> inri.bility to deduct ,·ost of removal w'1en calculating tax 
reci ti n . l!ndi::r ·urrent tax n•g11ldtions, the actual expendi-

1res f r decor:nnic;-;ioning ·..1ould ht· ieductiblE- in the y,'1r lnlu1·red, 
r viJ d 'hL t:>xpendit ire,,.; ire ma1e h,• a tax- <1yi-1 ent1tv having 

t1x ble 11 omP . Therefore, col1 c·uns from ust ~ers would rlow 
ii r, t l • t in orne or L-iX nu rpos • 

h • )nd t ix i su1.: relc1Les to e..1rnin s fr n in\'l'st d f nds. 
ur• 1llu crated the rl'du tion 1n colle tionc, fr>'O u,t rntrs if 

t , ,.. r..,• ii1v sted 3'- ollerted or tlt the l'nd f pl1nc. 1LfE', 7he 
v 1 t t 1rni w uld be t8< free ic; if the i'lvP t ent w re> 

t uriti s . 

l l k 1n 8 n it Rev nue \ t f iq r l t d d n w t pe 
t ru t t I t d by 011 r t l 1 - r, 
t r • 1 k ltJn b ., t • t I[ '-; L l 

t r -;t r t du tibil t ', r t ro' t t th 
t t. t 11 it Lt l n the trust's i V t .. 

I.: r t. d fr 
l r \ d bv t ru'> •, rr i 1 L t 
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payments into the trust . The \ct could be c1n applic 1ble precedent 
for hctndl ing nucl ... >.:lr dccoml!!issioning funding . 

The NRC statf states in the July c1nd Del"'ember , 1979 drafts of 
NUREG-058i th1t the IRS has indicated p..ivm1:nts int a trusteed "und 
mi ,ht bP tdX deductlbl~, provi«1ed: 

l . All funds collected arc- immediately ,;egreg<1ted and 
deposited in 1 blind trust immediately upon 1..ollec
t ion . 

2. fhe blind tru.:;t cc1nnot be r•invested in a utility's 
1 <;C>tS . 

• The fund is admini,tered by peoplc> independent of 
the utility . 

4 . v~r cnllt: ti ns cannot be ret11rned to the utility . 

'-)u h stri'lg, nt rC>slri tions on the recv ling 
t d,•t~r tl-ie utility ind11stry from uc;e 
a ppr )8 he.:; . We wi 11 see la tPr th'lt there 
detPrtl•nt t use of externctl tunding; it 
customt!r'i , 

f funds ca~ onlv s rve 
of externally f nded 

is anoth~r ,-igni f i cnnc 
ic; MOr1.: costly for the 

The utility industry is receiving d confltcti.ng signal fro"" 
the IRS concerning t,1x deductibilitv of p1yments into a trusteed 
fund . \,hi le the ';Re ,ays the IRS indic ttr>s payments into a tru~te~d 
tund might be t<1x deductible undt•r ct>rt1in conditio'ls, a request for 
advance: r11ling on such 1 tru,t ... •,1:; withdra· ... 'Tl ..,hen ill unfa,,,.or<1ble 
ruling ..,ls felt to be forth coming . 

fablt' It has been developt•d to illustratt..: the lnpact of tax
.1bi 1 ity of fund earnings . The T.lble sho....,-: th .... m1gnitude of the 
invt>stments required at the t'nd of pL1nt lift.' to cdrrv out ... ev rr1' 
different prncesses n[ decommissioning n prt_•::;surlzed 1,'dter rt:c1ctor 
(PWR), 11nder thrt.!e different 1ssumptions concerning the earnings of 
the fund dnd their taxilbility . Thi:! figures are from the \IF c1nd NRC 
(PWR) studil'S , to which in{L'ltion und the i.npact ot fund e1rnings 
h.ive been 1ddPd . Plan A ,11;s11mes tha t che fund is invested in bonds 
earning Y,. not subject to income tax . Plan 8 v~suml'S that the fund 
is invesLed in the Sdme bondc: , but that they 1re subject to a 'i l 
lncorn,' tf\x . Pl.in C i'.l!-iS\\ml!S th 1t the fund is inVt.'st,>d in tr1x-tret 
St.'C11rlties with t.:arnings exactly e<ptal to future inflation . Under 
Plc1n A, which is not consistent 1,1ith c11rrt•nt tax law , the riuthb,1ll
deL-1yed removal process Ls the le.1st expensive of the three decom
missioning processes . Under Pl.in H, 1..ihich ls consistent with 
current tax law, thl' mothh;lll process i..; the most expensive , h,1ving 
increased in cost bv a f.1ctor of 12 due solelv to the i'!lpact of 
lncome taXl.'S . While Pl.in C is also consistent with t'urrent tax la1,: . 
t-tx f r, •e sec11rities are nnt currently e1rnlng ,•nough to keep up with 
inflation . It is obv i ous th1t ther·t.> ,tre some Vt!rv SPrious lnco~,t 
tax const•quenc1•s to di>,ommissl"lning . Legislation 1.1ill prob,1bly be 
required to corrPct tht:'m . The tigures on T,lhle II 1lso mdke a case 
from promr t r,,rnc,vn 1 . 

Until rccent l v , t he conv(•ntlonal wi sdom , gen, r1tt•d by engineer
ing 1'co11omlcs , w,1s that mothbal l -delaved r0moval is the lcJ~t 
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not a deduction for the determinatinn of rate base . If the annual 
interest is included in revenue requirements, the accumulated provi
sion is a deduction for the determination of rate base . 

Figure 3 illustrates the Sinking Fund ~1etl1od. This example was 
developed to show what happens when the decommissioning process 
occurs in year 12, two years beyond the useful life of the 
property . Decommissioning cost in year 12 is $100 . An interest 
rate of 5% was used in the calculations . The funds collected are 
assumed to be invested annuallv by a third partv, requiring an 
annual annuity am:>unt of S7 . 21. Over the te'1-year period of 
collection, $18 . fi0 is generated from the interest earned, and an 
additional $9 . 30 is earned in ye=irs l! and 12 while the fund renains 
invested without annual collections . .-\nuual collections deposited 
in a bank acco11nt earning 5% would generate this picture . It is 
obvious that funds in :i bank account would not be a deduc Lion in 
determining rite base. Th11s, the external funding method is what is 
technically known as Sinking Fund . 

The concept illustrdted 1n Figure 3 can also be used to 
describe the capital recovery component of 'lodified Sinking Fund. 
The only difference is that the customer is charged $7 . 21 each year 
plus that year's interest , and will receive a credit for the impact 
of the book reserve on the return component of revenue require
ments. Thus, the norrnal regulatory view of the Internal Sinking 
Fund Depreciation method is what is technicallv known s Modified 
Sinking Fund . As internal funding has more components, its revenue 
requirements are not as easily visualized as for external funding. 
Internal Sinking Fund Depreciation can be i'Tlplemented as either 
Sinking Fund or Modified Sinking Fund , but regulatory understa'1ding 
might be better with the depreciated rate base (:-!edified Sinking 
fund) . 

In order to compare the revenue requirements for the four 
capital recovery methods discussed earlier , a simplified example has 
been created from the assumptions shown on Table III . The resulting 
patterns of cumulative revenue requirements are shown on Figure 4 . 
Calculations are made for four capital recoverv methods : Prepayment 
has been eliminated and a modification of Straight Line Depreciation 
(inflation compounding) has been added . While the modification with 
inflation compounding is not consistent with the accounting and 
regulatory framework of depreciation , it is included because several 
state regulato r y jurisdictions have adopted it . Inflation compound
ing recognizes only that inflation which has already occured . For 
example , with 10% inflation, decommissioning at a current cost of 
$100 , and a 10 year life , the depreciation expenses for the first 
and second years would be as follows : 

First year 

Second yea r 

$ 100 
10 years = $10 

($100 X 1 . 1) - $10 
9 vears 

= $11 . 11 

Strdight Line Deµreciation with Inflation Compounding appealc; 
to regulatori:; because it shifts a significant amount of the revenue 
requirements into the future, as shown by Figure 4 . In this 
example , nearly half of the total revenue requirements are in years 
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.. 9 '"' d 1 . "Xtt>rndl unding is the most ii>Xpensive, with Straight 
1ne Depreciation with Inflation Compounding a close second . The 

internal methods art' the leAst t.XpPnsive . External Funding as 
plotted assumes the payments to the fund are net of the normalized 
tax benefit . l f not norma 1 i.zed as pa' d, the annua 1 fund payments 
would be larger and the tax benefit would be all in the final year. 
The tot'11 revenue requirements for Prepayment would be higher than 
any method shown on Figure 4 . Variations of each are possible , but 
would not alter the fact that Prepayment would require customers to 
pay the most and Straight Line Depreciation the least . 

In a rate case the capital recovery component of revenue 
requ4rt'"1Cnts i rio~t vi.sable . That componen t is shown on Figure 5 . 
nlv the curv s >r he internal methods are shown, since they are 

the onlv true 1 1 i recovery methods . Comparison of Figures 4 and 
5 illu'itrates the · sitivity of revenue requirements to the pattern 
Jf cipital recover. The fastest capital recovery generates the 
1 ast total revenue requirements . 

Fi!; 1rPs 4 and are based on a 30 year plant life, 1bout the 
md.:imum that <1n b1;. xpected for a nuclear unit . The relationships 
betw en the methods do not change with shorter or longer lives , but 
the difference bet,..ret!n Straight Line Depreciation and the othe r 
three methods increases with longer life because of its greater 
sensitivity to life . The revenue requirements for Internal Sinking 
Fund Depreciation are constant because of the method of determining 
the sinking fund interest rate . Ther~ have been several proposals , 
and some regul 1+-ors have adopted use of interest equal to infla
tion . This would cause Internal Sinking Fund Depreciation to be a 
curved line , with total revenue requirements either higher or lower 
than on Figure 4, depending on the relationship between the internal 
interest rate and the rate of inflation , 

The fact that the two sinking fund methods are straight lines 
and the other methods are curved lines makes it obvious that the 
relationships between the four methods would be different than shown 
on Figure 4 if the present value had been plotted . 

The calculations for Figure 4 recognize that earnings from an 
external fund are subject to federal income tax unless investr.ients 
are in tax exempt securities . If the assumption were made that fund 
earnings were not taxed , the external methods are still the highest 
and Straight Line Depreciation the lowest, but the spread is 
reduced . Taxation of fund ea r nings has more impact on the external 
methods than the internal . The examp l es on Figure 4 have been 
calculated assuming the tax benefit from decommissioning 
expenditures is normalized. If normalization is not allowed by 
re?,ulators the distribution of revenue requirements over the life of 
the facility would be such that customers in the early yea rs pay 

~ 

more and customers in existence at the time of decommissioning would 
reap a significant bt>nefit . 

REGULATORY REACTION 

There are~ number of good reasons why the financial assurance 
rPgulations that might be promulgated by the NRC should give federal 
and state service rate regulators flexibility in their ability to 
respond to the utility capi tal recovery needs; not the lea,-t of 
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thor,u h understanding b,• servi c rite 
[11 th ir re I ting to decommis lonin• 

reguL1tor~ ..in nl) 

mcnt In o mannc r 1.:ha t prov des the need d 
Th, 1.:1, tr{c utility lndu try 1:s thr- only 

t1nd, rstanding . 

apit 1 recover\ 
fin n l l a:ssur
ava1 lciblc :;1t1rce 

The ti·chnic 11 and safLty aspects make nuclE>t r gcncr,tion 
controv,r lol ind polit1c1llv St•n stti.\'£.' . The impact of inflation 
nnd F, It: r 11 in om1.: t ,x r g1J1c1 t ion!, on th1 capt t 11 recoverv rcquire
mr nll, f r dcco"1l'!l1 tonin • fu1 thPr lHldi; lo lht! c ntroversv . Th~ 
following ta tort, combine to lllllke th, tapit1l rec verv tipeC'tti a 
s 1gn 1fl c1nt problvm fo1 utllltv fin1ncial ~.1nagcrA d11d regul<ltor~ . 

I • The 1ccounl l ng r1'qu I remc 1ts ot c 1pi.tnl rccoverv have 
evolvPd >VC I l 1111mbl' r > l yen r-. .ind 1re ..,.cl l d1• f i n1'<l • hoth 
In l t.: rl'ls ot g t.>ner 1 l lv 1cceptcd H~count ing pr1ctlces ind 

tPgulato r y prt•c,•,l1>nt l n(\ I \W . 

2 . U t i I I L v t l nt-1 n c i ti :1 n al' c r s mu•, t pro\•i<le tin" c 1sh nece<;::-.ar) 

tc, ,1ccc,mplisb de1..:omml!;sioning, ,1nd cu-;tom~ r" 1re the 
011 r c , , , t th I f'; c , sh . 

3 . LntC1m1• l lXf's ,re I signllic1-1nt compo11t'nt of the revenu~ 
r,•qul t1.;:llli'llt S 1•v,1 lu 1t,'d hv rl'gu lntor·s In setting r 1tes. 

l • L11gi1H'1•1lng ecnnornic s tudl1•s 
, 1pit 11 t<•coverv n•quirtm,•nt s , 

oftt>n f.1i l to rL,,ogn1 e 

including incom, t,1-x . 

'i . R1•g11l.1tnr,:; ()p1 rite 11nd1•r p,)lltical ,•1,n~trtl{nt!S that 'll.'.lk, 
ft: d I [ I l cu lt fo r them to respond to int' rc,1sed I"evenot· 
rt.>qu I r•'mt•ntH. 

■ 
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b. The c.:ipltal recove r y component of th~ decommissioning cost 
revenue requirements is clea r ly visable in the service 
rate regulatory process . 

The financial aspect of decommissioning nuclear generating 
p 1nts is i1n issue whose time is come . The accounting ctnd rcgula
t ry rules for h1ndling the issue are in pla~L . The c1pital 
r overy methods for handling the issue are also in place . The 
tility industry raust learn to make the r ules and t he methods 
peri1te satisfactorily , rerognizing the facto r s ment i oned above . 

• 
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Nl'CLEAR prg,T DECO'L'IISS!" 'JISG fl~AJ:CING 

Preston A Col~1ns 
Principal Consulting Eng1ne~r 

Gilbert Associates, Inc. 

1he electric po1,,er industry has no1. been in the nuclear po1,;er 
Kenerat1on business for approximately 25 years, having experienced 
its adolescent spurt of growth bet1,,een 10 and 15 years ago. You may 
rec~ll thit 1n your personal experience, adolescence ~as J some~hat 
traumatic e·..:per1ence as you vie1,, ed it at the time ot occurrenc-e. l:1 
re\1e1,1ng tr m 1-here you are no'", though, you m11c;ht cal: them "'the 
good o:d Jays''. And so 1t is 1,,·1th nuclear po,..er gen~r..Jt1on, e.,cep: 
that the tr1uma tor the nuclear power industry 1s continuing. 

~ot lon" after large c.:::,mmerc1al units became operational . the capital 
recovery aspects 1.:1rne under closer scrutiny. It became 1rnmed1ately 
apparent that pos1t1ve net salvage ,..as not to be expected and the 
lonier and closer 1-e looked at the problems of remov1n~ a nucle1r 
plant, tl1e nore complex and costly 1t appeared. In a,jd1tion to that, 
it that weren t enough, intla t1on began to increase at a phenomenal 
rate, crossing over that line that classifies 1t as double <l1g1t. 
There was a brief respite after the 011 crisis of 19-3, but 1t seems 
no,._ that 1nflat1on was just getting its second ,._1nd. The problem of 
1nflat1on 001,,: seems to have everyone's attention as 1nd1cated by the 
fact that the Securities Exchange Commission and then the Financial 
Account1nR Standards Board have issued rules for reportin~ the 
effects of inflation in the f inancial statements. 

In 1977 a group kno,._n as the Public Interest Research Group (PIRC) 
petitioned the Nuclear Regulatory Commis~ion l~RC) to require nuclt>.lr 
plant operators to post bonds to be held in escro1. to ensure that 
funds would be ava1lable for the decommissioning of each pLint. The 
3rgument for these rules was that suc-h an arrangement 1-ould ensure 
that decommiss1on1ng costs 1,,ould be pJid for by current benetic1ar1es 
o f nuclear po1,,er and not by future generations. By such a stJtement, 
PIRG has implied that this 1s the only method by which such 
assurances can be ob tJ1ned. Do they believe that financing a future 
cost is easier than financing new construction? 

As a result, ).fRC issued a notice of proposed rulemaking on the 
subJeCt requesting comments from the industry and interested parties. 
In July 1979, a draft of NUREG- 0584 1,,1as issued and then revised 
November 1979, titled Assuring the Availability of Funds for 
Decommissioning Nuclear Facilities, by ~Ir. R. S. \.ood of the 
Antitrust and Indemnity Group of N'RC . The final report of that 
publication is due out sometime this spring (1980). In the draft 
f orm, Mr. Wood states on page 38: 

"The NRC's functi on should be to require assurance of the 
availability of decommissioning funds within reasonable bounds 
of cost effectiveness." 
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1h t1 n then 1s, h 1. much 1.111 1t cost to pr '-'i•le 't1nanL1al 
i svr..1nce" as defined by ~,RC by any means other than througb the 
n rm . r.et s 1l·1age accounting pro,-edures as set furth 1n the "Uniform 
Syc;tem i .-\ccounts". 

:n this prLsentat1on, the possible t1nanc1ng dlternot1ves 1.111 be 
present d un,jer the as5wnpt ions of an idea 1 economic env1 rorunent of 
r.o inf L.it1on dnd 1.ithout the t'ncumbrances of our not-all,,ays-clear tax 
ld~S. Then the scenario ~111 be changed by adding our present tax 
lJ~s and their options, then the effects of 1nflat1on 1.111 be a,Jded. 

HE B.-\SIC FI\ASCING .-\LTERSATTVES 

c e met.. Is f ng have been ident,f1ed. 

FunJin5_dt 2.la .t 1cens1ng. This would require the operator to 
~stab 1sh 3 tr uto which the operator hould deposit an amount 

qu.11 to the f' ated cost of decommissioning at plant 
1 eus1ng This dmount .. ould be raised tbrough normal financing 

r edures, incl ~ed 1n the rate base and amortized over the 
life f the pl<lrt In this presentation 1t 1s assumed that the 

a neej onta1n only the amount required to cover the 
je rnm1ss1on1ng cost; therefore, any interest earned 1,:ould be 
returned to the operator to be treated as income and thereby 
rejuce the revenue requirement. These earnings are assumed to 
be a part of the return on capital and the fund appears to have 
an earning rate equal to the rate of inflation. 

f11nd1ng the comm1ss1on1ng reserve. This also requires a fund , 
but ~ould require that deposits be made by the operator from 
revenues 1n an amount equal to the accruals to recover the cos t 
Jf decommissioning. Earnings on the fund 1.0uld be treated in 
the s~me manner as that of funding a t licensing except the 
amount 10 the fund need only be the sum of the accruals to date. 

Finance at retirement. This 1s the same method currently used 
1.hPn negative net salvage 1s incurred. So fund 1s required. 
The est::.roJted decomm1ssion1ng cost is amortized over the plant 
l11e. 

L 'IP.\RISON OF THE BASIC ~[ETHODS 

'lethod l. 

njer tne assumption ot zero 1nflat1on and no income taxes, the 
funJ1n~ at !1cens1ng, Me t hod 1, creates rate base 10 an amount equal 
t tht> fund (the estimated decornm1ssion1:ig cost). The amortization 
PXpen~e 1s a cons t ant. The amort1zat1on accruals are credited to the 
reser•Jt:: for iecomn11ssion1ng thereby reducing rate base linearly 1.hich 
10 turn re~uces the revenue requirement linearly. Assuming a 4% cos t 

f 1p1tal and 25 - year plant life, the revenue requirement begins at 
8 f tbe est1matej decomm1ssion1ng cost a t age zero and decreases to 
w~ at ige 25. If income tax on the return on capital 1s addej at 50% 
tax rate, the revenue requirement begins at 12% and decreases to the 

lme ... 0,(, See C.ise ,q, Figure 1. 
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Method 2. 

Tne funded reser\'e method creJte::s a constant revenue requirement of 
~, since there 1s no rate base created at all. Each dollar of 
revenue 1s depos1ted 10 .:in external f11nd and offset 1o.1th a crerl1t of 
the same amount to the reserve. Due to the tact ~hat there 1s no 
capital, the return on capital and related taxes are :era See 
Case .,12, figure l. 

~lethod J. 

In the case of f1nanc1ng at ret1reme~t, rate base 1s zero at age zero 
but the 1ccr~als to the reserve create negative rate base decreas:ng 
1 inea rly to a negat 1\·e amount equal to the decomm1ss ioning 1.ost. The 
nega tive rate hase constitutes custome r contributed capital and 
therefore produces a revenue requirement equal to 4% of the estimated 
decommissioning cost at age zero dropping to Ot at age 25. The 
addition of income taxes at the 50% rate produces a revenue 
requirement starting at the same 4% at age zero but decreasing to 
-4~. This may sound strange s1nce taxes can't be negative (at least 
for corporat1ons) but remernber. this is superimposed on all other 
company operations since we are really looking at the net eftect of 
Jecomm1ss1on1ng financing alternatives.· In this specific 1nstance, 
the negative rate b..1se actually pays for the decommiss1on1ng. 
Depending on the relationship of the life to the cost of capital. the 
negativL' rate base may or may not finance the decommiss1001ng. 

The total revenue requirement for these three basic methods 1s 
represented 10 Figure l by the area under the particular curve lo.'tth 
that area below the zero percent axis representing negative re\'enues. 
Of these alternatives 1t can easily be seen that only financing at 
retirement, Hethod 3, produces any potential for a total revenue 
requirement of zero or less. Regardless of how one plays ~ith the 
numbers in terms of life and return on capital, 1t \,111 allo.'ays 
produce the smallest revenue requirement. 

THE EFFECT OF INC011E TAX LAwS 

Complicating the picture is the problem of income tax expense 10 the 
revenue requirement and accounting for 1t. The 19~1 Revenue Act 
established the "Asset Depreciation Range" system of depreciation 
allowance calculations for computing deductions from taxable income. 
The main features of this system were accelerated depreciation anj a 
range of acceptable lives ~ith1n plus or minus 20~ of the guideline 
life and the expensing of removal cos ts. 

The purpose of this system was to stimulate the economy through tax 
savings by perm1tt1ng a company to accelerate the depreciation of ne~ 
plant investments. This was effective in the unregulated industries 
but 10 the regulated industries there have been efforts by regulatory 
agencies to pass these savings on to the customers directly . This 
rate making philosoply is called "flow- through". The rate making 
philosophy 1o.·herein only the normal stra1ght-l1ne depreciation is used 
tor computing t ax depreci1t1on expense component of the revenue 
requirement is known as "normal1zat1on". 
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n i nting f t r rn Jl cosc.s 1 s1m1lar t.1m111g d1fference Ol:Curs 
pt 111 the reverse d1rect1on. Coder ADR rules removal costs may 

t bt> included as a component of the ieprec1.:.it 10n but dre expensed 
", n incurred. In flo ... -through Jccount1ng and rate making this 
fr d1ces an 1r,eq11itJble cost allocation to the accounting ~er1ods for 
~ nuclear plJnt b,-,cause the expensing of removal costs produces a 
negat1".e revenue requirement during the decomrniss1on1ng period. 
:h~se reduced revenue requirements properly belong to the custumers 
served by the plant \.h1le it 1s 10 service. Figure 2 illustrates the 
re~enue requirements under flo.,.-through. 

n Jrder to overcome this 1nequ1ty many companies have decided to 
r d1t the a umulated provision for depreciation \.1th the _;mount of 

tJX sav&ni reat by the tax computat1on of ,..,xpeas1ng removal 
t This al e s that they should reduce the book depreciation 

l rudl in prop rt n to the tax credit to be received. ~day have 
led this procPdure 'normalization''. It does have the effect of 
a:1z1ng the re,.en e requirement but not 1n the same manner as 

i ther procedure 1o.b1 h could also be called ''normalization" which 
t .. s those procedures paralleling "deferred c.ax accounting". 

r ~ted 1s fol lo•~s 

In then r~al1z1ng procedures that account for the difference between 
accelerated and straight-line depreciation, the difference bet~een 
the ta~es under accelerated and stra1ght-l1ne depreciation 1s 
credited to a "deferred tax" account. If the same principles are 
ipplied to the tax differences created by removal CJsts,· then the 
taxes paid duet the amo r tization of the removal costs should be 
debited to the deferred-tax account. 

In orJer to avoid confusion between these procedures, I will use the 
following terminology in referring to the removal cost aspects. 

~et Income Accounting - the tax savings are credited to an incomP or 
expense account as they 'lCCur. This is pure "flow through" as sho..,n 
1n Figure 2 and referred to as Cases 1- A, 2-A, and 3-A. A five-year 
decomm1ss1oning pe r iod 1s assumed. 

D,·pr~c1ation Reserve Accounting - tax savings are credited to the 
1 cumulated provision fo r deprec1at1oa with an appropriate reduction 
to the deprec1a t 1on accrual. These are illustrated 10 Figure 3 as 
Cases 1-B, 2-B, and 3- 8. 

Dt'ferred Tax Accoun t ing - taxes paid to cover the amortization of 
rPmoval costs are debited to the defer r ed-tax account with the tax 
s1v1ng cred1tej to the same account when removal costs are incurred 
These are also illustrated 1n Figure 3 and referred to as Cases 1-C, 
2-C and 3- C. 

ACCOL'\'TI~G FOR I~'TLATIO~ 

Hav1n~ no~ reviewed the basic f1nanc1al alternatives under the ideal 
e nom1c environment of zero 1nflat1on, let us turn 0ur attention to 
...,hat is currently happening t o such procedures under an assumed 
constant rate of inflation. It ,.,iould seem log i cal to a~sume that the 



revenue requirement of a case wherein 1nflat1on is present should be 
the same 35 for zero 1nflat1on provided the comparison 1s in the same 
units of purchdsing p0~er Therefore, 10 the cases where a constant 
rate of 1nfl.1tion 1s 3Sswned 1n calculJt1ng the •;ar1ous components of 
the revenue requirement, the total re~enue requirement has been 
discounted back to age zero 1n order to establish an equ1~alent 
constant-dollar revenue re1u1rement. 

Two methods of pr0Ject1ng the inflated value of decommissioning into 
the future are: 

1 . Pro3ect the current estimated cost to the end of the coming year 
and compute the accrual on a remai11ing 11.te basis. 

ProJect the current es timated cost to the estimated date of 
retirement and compute the accrual on a remaining lLfe basis. 

The constant-dollar revenue requirement patterns for these methods 
applied t o the previous cases are illustrated in Figure 3 by case 
numbers suffixed by a 1 or a 2 ..iS defined above . It can readily be 
seen that none of these patterns are identical ~ith that o f its 
parent (zero inflJt1on). 

The additional assumptions applied in these cases were that the rate 
of inflation was 8% and the return on capital was 4\ above the 
inflation rate, or 12%. However, the 12% rate of return really has 
two functions - first to pay a retu rn on the capital comparable to 
that required under zero 1nflatioo and, second, to protect the 
capt t al from erosion by inflation. If this 1s true then 8% of the 
return should be retained and placed 1n the reserve for 
ui::co11uoi~s1onJ.11g dUd 4% used for pdytneots for the 1eturn on capital. 

The constant- dollar revenue requirements fo r these situations are 
illust r ated in Figu re 4 and a re identified by using t he sufftxes 3 
and 4 1n the case number 10 pla ce of 1 and 2, respectively, as 
defined above. The assumptions a r e that the reserve for 
de comm1ssion1ng 1s compounded annually at t he r ate of inflation, 8%, 
and the retu r n on capital is 4%. Thi s does not mean to imply that a 
company's return on capita l is only 4% i n r ate proceedings; 12~ is to 
be used t he r e. I t 1s only a di f ference i n t he accounting fo r it. 
The 8% compounding 1s in the r evenue r equirement, al so . 

The da t a from which t he r evenue r equirement gra phs o f Figures 3 and~ 
we r e plo tted are contai ned i n computer printouts in the appendix . 

SUMMARY AND CONCLUS IONS 

It has been the purpose o f this presentation t o review and hopefully 
clari fy the a ccounting pr1nc1ples that go into ana l yzing the ba s i c 
fi nanc ing methods . It has not been my purpose to draw any hard and 
f ast conc lusion concerning the best method, no r has it been intended 
t o be a position o r po licy o f Gi lbert Associates. Each situation 
should be dec ided based upon the parameters that are peculiar t o i t . 
The parJmeters used 10 the example s are not to be taken as the 
" right " numbers but were used only for i nstruc tion purposes. The 
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·right p1rameters ~111 ,i epend on the company o r agency and its o~n 
part1c~l.:ir fLnar,.:ial pos1t 1on. 

There 1s one pr1nc1ple , ho~ever, that s ho uld find universal 
1pp~1cat1on that s11ould be empha si ze d. In the computer pr1otouts in 
the append i x, the r e is a col umn l abelled "Ratio" which is the reserve 
f)r dee mm1ss1on1ng d1v1ded by the then current estimated cost of 
deLommission1ng. Rega r dles s o f the amount estimated to decomm1.ssion 
a plant, the a ctua l rese rve d ivided by the estima t ed decommissioning 
cost at that parti cula r a ge should be reasonably close to this ratio 
JS comput ed using t he appropriate life. This ratio should serve as a 
mon1torlng device to signal f o r co rrec tions 1n the accruals . 

• 
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• CASE ill-A 

+TA+ R + TR 

--- -
--7-
A +TA 

------ -,- ---
A/ 

A = Amortization Expense 

F10.ua11,; 1 

REVF.NllE R£QIIJREMENT COMPONF.NTS 

lJNDER PURE FLOW-TIIROllr.11 

CASE IJ2-A 

A+T✓ 
A)- -- -- --

CAS~: I/ 3-A 

✓A +TA --- - - -- -- -- --
-- _ £A+TA+R l 

- I --.,,- - I 
A /f - ~ - - -::::._I 

A+ TA+ R + TR 

R ~ Return on Capital 

TA= Tax on Amortization Expense TR~ Tax on Return on Capital 

FIGURE 2 
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o. o 
o. o 
o . o 
o. o 
o . o 
o.u o. o 

TUTAL 
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- 0.040 
- 0.040 
- 0.040 
- 0 . 04U 
- 0 . 040 
- 0.040 
- 0 . 040 
- 0 . 040 
- 0.040 
- 0 . 040 
- 0 . 040 
- 0.040 
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- 0.04 0 
- 0 . 04U 
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-0.040 
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- 0 . 040 

- U. O'+i - 0 . 0 4 
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-0 . 0 4 0 
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- 0 . 0 i+ Q 
- U.040 
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- 0 . 040 
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- o. o .. 
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- 0 . 0'+ 
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-0 . (14 
- 0.040 ------- --------1.ouu -1.uuo 

1. ouo 
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1. 000 
1 . 000 
1 . 000 
1. 000 
1 . 000 1.ouo 
1.000 
1- . 000 
1.000 
.1,.000 
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1, . 000 
1.000 
1.000 
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1.000 i.ooo 
1.000 
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O. OdO 
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O.l '+ O 
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0 . 200 
0.2 8 0 
0.J00 
O.JdO 
0 . 3 4 0 
o. J6o 
u.Jdu 
0.400 
0. <+20 
U.440 
0.460 
0. '+ t!O 
o.~oo 
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ANALY~ l S OF Ut LOMM I S~lUNlN~ FINANCING ANU ACCOuNTINu ALTl~NATlVlS 

CASE #3- B 

FINANCING MlTHOO : FINANCE A l UlCOMMl~SlUNl~G 

TAX ACCOUNTING M~THUO : DEPR t ClATIO~ ~l~lKV£ ACCOUNTING 

uECUMMIS~ION l Nb CO~T ESTI MA f~ PRUJtCTlU AT ASSUMED 
RATE OF I~FLATlUN TO THl t~O OF ~ACH A~CUUN TING YEAR . 

ASSU~EO ~ATE OF I NFLATION : O. o $ 

8AL AN CE ~H~ET ACCOUNTS INCOME ACCOUNTS 

~ATt Of ~tTUKN ON CAPITAL: '+ . OO~ 

TAX KATt~: 
RtTUHN VN CA~ITAL: ~o.oo~ 
AMOHTlLATION EXPENS[: 50.00~ 

RcStHv't COMPOUNOEu AT o . o ~ 

------------------------------ -------------------------------
AGE ---

0 
1 
2 
J 
4 
5 
6 
7 
8 
'i 

10 
l l 
12 
13 
14 
15 
16 
l 7 
l 8 
19 
~o 
~1 
23 
c.4 
25 

FUND ------o. o 
o. u 
o. o o. o 
o. o 
o. o 
o. o 
O• O o. o 
o. o 
o. o 
o. o 
o. o o. o 
o. o 
o.u o. o 
o. o 
o. o 
o. o 
0. (I 
o. o o. u 
o.o o.o 
o.u 

OEF, 
CAPITAL RESERVE TAXES -------o. o 

O. Oc.0 
o . 04Q 
0 . 060 
O. l.>80 
0 . 108 
0 . 120 
0 . 1'+ 0 
0 . 160 
O. ldO 
0 . 200 
0 . 620 o. d '+ O 
0 . 668 
o . ab8 
0 . 300 
0 . 320 
o. J1+0 
0.Jb0 
0.J80 
0.400 
O.'+c.O 
0.'+'+8 
o.t.6 
0 . 4it80 o.sog 

-------
- 0 . 020 
- 0 . 0 4 0 
- 0 . 060 
- 0 . 080 
- 0 . 100 
- 0 . 120 
- 0 . 14 0 
- ll . 160 
- 0 . 180 
- 0 . 200 
- 0 . 2 2 0 
- 0 . 240 
- 0 . 260 
- 0.280 
- 0.300 
- 0 . 320 
- 0.340 
- 0.Jt,O 
- 0.380 
-0.400 
-0.420 
- 0.440 
- 0.460 
- 0.4d0 
-o.soo 

-------
o.u 
o. 
0 • It 
l) . 
o. 

8:8 o. 
o. 
o.o o. o u.o o.o 
o.o 
u.o 
0 • \) 
0 • \I 
o.~ 
o.~ 
o. ~ 
o.8 o. 
o. 
O • 9 o.Q 

AMVHT TAX 
~XP~NS~ EX~ENS~ HtTU~N KtYtNUt. 

cu,~~ T $ f->R LE \/EL 
Kt.v't.NUE COST -------

u. o 0 
o. o 0 
u.o 0 o.o 0 
o.o 0 o. c,,o 
0.020 
0 . 020 
u. OcO 
UoOt:'.0 
0 . 020 
0.020 
0 . 020 
o.uco 
o.oto 
o.o~o 
o.oco 
0.020 
U•UlO 
0.020 
u.020 
0.020 
0.020 
u.020 
u.02u 

-------
o.oco 
0.0}9 
O. Old 
0 . 0lt:1 
0 . 01 1 
0.016 
0 • 0 l ':> 
0 . 014 
0 . 01'+ 
0 . 0}J 
0.012 
0.011 
0.010 
0.010 
0.009 
0 • 008 
0.001 
0.006 
0.006 
0.00':> 
0. 0 O'+ o.ooJ o. ooc 
o.ooc 
0.001 

-------
o. o 

- 0.001 
- 0 . 002 
- 0 . 002 - o. ooJ 
- 0.004 
- o. oo~ 
- 0 . 006 
- 0.006 
- 0.001 
- 0.0ud 
- 0.00Y 
- 0.010 
- 0.010 
-0.011 
- 0.012 
- 0.0lJ 
-O.ul4 
-0.01'+ 
-0.01~ 
-0.0lb 
-0.017 
-0.018 
-0.0ld 
-0.019 

TOTAL 

------- -------
- 0.0'+U - U.U4U 
-O.Q3ts 
-0.0Jl 
-0.03!::> 
-0.0J'+ 
-o.oJc 
-0.030 
-0.029 
-0.021 
-0.020 

-U.OJ8 
-0.031 
-U.OJ':> 
-0.03~ 
-0.032 
-0.030 
-0.029 
-0.021 
-1).026> 

-0.02 .. 
-o. 02(:'. 
-0.021 
-0.0l'i 

-U.024 
- 0.022 
-0.021 
-0.01~ 

-O.Old - 0.018 
-0.0lb 
-0. o l <+ 
-0.0lJ 
-0.011 
-0.010 
-o.oots 
-0.()0b 
-o.oo~ 
-0.00J 
-o.ooc 

-0.016 
-0.014 
-0.0lJ 
-0.011 
-0.01~ 
-0.008 
-0.006 
-U.005 
-o.ooJ 
-u.uo2 ------- -------

-0.~20 -U.=,cO 

------
l•.OUO 
i, . ouo 
1.000 
1,.000 1,.ouo 
t.ouo 
.ooo 

1>.000 
1.000 
1.000 
1>.000 
1.000 
1.000 
i.ooo 
1.000 
~.ooo 
1.000 
1.000 
1.000 
1.000 
1>.000 i,.ooo 
1.000 
1.000 
}.000 

RA TIO -------
0.020 
0 . 040 
0.060 o.ot:10 
0 . 100 
0.120 
0.140 
0.100 
0.180 
0.200 
o.t20 
0.240 
o.coo 
o.2t:1u 
O.JOO 
o.320 
0. 3'+ 0 
0.360 
(1.)1:jl) 
0.4+00 
0.420 
0 • '+'+O 
0.'+60 
0 • .:+1:jO 
0.':>00 

■ 
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ANALY~iS OF U~LUMMl~~l0~INu fINANCl~~ ANO ALCOUNTI~& ALTt~N~TlVl~ 

CA~t # ) - C 

tlNA~LI~u M~THUO : FlNANCt Ai U~CU MM {~~lUNINu 

TAX ALCUU~T i~G• ~tTdUU: O[Ft ~Ml J TAA A(LUUNflNG 

UECU~Mi~~lUN1~G L0~T [STI MAIL ~~OJcClt.~ AT ASSu~EU 
WAll Uf lN~LATlUN TO Trll cN0 u~ ~AtH A~CUUN TI NG YtAR. 

ASSU~lU HATE 0~ I NFLATION: O. O ~ 

bAL Ah tE ~~~lT ACtOuNT~ INlUMt. ACCUUNfS 

~Arc u~ ~tfUHN ON CAPITAL: 4 . 00~ 

TAX ~AT~~; 
M~TUMN 0N CAPITAL: ~u.oo~ 
AMO~TlL~TluN lXPENSl: ~o.oo~ 

M~~tMvt LUM~0UNU~U Al o.~ ~ 

------------------------------ -------------------------------
A(,f. ---

0 
l 
2 
J 
i. 
t, 
b 
l 
d 
9 

l 0 
l l 
12 
1 3 
l '+ 
l~ 
.I t> 
l 7 
18 
lY 
20 
iel 
cc 
cJ 
G4 
l~ 

ut.F 
rUNU (APITAL ~E~E~~t. TAAt~ ------o. v o. v 
o. v 
o. o 
o. u 
o. u 
o. u 
o. u 
u.u o. v 
o.o 
o. o 
o. u 
I • V 

0 . 0 
u. u 
iJ . 0 
o. u o. v 
u. G 
0.0 o. o 

. u 
o. o 
o. u 
o. u 

-------o. o 
O.Oc8 
o. o.:. o 
u. voe 
o. udO 
0 . 100 o.1co 
0 .1.:.. 1,1 
O.!bO 
0 . tiO 
0 • 00 
0 . icO 
o.~ .. o 0 . bO 
O. d0 
O.JOO 
u. JcO 
0 . J.,.Q 
o.Joo 
O. Jd0 
u.-.uo 
0 ... co 
0 ..... o 
o • .:. oo 
O.-.dO 
0 .':> 00 

-------
- o. o-.o 
- 0 . 0dO 
- 0 . lcO 
- 0 . 100 
- 0 . cOO 
- 0 . 240 
- 0 . 280 
- 0 . Jc'O 
- 0 . )60 
- 0 .'+ 00 
-0.i.+'+0 
- o ... Bo 
- 0 . ScO 
- 0 . ~t>O 
-0.600 
-o.o.:.o 
- 0 . bl:SU 
- 0 . 720 
- 0 . 7,:,0 
- 0.bOO 
- 0 . b '+ O 
- 0 .bl:S O 
- o . 9cO 
- 0 . 9oO 
-1.000 

-------
O.Oc::'.U 
u. o.:.v 
u . ObV 
o. oov 
0 .1 00 
0 . l-cO 

• l .. 0 
o. ,oi,I 
u. ldO 
O. dOO 
u . dc::'.U 
(J • a .. v 
u . coO 
o.cdO 
u. JOO 
o. Jc'u 
o . J<tO 
o. Jov 
o.JoO 
0 .... ov 
J • .:+.:::'0 
u ...... u 
o • .:.ov 
o .... bQ 
o.~oo 

AMU~T TA'A. 'i PR Lt.Vl:.L 
lX~t~~L ~XPEN~t MtTU~N ~~VL~ cusr ~Ar10 -------

V• V't O 
u . U4t O 
o. v.:.o 
u. u ... o 
UoU't O 
o. o .. o 
o. u .. o 
UoU'+ O 
0 . 0 .. 0 
u. u ... o 
o. v-.o 
u. u .. u 
u . 04 0 
0 • U<+tl 
l) . 040 
O.Q'+O 
U. l) 4 0 
v. o .. o 
UoU-tO 
UoO 't U 
O. J<+O 
0. u.:. o 
o.o .. o 
0 . 0 .. 0 
u. 0 '1 0 

-------
o. o 

- 0 . 001 
-o. ooc 
-o. ooc 
- U. OOJ 
- 0 . 00 '+ 
-o. oo~ 
- O. OOb 
- 0 . 000 
-o. oor 
- 0 . 00ts - o. oo~ 
- 0 . 010 
- 0 . 010 
- 0 . 011 
- O. Ot2 
- 0 . 0lJ 
- 0 . 01 .. 
- 0 . 0 l .,. 
- 0.01~ 
- 0 . 010 
- 0 . 017 
- 0 . 0ld 
- u . 01~ 
- 0 . 01 '-' 

-------
o. u 

- 0 . 001 
- 0 . 002 
- 0.U0.:::' 
- 0 . 00J 
- 0 . 00'+ 
- o. 00':> 
- 0 . 000 
- 0 . 00b 
- u. uu, 
- 0 . 00ts 
- o. uo~ 
- 0 . 010 
- 0 . 010 
- 0 . 011 
- 0 . vlc' 
- O. ulJ 
- O.Ul4 
- 0 . 014 
-0.01~ 
- 0 . 010 
- 0.017 
- 0 . 0ld 
- 0 . 0ld 
- 0 . 01'1 

TUlAL 

------- -------
-0.0'+0 - o.o .. o 
- 0 . 03~ - J . 03ti 
-0.03/ -0.(JJ7 
- 0 . l)J':> -u. u3~ 
- 0 . 0J<t - u . 03-. 
- o. oJt - O.uJ2 
- 0 . 0)U - 0 . 0JO 
-0 • Oi!.'-1 - U. Oi9 
-0.021 - o. ucl 
- 0 . 020 - 0.Ucb 
- o. octt - u. oc~ 
- o . 02c - 0 . 022 -o. ucl 
- 0 . 01'1 

- u . 021 
- 0 . 01'1 

- 0.0ld - J . Old 
- 0 . 016 
- 0 . 01 -. 

- U. 016 
- 0 . 01.:. 

- 0 . 0lJ - 0 . ulJ 
- 0.011 - 0 . 0ll 
-0.010 
- 0 . 00b 
- 0.000 

- 0 . 010 
- 0 . 008 
-u.u06 

-0.uO':> - u. oos 
- 0.00J - u.uoJ 
- 0 . 00.:::' - 0.002 ------- -------
- 0 . ~2u - 0 . ':>2U 

------
1.000 
1.000 
1.ouo 
1 . 000 
1-.000 
1 . 000 
1 . 000 
1.000 
1 . 000 
1 . 000 
1. ouo 
1 . 000 
1-.000 
i.ouo 
i. . ouo 
l· . 000 
1- • 0 00 
1 . 000 
1 . 000 
l·. 000 
1 . 000 
1 . 000 
1.000 
1, . ouo 
1. 000 

-------
0 . o.:.o 
v.o~o 
O.l cO 
0.100 
o. 2ou 
0. 2 ... 0 
U. 280 
O. JcO 
O. JbU 
0 .400 
(1 .440 
0. -+d O 
u . ~20 
v. ~ou 
u . oou 
O.b .. 0 
o.o~v 
0 . "120 
u. 'loo 
0 . dUU 
O. d '+ O 
U . lj8U 
o.-;co 
o. ~ou 
1.ouu 
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AN ALY~IS OF OtCOMMlSSIONINu ~lNANCING ANU ACCOUNTI~u ALTEKNATlVt~ 

CASE #} - jjl 

FlNA~llNG METHOD : t ~TA8LISH ~UNO AJ AGt lt~U RATt OF ~tlUKN ON CAPITAL: 12.oo~ 

TAX ACCUUNT ING M~T~OO : OEPRtCIATlU~ ~tStKVi ACCOUNTING 

CAPITAL ~EQU!~EO TO lSTABLI~~ FUND AT Aut LtRO 

ON FUND: 0.0 ~ 

AMORTlLEU OVlR Tbt PLANT LIFE . 
ASSU~tO ~ATE OF INFLAT I ON: S . 00$ 

AGE ---
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
l 1 
le 
13 
14 
15 
16 
l 7 
18 
19 
20 
21 
22 
23 
c'+ 
25 

~ALANCE ~HttT ACCOUNTS 
------------------------------

FUND 
------

0 . '::>00 
0.:>00 
o . soo o. :ioo 
o . :ioo 
o . :ioo 
0 . '::>00 
0 . :>00 
O, :>OO 
0 . :,00 
O. :,OO 
0 . :,00 
0 . :,00 
0 . ':>00 
o . '::>oo 
0 . :,00 
o. soo u.soo o, :ioo 
0.'::>00 o. :ioo 
o.:ioo 
0.:>00 o.:ioo 
o.soo 
U.'::>00 

CAPITAL -------
- 0 . 500 
- 0 . <-bg -o.~o 
- o • .lit4 0 
- 0 .420 
- 0 . 400 
- 0 . 380 
- 0 . 3b0 
- 0 . 340 
- 0.320 
- 0 . JOO 
- o. 2eo 
- 0 . 260 
- 0 . 240 
- 0 . 220 
- 0 . dOO 
- 0.!dQ 
- O. l.6U 
- 0 . l'+O 
- 0.120 
- 0.100 
-0.0d8 
- 0 . 00'1 
- 0 . 040 
- 0.020 
-0 . 000 

, 
' 

DtF, 
HESERVE TA XfS -------

- 0 . 0c0 
- 0 . 040 
- 0 . 060 
- 0 . 080 
- 0 . 100 
- 0 . 120 
- 0 . 140 
- 0 . 160 
- 0 . 180 
-o. 2uo 
- 0 . 220 
- 0.240 
- 0 . 260 
- 0 . 280 
-0.300 
-0 . )20 
- 0.340 
-0.JbO 
- 0.380 
-0.400 
-0.420 
-0.4'tll 
-0.460 
-0 . 480 
-o.soo 

-------
o.o 
O. E) 
0 . 0 o. o 
o. o 
o. o 
o. Q 
o. o o.o o.o 
o.o 
o. o 
0 . 0 
0 • ti o.o 
o.g o. 
o. e 
o. o 
o.o o.o o.o 
O.(i) 
o.o o.o 

TAX RATES: 
RtTURN UN CAPITAL: 
AMORTiLAflON EXPENSt: 
FUNL> ut-<UWTH: 
RtStRvt COMPOUNOEU AT 

INCOME ACCOUNTS 
-------------------------------AMvr<T TAX 
tX~CN~c lX~ENS£ KtTUt-<N K~V~NU~ 

C..UN:>T i PR LE.vEL 
K~v~NUE COST -------

o. o~o 
u . 020 o. oao 
o.o~o 
0 . 020 
0 . 020 
o. oao 
o. u~o o. u 0 
u. u 0 
0.020 o.oto 
o.oco 
u.u~o 
o.u20 
o.o~o o. u 0 
u.o 0 
u.020 
o.uto 
u.01.u u.o~o 
0.020 
0.020 
0.020 

-------
0 . 080 
0.078 
0 . 07:, 
0 . 07J 
0.010 
0.06d 
0.066 
0 . 0oJ 
O. Ool 
o.058 
0.056 
0.054 
o.os1 
0.049 
0.046 
0.044 
0.042 
0.039 
0.037 
0.034 
0.03~ 
0.030 
0.021 
0.02'::> 
0.02c 

-------
0.000 
0.0:ici 
o.0':>'::> 
0 . 0':,J 
O. O'::>O 
0 . 0'+8 
0.046 
o.O'+J 
0.041 
0.038 
O.OJo 
O.UJ4 
0.0Jl 
0.029 
O.O~b 
0.02'+ 
o.02~ 
0.019 
0.017 
0.014 
0.011. 
0.010 
0.007 
O.UO:, 
o.uo~ 

TOlAL 

------- -------
-0.16v 
- 0.15:i 

-0.148 
-0.133 -o.1su -0.11'1 

-O.l4o 
-O.l4l 

-u.101 
-0.096 

-0. lJt> - U.086 
- 0.131 -0.077 
- O.l2b -0.008 
- 0.122 -U.061 
-0.111 -0.0S4 
-0.112 
-0.107 

-0.048 
-0.043 

-0. l 0c. 
-0.Q9d 

-0.038 
-0.033 

-0.09J -0.02'1 
-0.08d 
-0.0dJ 
-0.078 

-0.0c.o 
-0.022 
-0.02.0 

-0.074 
- O.Oo9 
-0.06'+ 

-u.017 
-0.0l':, 
-0.013 

-0.0'::>'i -0.011 
-0.054 
-0.050 
-0.04:> 

-0.00'1 
-0.008 
-u.001 ------- -------

-2.':,60 -1.287 

------
1.080 
1.106 
l. 2o0 
1. Joo 
l .4o9 
•• ':,lj] 
1.714 
l .8'::>l 
l. 999 
2.1:>9 
2.JJ2 
2.':>18 
2.11.0 
c..<..JJ7 
3.112 
3.'+c.b 
J./00 
J • 9"16 
4.Jlo 
4. bbl 
5.0J'+ 
':,.4J7 
'::>. 8 11 
6.341 
o.8'+8 

::>0 . 00~ 
50.00i> 

0 • 0 'h o.o -1, 

RATIO 
-------

o.01~ 
o.0J'+ 
0.0'+8 
0.O'::>'i 
0.068 
0.07b 
0.082 
0.080 
0.090 
o.u'iJ 
0.094 
O.O~'::> 
0.096 
O.O<i'::> 
0.0'1':> 
0.09J 
0.0'11. 
O.Q'y0 
O.Odd 
O.OSb 
U.08.J 
0.081 
u.01i:; 
0.07b 
o.o7J 
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ANALYSIS OF UcLUMM i ~~l UNlNu rlNANCING ANU ACCOUNTING ALTt~NATIVt.S 

~ASt. #l-Cl 
FINA~LlNu MtTHOO : E~TAdLISH fU~u AT A~t Lt ~U 

TAA ACCUUNflN~ MtTdJU: DEFt~~t U TAA ACCUU~TlNG 

CAPITAL KcvUlKtO TO tSTA~LI~M FUNU AT AGt. Lt.RO 

HATt Of ~tfUKN ON CAPITAL: 12 . oo~ 

TAX 
ON FUNO: 0 . 0 ~ 

KAIi:.::>: 

AMUKT1L£U UVt.R f~t PLANT L!Ft . 
ASSU~tu MAT[ Of I~F~ATION ! d . ooi 

RtTUHN UN CA~ITAL: 
AMO~T l LAT I ON EXPt.1\l~t: 
FUNU t.JHUiwTH! 
Rt. StH~~ COMPOUNU~U AT 

~AL ANCE StittT ACCUUNT~ lNCOM( ACCOUNTS 

AGE 
------------------------------ -------------------------------UtF 

FUND CA~ITAL H(SERVl TAX~~ AMUKT TAX CvN~T i PR Lt.V£L 

':>O . OO'i> 
:>Cl . 00~ o. o t, 

0 . 0 ~ 

--- ------ ------- ------- ------- ------- ~------ ------- ------- ------- ------ -------0 
l 
? 
3 
4 
':, 
b 
7 
8 
9 

1 . 000 
1 . 000 
1. ouu 
1 . 000 
1. uou 
1. uoo 
1. uoo 
1 . 000 
1.uoo 
1 . 000 
1. uoo 
1.000 
1 . 000 
1.000 
1. uoo 
1 . 000 
l • v O O 
1.uou 
1.ouo 
1 . 000 
1. uoo 
1 . 000 
1 . 000 
l . 000 
1. uou 
1.000 

- 1.000 

~A~~NSt lXPENSt. ~ ETU~N Rt.VtNUt ~t~~NUE cusr KATIU 

10 
l l 
12 
13 
l 4 
15 
16 
l 7 
ld 
19 
20 
21 
22 
23 
24 
2':> 

- U. 'idU 
- o.-., oo 
- 0 . '740 
- 0 .i.; 20 
- 0 . '700 
- 0 . ddU 
- 0 . 800 
- 0 . 8 '+ 0 
- 0 • tl2U 
- 0 . 8UU 
- 0 . 7d0 
- 0 . 7b0 
- 0 . 74U 
- 0 . lc.O 
- 0.700 
- 0 .bts O 
- 0 . bbO 
- 0 .04 1) 
- 0 . bcO 
- 0 .oOO 
- 0.:idU 
- O. ':,b() 
- o. :i ... u 
- O. !::>cO 
-o.suo 

- U. 04 U 
- 0 . 0bO 
- 0 . 120 
- 0 . 160 
- o. zou 
- 0 . t4U 
- 0 . 2b0 
- 0 . Jcu 
- 0 . 360 
- 0 . 400 
- 0 . 440 
- 0 .480 
- 0 . 520 
- U. ':,6U 
- 0 . 600 
- 0 . o40 
- 0 . 6bU 
- U. 7c.0 
- 0 . lt::>O 
- 0 . 80u 
- 0.da+O 
- 0 . bc!U 
- 0.920 
- 0 . 960 
-1 .. 000 

0 • (i)t!.V 
O. ~·'+U 
0 • b(J 
o. dl,I 
0 . 10v 
0 . lt!.V 
o . 1<+v 
0 • . l oi 0 . l ts 
0 . d0 
o. a2 
o. a4o 
O . db') 
,) • ~ ts u 
,J . JUU 
0 .J2V 
u . 340 
O.JbO 
o. JdU 
o.~oo 
o.~i'O 
v.440 
o.~ov 
O.';dO 
o.~ oo 

u. o-.u 
u . u4o 
0 . 040 
Ue U'+ U 
0 . 0 4 0 
J e U'+ O 
v . O'tU 
IJ • U'+O v. u'+o 
u. u .. o 
u . 04 0 
u.o .. o 
u. v .. o 
Uo0't0 
lJ e U'tO 
U• V'+O 
u • 0"tU 
U• U'+0 
Ue O'+O 
U.0'+0 
U• U'+O o. u .. o 
Oe O'+O 
u. u-.o 
u. u'+0 

u . 120 
0 .1 11:1 
0 . 11 ':> 
O. llJ 
0 . 110 
0 . 108 
0 . l 0 6 
O. lOJ 
0 . 101 
0 . 09d 
0.09b 
0 . 094 
0 . 091 
0 . 0t,'1 
O. Ots6 
0 . 08'+ 
0.082 
0 . 01'-J 
0 . 0ll 
0 . 074 
u.012 
0 . 070 
0 . 067 
o. oo~ 
0.0ot!. 

u . 120 
o .1 18 
0 . 115 
0 . llJ 
U. llU 
O. !Ob 
0 .1 00 
0 . 103 
O. l O l 
0 • U',18 
0 . 0~6 
o.o-,,i+ 
0 . 0~1 
O. Od'7 
O.Odb 
O. Od'+ 
O. Od2 
0 . 07'-J 
0 . 011 
0 . 01<+ 
0 . 012 
u . 010 
0.007 
o.uos 
O.Ub2 

T Ci T AL 

- U.2bU 
-0.27':> 
- O.c.7U 

-u.c.':>'-J 
- U.t!.Jb 
- 0. 2 l ':> 

- o.c.oo 
- 0.261 
- 0.2':>6 
-0.c.':>l 
- 0.246 
-0.24c. 
- 0 . 23I 
- o.2Jc. 
-0.221 

-u.195 
- u.111 
-U.161 
-o. 11+ 7 
-U.133 
-u.121 
- u .11 0 
-u.100 
-0.090 

-o.ccc. - 0.0dt!. 
-0.clb -U.0/4 
- 0.21J - u . 067 
-0.20d 
- 0.203 
- O. l9b 
- 0.194 

-U.Obl -u.oss 
-o.oso 
-v.o4o 

- 0 .l d'i 
- 0. l ts'+ 
-0.17'7 
-0.174 
-0.110 
-0.16:> 

- 0.041 
- U.0J7 
- 0.033 
-U.OJO 
-0.021 
-0.02'+ ------- -------

-~.':>bU -c..':>67 

• 

l . 0bU 
l . l b6 
l. 2b0 
l . Jo0 
l.'+b9 
! . ':>bl 
l . 7 ! 4 
l. 8:> l 
l • 9'-J9 
2. .1 :>~ 
a.JJc. 
2.518 
2.7~0 
c. • ..:;J7 
J.112 
J • .:+co 
3.700 
j. 9 ;,It) 
4. 316 
4.obl 
!::>.OJ'+ 
5.4J7 
~.811 
e,..J'+l 
6.d'+d 

o . OJ7 
O. Ob'1 
0.09::> 
O. llti 
O. lJb 
v.l~l 
O.lb3 
o.17.J 
0.11'0 
O. lt:s~ 
0.1~9 
0.191 
0 • l '7 l 
0.191 
O.id'1 
0 . 11:1, 
O.l!:S<+ 
0.l8U 
O.l7b 
O. l 7 t 
0.101 
u.10, 
O.i':>7 
0.1~1 
0 • l 4b 

I 
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ANALYSIS OF OcCUMM l S~lUNlN~ f!NANCING ANU ACC00NT1Nb ALTtHNATIVES 

CASE #2-Bl 

FINA~CING METHOD: PLACE ACCHUALS l~ A FUNU 

TAX ACCOUNTING MtT~Uu: OEPRtLlATlON ~tStKv~ ACCOUNTING 

DECOMMIS~IONlNG cosr E~TlMArt P~OJtCTt0 AT ASSUMED 
RATt OF l~,LATlO~ TO THt tNU OF ~ACh ALCUUNTlNG YEAR. 

ASSU~ED RATt OF lNf LATION: d.ooi 
BAL AN CE S~tt T AC COUNTS INCOME ACCOUNfS 

~Alt OF RETUHN ON CAPl fAL: 
ON FUND: 

TAX RATES: 
RtTURN UN CAPITAL: 
AMORTlLATlON EXPENSt: 
FUNO l.>~UWTH! 
RtStRVt COMPOUNDtu AT 

-------·---------------------- -------------------------------
AGE. ---

0 
l 
2 
3 
4 
5 
b 
7 
8 
9 

10 
l l 
12 
13 
14 
15 
16 
l 7 
18 
19 
('. 0 
21 
t!. 2 
23 
24 
d:> 

FUND ------o. o 
0 .0 22 
0 .045 
0 . 010 
0 . 098 
u.1 2s 
u .162 
o . 198 
o. c39 
o. 28J 
o. J3J 
o. J89 
O.'+ ::il 
o.~c:' l 
0 . 000 
0 . 6cl9 
0 .192 
u . 'i09 
1.04::i 
l . c:'04 
l • J92 
1.017 
l . tl'-J2 
c:'. ('.40 
c:'. 705 
J.424 

lAµlTAL -------o. o 
o.o 
o.o 
o. o o.o 
o. o 
u. o o.o 
o.o o.o o. o 
o.o 
o. o 
o.o o. o 
o. o o.o o.o 
o.o 
o.o o. o 0.3 o. 
o.o 
o.o 
o.o 

OEF. 
HESERVE TAXES -------

- 0 . 022 
- 0 . 04~ 
- 0 .010 
- 0.098 
- 0 .1 28 
- 0 .162 
- 0 .198 
- 0. 2J9 
- 0 . 2b3 
- 0 . 333 
- O.Jb9 
- 0.45 1 
- 0 . 521 
- 0 . 60U 
-0.689 
- 0.792 
- 0.909 
-1. 0'+5 
-1. 204 
-1.392 
-1.617 
-1.892 
-2.240 
-2.70~ 
- J.424 

-------
o.o 
o.o 
o.o 
o. o 
o.o 
0.0 
o.o 
o.i o. 
0 . 
o. o.~ 
o.~ o. o o.o 
o.o o.Q 
0 • () 
o. 
o. o. 
o. 
o. o.o u.o 

AMIJl-(T TAX CuN~T 'b PR LEVEL 
~X~~N~t tXPENS~ KtTUKN 1-<[VtNUi 1-<t.VtNUE COST -------

u.0 ~2 
o.o2J 
0.02s 
u.oii, o.o 0 
o.u J 
o.o 7 
o. o~o 
0.04:, 
o.oso 
o.u~6 o. o6c:' 
u. o. }u o.o 9 u.o 0 
0.102 
0 . 111:i 
u.1Jo 
0.1':,'i 
u.18~ 
0.22s 
u.t.7~ 
0 • .J't 8 
0.4t,':, 
Oe ll"J 

-------
0.022 
0 .023 
0 . 02s 
0.028 
0.030 
0.033 
0 .0 37 
0.040 
o.04~ o.oso 
o.056 o.o6c 
0.070 
0.079 
0 . 090 
0.102 
O.llt:! 
0.136 
0.159 
o.!88 O. 2~ 
0. 1'=> o.J .. 8 
0.46:> 
0.71'-J 

-------
o.o 
o.o 
o.o 
o.o 
o. o o.o 
o. o 
o.o 
o.o 
o. o o.o 
o.o 
o.o o.o 
o. o o.o 
o.o 
o.o o.o o.o o.o 
o.o 
o.o 
o.o 
o.o 

TOTAL 

------- -------
-0.04J -U.0'+@ 
-0.047 
-0.051 

-0.04Q 
-0.04~ 

-o.oss -0.041 
-0.061 -U.O'+l 
-0.066 -0.042 
-0.073 -U.04.3 
-O.Ot:!l -0.044' 
-0.090 -0.045 
-0.100 -0.046 
-0.111 -0.048 
-0.124 -0.1)4~ 
-0.140 -U.051 
-o • l :,8 -O.OS't 
-0.17'-J 
-0.205 

-0.057 
-U.060 

-0.23:> -0.06~ 
-0.212 -0.068 
-0.318 
-0.37~ 
-0.4$0 

-0.074 
-O.U8l 
-0.08~ 

-0.551 -0.101 
-0.696 
-0.9JU 

-0.118 
-0.147 

-l.43d -U.clij ------- -------
-6.84d -1.oYc 

------
1.ot:10 
1.106 
1.200 
l.3t:>0 
1. 4t:>9 
1, • Sd 7 
l.71'+ 
}.8~1 
l. 9'i9 
2.}':,9 
a.J.J2 
2.~18 
2.7i0 
2.9.J7 
J.112 
J.4c6 

·3.100 
J.9'16 
4.3J.6 
4.t>ol 
S.OJ4 
':,.4J7 
:,.dll 
b.3'+1 
6.8'+8 

12.00'ii o.o 'ii 

50.00'll 
50.00':6 o.o ~ o.o i, 

~ATlU -------
u.02u 
0.039 
o.O~b 
0 • 0 7 i 
O.Oijl 
0.102 
o.llb 
0 • 12'1 
o.t'+c 
o .1 5'+ 
o.167 
o.11r..; 
0.191 o.to'+ 
0.211 
o.2J1 
0.2'+0 
0.262 
o.27'1 o.t.9-, 
0.J2l 
u.348 
O.J82 
0.421 
0.:,00 

I 
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-0.2 ... 1 
- 0.c.Od 
- U.11'::> 
-U.14£'. 
-0 .1 10 
- 0 .011 
- 0.04'-+ 
- 0 . 011 

o. o~c. 
0. O:i':> 
0 • U t:H.1 
0 . 121 
O. l:,J 
0 .1 80 
0.21<:1 
o.cst:: 
U. 2d'::J 
O.Jlt; 
U. J:, 1 
U.)b..,. 
O.'+lb 
U .44'1 
o.i:.8c:: 
O • '::J l '::> 

-------
-U.£:'.'::>'-+ 
-u.2O7 
-0.lb '::> 
-U.129 
- O.oJ9/ 
-U.,Jb9 
-U.U'+b 
- U.Oc'-1 
- u. UO'::> 

u.010 
u.oc.J 
U.OJS 
u.u4.:. 
o.osJ 
u.os9 
U.Ob'4. 
U.Obti 
u. u / l 
I). 0 (4 
0.0('::, 
u.010 
u. o7/ 
u.011 
0.010 
o.otb ------- -------

J.01J - U. OJ8 

------
l.ObO 
1. l Ob 
l. coo 
l.JbO 
l- • 401.j 
l.'::,d7 
l· • 7 l '+ 
1 • ij '::, l 
l • -, '-i '-i 
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2.JJt!. 
2.s1e 
2.7t!.O 
c..'-fJI 
J • ! I c 
.J.4co 
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~.Jlb 
't.6ol 
~.OJ.:. 
:,.4J7 
b.811 
o . J<+l 
6 . d'+d 

-------
0. 1 c I 
O.t!.J~ 
O.Jt!.b 
O.'+OJ 
Ue<+bb 
(l.':)18 
u.S~":I 
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u. bl ' 
U.t:>J<+ 
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O.t>'.:>J 
u.o=>'=> 
o.o~J 
U.t:>.:+d 
U.6'+U 
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u . 011 
V.bOJ 
0 . '::,8d 
U. '::, 71 
0 • '::,:, 4 
O.':::>Jl 
u . '::Jlb o.-:,oo 
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ANALY~ IS OF O~COMMi SSIUNlN~ f.lNANClNG ANU ACC OUNTI NG ALTEHNATIVES 

CASE #3-C2 

FlNAN ClNu MtTH0 01 FlNANCE AT O~ C0MHl~S10Nl~G 

TAX AC COUNTlNv MET~OO : DEFE~~Eu TAX ACCOUNTING 

uECu~MlS~ION!Nv cusr ESTI~Afk ~~eJt CT£U AT AS SUMED 
~ATE OF l~~LATlu~ TO ESTIMATED OAT~ OF ~eTIRtMENT. 

ASSU~tD ~AT£ UF INF LATION: a.oo~ 

RAT~ OF ~EfU~N ON CAPITAL: 

TAX HATES : 
RiTURN UN CAPITAL: 
AMOij TI LAT ION EXPENSE: 

~~SEHVt COMPOUNOEU AT 

dALANCE S~ttT ACCOuNTS INCOME ACCOUNT S 
------------------------------ ----------------~--------------OEF. AMIJ~T TAX CvN~T S PR LEVEL 

~t.1/tNUE COST 

1~000 

12.00'6 

50.00i> 
so.0011 

0 • O 11 

RATIO 
FUND CAPITAL ~ESE~VE TAXeS --- ------ ------- ------- -~----- ------- ------- ------- ------- --- --- ------ -------AG£ t:.lPtNSt EXPENS~ ~ET UHN ~t: 1/tNUt. 

0 
l 
2 
J 
4 
s 
6 
7 
8 
9 

i ~ . 
12 
13 
l 4 
15 

t~ 
la 
19 
20 
21 
22 
23 
24 
25 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o o.o 
o.o 
o.o 
o.o 
o.o 
o. o 
o. o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o .o 
o.o 
o.o 
o.o 
o.o 

o.o 
o.lJ7 
o.a7'+ 
0.411 
o.54d 
0.6d5 
O.d22 
0.9':,Y 
l • Q '16 
1.a33 
1.370 
l.~07 
1.04', 
l.7t:,l 
1.91d 
2.05'; 
2 .192 
2.328 
2.46?. 
2.60i 
2.739 
2.tJ76 
3.013 
3 .150 3.aa1 
3.424 

-0.27'+ 
-0.548 
-0.822 
-1.096 
-l.370 
-1.6'+4 
-1.91!:, 
-2.192 
-2.465 
-2.739 
-J.OlJ 
-J.287 
-3.561 
-3.835 
-4. l 09 
-'+.J83 
-4.6':J7 
-4.9.31 
- ':5 .205 
-5.479 
-5. 7':,J 
-6.027 
-6.JOl 
-6.575 
-6.848 

0. 1 J l 
o.274 
O.'tll 
o.S48 
o.68';> 
1>. a22 
0 . '1'='~ 
1.Q"fC> 
1.aJj 
l • 3 7 Q 
1.:iOl 
1.t,44 
l.7lll 
1.'1lt> 
2. OS':> 
2.1. ➔Z 
2.J2~ 
2.465 
2.002 
2.73'7 
2.M7o 
J.Qlj 
J .15@ 
J.aol 
J.~24 

0.2!4 0.2 4 
0.2 4 
0.2 4 
0.214 
0.21'+ 
o.2l'+ 0.2 '+ 
0.2 4 
0.214 
0.21'+ 
u.2 4 
0.2 4 
0.2 4 
0.2 4 
0.2 4 

0-2~'+ 0.2 4 
0.2 '+ 
0.274 
0.274 
o.2l4 0 .2 4 
0 .2 4 
0.27'+ 

o.o 
-0.016 
-0.0JJ 
-0.04'1 
-0.066 
-0.082 
-0.099 
-0.11~ 
-0.131 
-o .148 
-0.164 
-0.181 
-0.197 
-0.214 
-0.230 
-0.247 
-0.263 
-0.219 
-0.296 
-o.312 
-0.329 
-0.345 
-0.362 
-o.378 
-0.394 

o.o 
-0.016 
-0.0JJ 
-0.049 
-o.0ot:> 
-0.082 
-0.0'19 
- o.11s 
-o.lJl 
-0.148 
-o.lo4 
-0.181 
-o.197 
-0.214 
-0.2JO 
-0.247 
-o.2t:>3 
-o.279 
-0.2'16 
-o.Jl2 
-o.Jc9 
- 0 .3<+5 
•O.Jt:>2 
-o.J78 
-o.J94 

TOTAL 

-0.274 
-0.241 
-0.208 
-0.175 
-0.142 
'-0.110 
-0.077 
-0.04'+ 
-0.011 

0.022 
o.oss 
0.088 
0.121 
O.lSJ 
0.106 
0.2\'7 
0.252 
o.2as 
0.318 
o.JSl 
0.38'+ 
0.416 
0.449 
0.482 
o.s1s 

-0.254 
-0.201 
-0.165 
-0.12~ 
-1).097 
-0.069 
-0.045 
-0.024 
- o.oo~ 

0.010 
0.023 
o.oJs 
0.044 
o.osa 
o.os9 
0.064 
0.068 
0.011> 
0.074 
0.01s 
0. 0 16 
0.011 
0.011 
0. 076 
0.075 ------- -------

).013 -0.038 

1.oi;o 
},.166 
1.200 
i,.3t:>0 
t.469 
I.5~7 
l.714 
1,.8~1 
l.9~9 
a.1=>9 
3.3J2 
a.Sl8 
a.1~0 
&.9J7 
a.112 
J.4~6 
J.700 
J.9~6 
~.316 
~.661 
S.OJ4 
a.4J7 
S . 871 
6.3'+1 
().848 

o.2'=''+ 
0.470 
0.0~2 
o.aos 
o.93t 
1.036 
l.119 
l.184 
l .23J 
1.269 
1.292 
l • ..30=> 
l.JO'j 
1.306 
1.29:> 
1.~79 
l.2S<i 
l.23'+ 
l.i06 
1.11~ 
l . l4J 
1.109 
1.073 
1.037 
1.000 
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ANALY ~IS OF OtCU~Ml S~lUNlNu FINANCING ANO ACCOUNT ING ALTEKNATIVES 

C.ASE •1- J 

FINA~ClNu Mt.ThOO : EST AtillSH FUNU AT AGl LtKU 

TAX ALCUU NTl~G Mt THJu : NOT ~PPLI CA~Lt 

CAPITAL ~EQUl~[O TO tSTA8Ll~~ FUNU AT Au ~ LtRO 
AMO~Tl L~O UVt:.R T~t PLANT L! Ft . 

ASSU~~u KATt OF lNFLATl ON: d. ooi 

~Alt 0~ ~ tTU KN ON CAPITAL: 
ON FUND : 

TAX RATES: 
RtTUKN UN CAPIT AL: 
AMO~TlZATI ON EXPENS~: 
fUNO uKUwTH: 
RtS[~vt CO MP OUNOEU AT 

~AL A~CE S~ttT ACCOUNT ~ lNCOMt:. ACCOUNTS 

AG( ---
0 
1 
2 
j 
4 
s 
6 
7 
8 
9 

10 
l l 
12 
13 
14 
15 
16 
l 7 
l d 
19 
20 
21 
~2 
23 24 
25 

------------------------------ -------------------------------
FUNU ------
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1. 000 
1. uoo 
1 . 000 
1 . 000 
1 . 000 
1. 000 
1 . 000 
1 . 000 
1 . 000 
1. uoo 
1 . 000 
1 . 000 
1. ouo 
1. uoo 
1 . 000 
1. uoo 
l • U O 0 
1. uoo 
1.000 
l . O O 0 
1 . 000 
1 . 000 

CAPITAL KE SE RVt:. --------1. ooe 
- 0 . ~60 
- 0 . ltl7 
- 0 . !j/l 
- 0 . ~21 
- o ., 69 
- 0 . 713 
- o.&~J 
- o . ~91 
- 0 . S25 
- 0 . 4:>7 
- 0 . 386 
- 0 • ..313 
- 0 o23~ 
- Oolb2 
- Q. O!jb 
- 0 . 0 12 

0 . 060 
0 .1 20 
O. ld6 
o . 2J4 
O. lb6 
0 . 21s 
o. ~~2 
0 . 176 o. ooe 

-------
- 0 . 040 
- 0 . 083 
- 0 .129 
- 0 .179 
- 0 o231 
- 0 . 2d7 
- 0 . 347 
- 0 .409 
- 0 .4 75 
- 0 . 5 <+ 3 
- 0 . 614 
- 0 . 687 
- 0 . 762 
- O. dJ8 
- 0 . 91.4 
- 0 . 98b 
- l . 060 
- l . l l b 
-1.18 6 
- 1 • 2 34 
- 1 . 266 
- 1.275 
-lo 2~2 
-lol76 
-).o OOO 

l)[f 
TAXE S -------

OoO 
Oo 
o. 
Oo 
Oo 
Oo 
0 oQ 
u O I.I 
OoQ o. o 
o. e o. Q 
o.o 
OoO 
0 . 0 
o. o 
u. o 
OoO 
OoO o. Q 
0 0 6) 
OoO 
o.u 
o.o 
OoO 

AMURT TAX 
t. XPtN~t:. .£ XPEN SE -------

0 . 04 0 
Oo04.3 

• 0 0046 
0 00 4 9 
o.uSJ 
OoO';,b 
o. o<;?'1 
u . o6c 
0 . 066 
UoU6d 
0 oi.1 71 
o.u7 J 
Oo0 7':> 
0 . 01 0 
u . 076 
u . 071+ 
0 0072 
0 . (Jt::,7 
o. o5~ 
0 . 048 
o. o3c 
0 . 01,19 

- 0 . 0~4 
- 0 . 076 
- 0 .176 

-------
0 . 040 
0 .03d 
0 . 037 
o . 03 ~ 
O.OJJ 
O. OJl 
0 . 029 
0 0026 
0 0024 
0 . 021 
OoOld 
o . 01~ 
0 . 01.J 
0 . 010 
ooooc 
o . OOJ 
0 . 000 

- 0 . 002 
- OoOOS 
- 0 . 001 
- 0 . 009 
- 0 . 0l l 
- 0 . 0 11 
- OoOl O 
- 0 . 001 

Kt:.TUKN K£Vt.NUt -------
OoO'+ O 
0 . 0.Jb 
oooJ7 
OoOJ:, 
O. OJJ 
0 o0Jl 
0 o029 
0 . 02 6 
o. 0c4 
0 . 02 1 
0 .018 
o . 01~ 
0 0013 
0 . 010 
0 . 00t> 
o. ouJ 
0 . 000 

- 0 o002 
- o. oo~ 
- 0 . 007 
- OoO O'-J 
- OoOll 
- OoOll 
-0.010 
- 0 o007 

TUTAL 

-------
- 0.120 
- 0.120 
- 0ol20 
- 0oll'i 
- 0 . l}b 
- 0 oll d 
- 0 .110 
- 0 .11::> 
- 0 .11 3 
- 0 .11 0 
- 0 . l0d 
- OolO'+ 
- 0 .1 00 
- 0 . 09::> 
- 0 . 0b<i 
- Oo081 
- 0 o07J 
- o . o6c 
- 0 . 04'1 
- o.o3J 
- 0 . 0 14 

0 . 0 1c 
0 . 04 o 
0 . 09C> 
0 .1 90 --------l. 63c 

CUN~T $ PK LEV EL 
1-<t.Vt.NUE COST -------

- 0 .111 
- 0 .lOJ 
- 0.095 
- Oo08 d 
- 0 o08l 
• 0 o07 -. 
- 0 . 06d 
- 0 006a 
- 0 . 056 
- Uo05 1 
- Uo0'+6 
- Oo04l 
- 0 00 37 
- o. oJa 
- 0 . 028 
- 0 . 024 
- 0 . 020 
- 0 . 0 16 
- 0 . 01 1 
- u . 00 1 
- 0 o003 
o. ooa 
oooo0 
0 00 1s 
0 0028 -----~--1. ooo 

------
1- . 0d 0 
lol66 
lo2t>0 
l. 3t>O 
}.461..J 
1,.51j7 
1.714 
i,.~=>l 
}. 9'19 

1.1~9 
. 332 
. Sld 

2.1co 
d..YJ7 
3.112 
3 o4('. 6 
J.7 00 
3.1..J'-;6 
4.316 
4.661 
5. 0J4 
So4J7 
~0871 
60 3'+1 
608'+8 

4.0 0'i> 
o. o ~ 

50 . 00i> 
o.o 'ii 
o. o 'b 
8.00'h 

RATlv -------
0 . 031 
0 .071 
Ool OJ 
o.131 
O.lSd 
0 .181 
0.202 
0 .221 
0 . 23d 
0 oc~2 
o . 2 e>J 
o . 21J 
0 0280 
0 . 2d~ 
0 .2bd 
0 .28d 
0 . 28t> 
Oo282 
0 o27':> 
Oolb::> 
0 o251 
o. 23~ 
0. 21J 
0olti:> 
0 .146 

I 



0 
10 
10 
I • , ... 
I I 
I 

I '\J 
I "l 
I ll 
I • , ... 
I I 
I 

) , 

.J 
~ ,.. 
:i ... 

fl 

Lu 
::> -.... 
~ 
'Z 
.r: 
.u 
1-

.J 
<t 

'.) 

.... 
.'.) 

~ .... 
z. 

/l 
../) .... 
I: 
I: 
:::, 
:..> 
u 
J 

I.... 
0 

V' ... 
fl 
> 
.J 
<t 
2 
<:t 

-1t 

'.LI 
../) 
<{ 

J 

• • 

•• 

- .. 

..J ... 

::> 
X 
.LI 

"' 
,J 
::> 
<t 

1-

<I 

7 

I. 
fl 
...... 
..J 
l) 
<{ 

.Ii 
,J 

•• 

') 

z .... 
) 

-11.P-Rofl 
-::, 0 
:,-:>oo 
• • • • 

:::> 00:x) 
.J'I 

.. ..... 
,J <( 
.f'. .• z J 

.J..u w 
<:( (l. :) 
I-'>( z 
-,.u :::> 
1. 0 
<tZ••Q 
U:):C~ 

-1--:, 
z: I-~ u 
::> <{ :::, 

"-Jl:.u .,._.,> 
•• ::r - :x: 
fl,:)~ :::l.u 
u.Jt-OZi/l 
- .LJ ~ :, ..LI 
<{ :t: <( t.. :r: 
X 

.u 

.:, 
<:: 

..J ,_ 
..J <{ 

0 
<{ :::i 
...) z ~ 
- :::, •O 
..J L .U :::> 
1. ....... 
i 1: -<D 
1'. fl ..J 

z 
•• 

__J~ •• 

nzz 
<( <1: 0 
,-_; .... 

110... I

.... <1: 
,J J 

:,n~ 
........ 7-

o:r 
..,Ju..J ..... 
l: > ::::) 
-:l 
:, ,J 

::, ~.u ,J <{ 

l:: "" l:: .... 

4 ""-L ~ z ><. '.l.. <:( .I) 
.... ....::r <{ J', 

.... - u :t 

(/') .._ 
2 
:::> 
::, 

..J 

I 
:> 1 
- 1 
I- I 
<( I 

'l: ' I 

W I 
::> .,_ I 
Wf> I 
...J::, I 

IJ I 
l:: I 
1.. 

A .LI I 
:::> I 
,. I 

l'I u I 
'.P > I 
) .u I 

J X I 

,J I 
.::> I 
ZI 
.LI I 
> I 
..LI I 
'l:: I 

J I 
U I 
<{ I 

ZI 
l:: I 
:, I 
1- I 
.LI I 
:r: 1 

I 

I ..u I 
..u l J'l l 
LI ><Z I 
0 <{u.J I u .._1.. 1 
Z >< I 
...,. .u I 

I 

..u I 
I- J') I 
X71 
:, ,J I 
1:: 1.. I 
•~ >< I 

.u I 

I .r. I 
I 1..L \lJ I 
I A.P< I 

fl I ".:l d' I 
1- I .._ I 
Z I I 
::) I 
01 
UI 
UI 
<l I 

u.J I 
>I 
'.'l'. I 
W I 
.i> I 
...J I 
X I 

--~-n-~-n~~~onnnc~nn-n~no 
~~o~~~o~~~-0-nnn~nn-~n~-n~ 
oo----N~~~~~~~~~~~N~~~~--• . . . . . . . . . . . . . . . . . . . . . . . . 
0000000000000000000000000 

0-000~~~-~~~~o-~~oo~-~---n 
~oooo~-n~n~-~~-~:::i~-o~~-~~ 
o-~~~~~o~-M~~~-~-~~oo~n~D 
• • • • • • • • • • • • • • • • • • • • • • • • • ------~--~~~NNM~~~~nnP-OO 

-~~n-~~~o-o-~~~ ~o-0--~~oonn 1 0 
-o~n~~-O-O~~~~~~~N~--0000-NIO 
--o:::io:::,000000000:::iooooooo:::>0 1 0 

• • • • • • • • • • • • • • • • • • • • • • • • • I • 
?:::>:::>OO?OOOOOOO?OO:::>?OOOOOOO l-
1 III11III t I I I I I I I I I I I I 

I 

o:::>o~nncn~o~~o~~-~~~~ t ~oco , ~ 
~~~-------ooo~Dn~~~~-- ~~~•~ 
-------------00000000000-10 ........... ...... ........ ' . 
ooooooooooooooooooooo:::iooo 1-
1II111II1I1I1I1I111I1 II 

I 

o~-n~-~o~-Dn~oc4o~~~~--o~ 
t~~~~~~~~~----0000000---0 ...J 
o:::i:::>ooo:,0000000000000000:::>o <t . . . . . . . . . . . . . . . . . . . . . . . . . .,._ 
oooo:::>000000000000000000:::>o o 

11111111 I-

0D-n~-~~~-n~~o-0~o~A-~--o
~~~~~~~~~~----ooooooo---o 
0000:::>00000000000000000000 
• • • • • • • • • • • • • • • • • • • • • • • • • 

0~000=00000000000000:::iocoo 
11 11111 1 

O~D~~D~~CD-~ACD~~-~n~~~D~ 
~~~~~nfl--OOD~~--.......--~~~~o~r----
000000000:::>oooooooooo:::i:::>oo-
• • • • • • • • • • • • • • • • • • • • • • • • • 

ooo=ooo:::>oooo:::>00000:::>:::iooooo 
I I I 

00003000000QO~O?O~OGG0000 
• • • • • • • • • • • • • • • • • • • • • • • • • 

OOO~?~COOO~~C??c=oo~o~=o? 

OM~~--~~n~3-ND~D0-0D~C~NOO 
~D~~~D~O~~-~~~-n~~DMD~n~o 
oo--~~~~~~~~~~~~o--N~NN-o 
• • • • • • • • • • • • • • • • • • • • • • • • • 

oooooo:::>0000000:::io----~---
t I I If I It I I I I I I I I I I I It I I I I 

I 
t- I 
..LI I 
,J I 
l! I 
fl I 

I 

,J ' '..J I 

z ' 
41 

~ , oo~--~~~-~-~~~~o~ooo~o~~no 
~,oo~~"c-n~~n:o-~o:o-o~:o,...,D-n-o 
►- I O '> )" :0 ::0 ..._ "- D fl f'l ~ 4 ~ ~ - 0 :::, 0 _. _. "\J "\J C'\J "\J _. :::> 
_.... I • • • • • • • • • • • • • • • • • • • • • • • • • • 
i 1-ooooooooooooooooooooooooo 
41111111 1 11111111 11 

J ' 
..J I 
<11 10000000~0000:::iooooooooooooo 
~I ~ , 00000000000000000000000000 

I ZIOOOOO~?~OOOOO~OO:::>OOO??OO?O 
t :)l••••••a-•••• ••••• •• •••••••• 
t ~•~-~~~~~~~~~~~~~~~~~~~~~~~~ 

I I 

.JJ I 
~•o-~~3nn~n~o~~-,~c-n~o-~~~fl ~· --~-~-----"~"~"" 



.I) 

.LI 
> .... 

~ 

...:> .D 
Z I 
...... -u 1t 
z 
<( w 
z vl 

,-.. 

zz 
00 

z 
l'. 
:::, -w -~ 
... 
0 

_;J 

'fl.P~'fl 
00 0 
0000 
• • • • 

ooo.x:> 
.fhf', 

.• z :) 

...J .u ...,J 
<('l. '.'.:) 
I->< z 
.... w :::> 
ii 0 
<tZ••(l. 
UOIT 

.... -o 
z-~u 
:,~:, 

"-IX JJ 
? ..... :,-, 

••l'.1- :x: 
/l :::, '.l:: :) .JJ 
.ut-OZ..tl 
I- ,J 1: ::, .tJ 
<t 'l'. <t ~ a: 
.:x: 

I- >< 
<( <{ 
r .,_ 

<..'.) 

z ..... 
1-
z 
::::> 
0 
u 
U 0 
<( :x: 

.... <t ::::, ,J 
.tJ ~ 

> 
..L. u 'X 

,J 
9 . ...., l:'. .tJ 

- .JJ 

,J ..::, 
'fl <( 
,J z .::, 

:, <( ~ I
<( ,, 

../l --

~ 
0 

\/) 
...... 
./) 
'),

....J 
,<( 

z 
4 

I- z 
<( :::, ..... 
C) -z <( 
:::> ..... 
4.'. ...) 

u 
I .:l:: 
VI a.. 
.... w 
....J 0 
-0 
<( •• 
I- ::) 

'J) -:, 
...i n .. ..., 
0 ~ 
.:) 
.c .=, 
I- z ..., .... 
~ -z 
.=, :, 
z J 
...... u 
_, J 
~ .q_ 
•:1 
Z X 
..... <t 
.J... I-

::i z ,p 
:::> •O 
1.4. ,JO ~. 
E-iD 
./) _J ..... 
_Jt-, •• 

DZZ 
<C<t O 
1-....J ..... 
l/l0..1-
.tJ <( 

u _j 

:::, JJ~ 
1-r-Z ..... 
.'.'.:)Q'.'. 

w .JJ .J... 
.l::>O .... ::) 
::::> .tJ 
:::, :) 1-
L..LJu J <( 

X ""-l l: 

_JI- c::i 
<( "l:'. .u 
--? ' __.. 7::, 
(l_<(V) 

<( vl 
u <( 

....J 

t 
0 1 
.... I _, 
<lt 
:r t 

t 

jJ • 
>I- I 
w\/) I 
....J::, I 

UI 
er • 
Cl. 

-A ..JJ I 
:::> I 

,-z . 
/l .,J I 
Z> I 
:, .tJ I 
U 'l: I 

I JJ I 
• :::> t 

Z I 
u I 
> I 
.tJ I 
:X I 

.f) z t 
I- -:r I 
2: ::, t 
:::> I- I 
0 .u I 
u rt 
U I 
<( 

I .tJ I 
..;J I \/l I 
I: t ><Z I 
O l<CWI 
U t 1-Q.. I 
Z I >( I 
,_ I W t 

I 
I .tJ I 
11-fll 
IY Z I 
I ::> ,J I 
I ~'1. I 
I 4 >< I 
I .tJ I 

I 
I vl 
·~_;J t 
I W)o( I 

fl I -:)<C I 
I- I .,_ I 
Z t I 
:, I 
::::, I 
U I 
U I 
<ti 

.tJ I 
> I 
'X I 
w t 
../l I 
W I 
:r I 

~o-o~---~D~-o~~~~--~~--~~ 
-~ft-O~~o--~~~~~~~~~~~-o~
~00000-----------------00 
• • • • • • • • • • • • • • • • • • • • • • • • • 

0000000000000000000000000 

0-000~~ ~ -~~N~O~~-OO-OD-~~--D 
D-O-OD-0n-n~n~-~~-~~~-D~~-~~ 
o-NM~~~oo~-~~-~-~~~~~O~D~OO 
• • • • • • • • • • • • • • • • • • • • • • • • • ----~----~~N~~,.,,...,~n~~~~A~~ 
~O-OND~-~~-D~N~-0~~-0~~~0-0~~100 
-~-O-O~~~~~~MM~~~~---0000-~1~ 
0000000000000000000000000 1~ 
••••••••••••••••••••••••• t • 
000000000000~00000000000010 
111111111111111111111 11 

I 

o-~~o~n~~~~~-n~n~~~-~-nn~1n 
~oon~DnDOO~~nOODOO~~~D~~No~oo~ 1-
oooooooooooooooooooooooo- 1 ~ 

• • • • • • • • • • • • • • • • • • • • • • • • • I • 
0000000000000000000000000 1 -
I I I I I It t I I I I I I I I I It t I II 

I 

o~~~nn~~N-~D-0~4~o-~~nnon~ 
~---------0000000000~000 0 ~ 
000000000000000~000000000 4 . . . . . . . . . . . . . . . . . . . . . . . . . .,_ 
0000000000000000000000000::) 

11111111 1-

o--~44 ~~ n~fl~j4-~n~-o---~
~~~~~~~~s~~~~~~M~MNN-o-~~ 
0000000000000000000000000 
• • • • • • • • • • • • • • • • • • • • • • • • • 

0000000000000000000000000 
I t I I 

o~~n-0Do-~ ~-0~~nn--0~o~~~~n~ 
~~~~~~~~~~~~~~~~~~~~-~~n 
00000~000000000000000~000 
• • • • • • • • • • • • • • • • • • • • • • • • • 
0000000000000000000000000 

I I I 

OOOOOOOOOOOOG>QQ0~0000~000 
• • • • • • • • • • • • • • • • • • • • • • • • • oo~o~ooococ-ococoocJoo~=o 

ON~~D ~M~~N~~-~~~OM~~4DDDO 
~~~n-~-04~0~ ~-~~~D~-~~~DO 
0000---NNNMM~~~~~~~-OD-O~~~ . . . . . . . . . . . . . . ~ . . . . . . . . . . 
0000000000000000000000000 
ltllttlllllllllllllllllll 

I 
I- I 
..u 
..&J 
lI 
\/) 

....JIOOUn-~D-~~n~-0~-~~~~M-~~-0no 
41onn~-nnN~D~~~-n~o~D~- ~~~uo 
1- 1 n~~~~4~~~~~-~-~ooooo----oo 

w 
u 
z. 
4 
...J 
<( 

rn 

~ ' ......................... . 
i1 000000~0000000000000000~00 
<ll 11 I 111111 I I I I I I I I 
JI 

1 000~0~0~~0000000000~000000 
w t ooooooooo00000000000000000 
z r n~nnnn~nnn~~nn~~~nn~~~n~nn 
::> ' •••••••••••••••••••••••••• 
Ll 00000000~0000000000~00000~ 

' 
..,J I 
~ • o-NM~~~~~~o-N~~~~~oo~o-N~~~ ~I ----------~~~~~N 

■ 



:r 
C .. 
• 
:, 
I 

"l 

• 

,, 
J 

"> .... .... 
c:( 

z 
'( 

.iJ 

J 
<l 

.... 

u 
z 
<l 
z .... 

... 
./1 
'>-
.J 

4 
z 
<1'. 

•• 

fi~,fl ,fl 
:::>O 0 
::>O-::>O 
• • • • 

::> 0 :::> -0 
f't fl 

.. .... 
__, 
<l 

J <l 
fl ...... .. z J 

_Ju.J .JJ 
~ 'l. ::i 
.,_ >< z 
-..i.J ::::, 
').. 0 
<l?••il. 

0 -C,: 
........ o 

z-3u 
.:> "t' :) 

',J :r:: ..., 
~----'> 

••:r,- X 
.I) J l:'. .:i ..., 
.JJt-OZ:/'l 
- .u-i"':>.J 
<I :r d:u. :r 
-:r: 

.., 
z 

~ -L .,_ 
I Z - ::::, 
It :, 

u 
,.,J u :> 
f) <I l:'. 
~ :, .J 
U X JJ '-I 

J > 
" l:: i.l J .., 
J.J fl <I 
.., .;.J 

-:x: )! .... 

- 2! 
<t .:, 

J -
? :i 
:, .... 
u:: u 

,j 

.r: l:: 
fl :l. 
...... ...i 
_J 0 
n 
<f •• 
,_ :) 
.n ") 
.J t: -

) 

.J 
z lfil 
-::, • ::> 
~ ,..,:, 

'-'- . 
c.-l) 
fl .J .... 
_J~ •• 

DZZ 
<1<10 
,-_J-, 
tl)::l. ,
..., <X 

....., ..J 
:, r: ,~ 
,-1-z 

o::r 
.J _J ..... 
J: > ~ 
-4J 
-:, J.,) 

:, -:i
i.l _;j <X 
l::" l'. -__, 
-t r ..., 
►- _;,L 

◄ .... :, 
:i.. <1 :fl 
4 J'I 
.., er 

t 

_J 

t 
:, I 
,.... I 
,_ I 
<I I 
'.l:: I 

I 

.JJ I 
>'- I 
JJ :/'l I 
..J:, I 

U I 
l:: I 
'l. 

I 
:> I 
? I 
J I 
> I 
,J I 
1: 1 

J I 
::, I 
2'. I 
.u I 
> I 
,J I 
l:: I 

Z I 
X I 
:> I 
,,.._ I 
..J I 
XI 

I 

..I.JI 
.JJ .fl I 
I:: ><Z I 
0 <li...1.J I 
:.; I- :l.. I 
Z >< I 
.- .J I 

.J ' ,.- .n , 
l l:'.Z t 
t -:).J I ,~i• 
1<1><1 
I .u I 

I 
I 1./'l I 
~ _.J t 
.JJ >< I 
':) <t I 

,_ I 
I 

u.J I 
> I 
'l::'. I 
W I 
.fl I 
..a.J I 
'.:l::: I 

~D-D~---~D~~::>~~ ~ ~--~D~-~~ 
-~nD-~::>--~~n~~~~~~~~~-o~~ 
oo~o~~~~~~~~~~~~~~~~~~~oo 
• • • • • • • • • • • • • • • • • • • • • • • • • 

o::>:::>O::>O::>O:::>OOOOOOOOOOOOOOOO 

ODO:::>~~~-~~~~o-~DODD-t~--~ 
nDDDD~-n~n~-~~-~o~-D~~- ~~ 
o-~~~~-~~-n~-~-1~~~-00 1~~~ 
• • • • • • • • • • • • • • • • • • • • • • • • • 
-~-------N~N~~~~~~~~~»~D~ 

~OD~~~-nn-~~N~D~~D~~~OD~~ · ~ 
~~-OD~~/l~t~~n~NNN--.-0000-~ID 
-::>::>O::>OOOOO:::>OOOOO?O:::>OOOO?OO I~ 

• • • • • • • • • • • • • • • • • • • • • • • • • I • 
~oo-::>~oooo::>000000~000::>0~00 1 0 
llllllltlllllllllllll II 

I 

=>-~~D-n~~~~~-n~n~~1-~-nD~ 1 D 
~DDDOOD~~~DD~D~~~~-O~~~o4DD l
oooooooooooooooooooooooo- l ~ 

• • • • • • • • • • • • • • • • • • • • • • • • • I • 
ocooooooooooooooooooooooo 1-
1111111111 t 1111111111 I 

I 

o~D~-O~~ ~N-~D-0~...,~o-,..,~~~-O~ ~ 
~---------000000000000000 ~ 
oo::>000000000000:::>ooooooooo ~ . . . . . . . . . . . . . . . . . . . . . . . . . ~ 
0000000000000000000000000 0 

11111111 ~ 

o--~~...,~1nnn1t~-~-0~~0--~~
~~~~tt~~~~~~~~~~...,~"~-o-~~ 
0000000000000000000000000 
• • • • • • • • • • • • • • • • • • • • • • • • • 00000::>ooooooooooocooooooo 

I I I I 

o~-,n-0no-~ t -0~-nn--04o ~ Dn~n D 
"-J'\Y'l"-1~'\J-"'Y")""')..., -,I"!),.-,-..,"')_...,~-.,---, "-J_,O...,.rf) .1J 
o:::>:::>:::>oo-::>ooooo::>000000000000 
• • • • • • • • • • • • • • • • • • • • • • • • • 
00~0000~00000000000~00::>00 

I I I 

oooo~GoooooooooooQ0003~0 
• • • • • • • • • • • • • • • • • • • • • • • • • ~~=~~o~~o=cc-Q~o~c~~cococ 

0Nn~-0~~n-~-~-~~~::i~,..,~,..,r-0no 
'\J~Dn-~~o~~o~n-~~...,-0~--,...,~ no 
oooo---~~"~~,..,t~~~n~D-0-0-0~~ 
• • • • • • • • • • • • • • • • • • • • • • • • • 

0000000000000000000000000 
I 111111111111111111111 ttl 1-

JJ 
a.I 
I: 
fl 

~1oonn-t~-~-,n~D~-,..,-00~,..,-~n-0no 
.:x , ~nn...,-no~~D'\J~fl-nto~D~-...,...,~~o 
- • ~~t ~~...,~~~~--0000~0----oo 

!.JJ I _... I • • • • • • • • • • • • • • • • • • • • • • • • • • 
:.JI i100000000000000000000000000 
ZI 4 111111111111111111 
~ I .J I 
..J I 
~· 1 000~000000000~000000000000 
DI ~ 1oooooooc~ooooooocooo~ooooo 

, ~,n~nnnn~nnnnnnnnn~r~nnnnnn~ 
t J I • • • • • • • • • • • • • • • • • • • • • • • • • • 
l .10=0~000~00000~~~0~~0~~0000 
I 

.... 
? ~-~M~0~-~~o-N~3~-0~~~o-~~~~ 
~ ~~~~~~~~~~~~~~~~ 



Ir 

VI 
rv 
:y. 

ANALY ~I S OF U~CU MM I S~I UN l Nu flNAN CING ANU ACCOUNT I NG ALT~HNA Ti vtS 

LA St. #l-CJ 

f I NA~CING Mt THOU : t ~T A~L I SH ~UNU Af AGt. £~HU 

TA~ ACCUUNT I N~ Mt THuu : Ot.FcH~tu TAA ACCUu,~Tl NG 

KAT t. OF ~t.TUKN ON CAP ITA L : 4 .00~ 

CAPITAL Ht.LlUlkt.D 10 ~ST AbLl~rl FUNU 
AMUKTlLEU uv tR Td t PLANT Llfc . 

ASSIJ,... E.u ..,A l t. OF !NFL ATI ON : d . 001, 

HALAN CE ~HttT ACCOU NT ~ 
------------------------------Ot.F 

FUND LA Pi fA L Rt.~ERvt. TAX~ ~ AGE 

ON FUNO: O. U ~ 
TAX ~AT E!> : 

Rt TUR1~ UN CAP l l AL: 
AT ~ut LtRO AMOKT1LAT1ON EXPENSt: 

FUNU uRV~ TH : 
Rt.St.KVt COMPOUNOtu AT 

INCOME ACCOUN TS 
-------------------------------AMU KT TAX CVN~f $ PR LEVEL 
t. Xr-'t NSt t.XPE NSt. Ht TUKN Rt:Vt.NUt. KtVtNUE. CO~ T 

S0 . 0O t> 
':>0 . OO'i> 

0 . 0 'i> 
8 .0 0 'i> 

RATlU --- ------ ------- ------- ------- ------- ------- ------- ------- ------- ------ -------
0 
l 
2 
) 
4 
5 
6 
7 
8 
9 

10 
1 1 
l e 
lJ 
14 
lS 
lh 
1 7 
18 
19 

~? 
c.2 
c.J 
2.:+ 
c:> 

1 . 000 
1 . 000 
1 . 000 
1 . 000 
1. uoo 
1 . 000 
1. uoo 
1. uoo 
1 . 000 
1. voo 
1. uoo 
1 . 000 
l . O 00 
1 . 000 
1 . 000 
1. oou 
1 . 000 
1 . 000 
1 . 000 
1 . 000 
1. uoo 
1 . 000 
l . Ooo 
1. uoo 
1. uoo 
1. uoo 

- 1. uuo 
- 0 . '-ld O 
- 0 .',I ':::> !; 
- 0 .YJ':::> 
- 0 .-;1 l 
- 0 . 8 1::i'+ 
- 0 .rl ':> 6 
- U • de 7 
- 0 .7-J '::> 
- 0 .lo3 
- 0 . lc.t:3 
- 0 . t>'-,J 
- 0 . o':>6 
- 0 . 61 '-, 
- 0 . ':>81 
- 0 . 5 4 ] 
- 0 . :,0 6 
- o. '+ 10 
- O.'+ J 7 
- 0 .407 
- 0 . 383 
- o. Jo 7 
- O. Joe:: 
- O. J/4 
- 0 . 412 
- 0 . ':>00 

- 0 . 0 4 0 
- 0 . 0 t:S J 
- 0 . lc.9 
- 0 .179 
- 0 . 2 .31 
- 0 . 2 1; 1 
- 0 . 3 47 
- 0 . 409 
- 0 .47 ':> 
- 0 . S'+ J 
- 0 . 6 14 
- O. ot::17 
- 0 . 7bc. 
- 0 . !;Jd 
- 0 . 91 -+ 
- O. Yd t3 
- 1. oov 
- l . 1 co 
- 1 • l ts b 
- l . 2 34 
- l . c.66 
- l . c. I ':> 
- 1.2':>e 
- 1 . 176 
- 1 . 000 

o. oc::o 
O.O'+i 
0 . 06':> 
o .Ots'i 
o. 11~ 
o .14~ 
o .llJ 
O. dO'., o. aJz 
•J • d 7 ~ 
u. Ju l 
o .J'+4 
l) • J d l 
tJ • '4 l ~ 
d .4 ':> i 
v .~'i'+ 
1) . !:>Ju 
o . ~oJ 
o. ~'iJ 
0 . 0 1 7 
o .t> JJ 
O. ~Jb 
J. oco 
o . ~i;o 
u . soo 

o. o'+ O 
0 . 0 '+J 
O. U4 b 
U • U '+'-i 
u . u:,J 
o. u~b 
o. o~9 
u. ooc 
0 . 006 
0 . 008 
o . u 1 1 
o. u/J 
0 . 01.., 
0.0 10 
u . u7o 
u. ol '+ 
o. ulc 
u . 061 
o.vS',l 
0 . 04d 
o.oJc 
u.ot19 

- o. u2 .. 
-o . u7o 
- U.l7 b 

0 . 04 0 
0 . 039 
O. OJ d 
0 . 0)7 
o .0 36 
0 . 03:> 
0 . 03'+ 
Q. OJ J 
0 . 032 
0 . 031 
0 . 02',l 
0 . 028 
0 . 020 
O. Oc.':> 
o . 02J 
0 . 02c. 
0 . 020 
0 . 019 
0 . 0 l I 
U. Olb 
0 . 01':> 
o . Ol:> 
0 . 0 14 
0 . 0 1 '., 
0 . 0 10 

0 . 0 4 0 
O. OJ9 
0 . 0 .38 
O. OJ7 
O. OJ6 
0 . OJ ::> 
O. OJ4 
O. OJJ 
0 . 03 2 
O. OJ l 
O. Oc.9 
0 . 028 
0 . 020 
0 . 0~'., 
o. ocJ 
o . ut2 
o. oc.o 
0 . 019 
0 . 017 
o . Olo 
O. U15 
0 . u l ':::> 
0 . 014 
0 • O l :> 
U. Ol b 

TUTAL 

- 0 . 120 
- 0.121 
- 0.12J 
- 0.12 4 
- 0 . 120 
- 0.121 
- o . 12ts 
- 0 - 12':J 
- 0 . 12-J 
- 0 • l 2':J 
- 0.}c.'i 
- 0 . l 2'-i 
- O.lc./ 
- 0.12':> 
- o.12c 
- O.llts 
- 0 . llc. 
- 0.104 
- 0 . 09'+ 
- 0 . 081 
- 0 . 06J 
- 0 . 03'i 
- 0.00:> 

0 . 0'+ b 
O.l tt J 

- u. 111 
- 0 . 10 '+ 
- 0 . 098 
- 0 . 09 1 
- 0 . 08':> 
- o. Oefi) 
- u . 0I'=> 
- u . uo<.; 
- 0 . 065 
- 0 . 060 
- 0 . 0':>':> 
- u . O':>l 
- 0.047 
- 0 . 0'+J 
- v. oJ~ 
- 0 . 0)'+ 
- U. 030 
- 0 . 0c.6 
- 0 . 022 
- 0 . 011 
- 0 . 012 
- u . 001 
- 0 . 001 

u.001 
0 . 021 ------- -------

- c. . 3lo - 1 . }4':, 

l . OdO 
1 . 166 
l. 2b0 
l . 3o 0 
l .469 
l. Sd7 
t . 7 14 
l . t;'., l 
l. 9-JY 
2 .1 :><t 
a . JJ2 
2 . ':>ld 
2 . 7c.O 
a . 9.J7 
J.llc. 
J . 4co 
3 . 700 
J • 9 '-i b 
'+.3 1o 
4 . 6ol 
~ . OJ'+ 
5 . 4J7 
5.811 
b.J'+l 
61 e8 '+ 8 

0 . 031 
0.07 1 
O. lO J 
O.l J l 
0 .1 ':>d 
0.181 
0 . 202 
O. c2 l 
o . cJd 
0 . 2'=>c. 
O. cbJ 
0 . 27 J 
0 • c. t:h) 
o.28':> 
0 . 2dd 
o . c.8~ 
u . c.8 0 
0 . 21;2 
o . 2 7':> 
o.2 t:> ':> 
0 . 2'.,l 
o.c.J':> 
O, clJ 
u.l8':> 
0 • '+b 

I 



ANALY~l~ Of Jt.CUMMl~~lUNINlJ flNANCINu ANU ACCOUNTlNb ALTl:.~1~ATlVt~ 

CAS[ #l-C4 

r' } N•\N L [ 1\jl:, Mt. T HOL) ! f-_ '.:, T Adl I '.:,H r u :~l) A) Aul:. Lt~O 

TAX A(.CUu~TlNG MtTdUU: O~f[N~tJ TA A ALCUU,~flNG 

CAPll'L kluU lk tO TU t~TA~LI~~ ~u~u AT Aut Lt~U 
A~~~Tllt_l) UV~ij T~t. PL ANT LlfE . 

AS~U~tu ~Alt U/- ! Nf.LAT l ON: ti. 00$ 

KATt. Or ~tfU~N UN CAPlfAL! 

T A,11. 
ON FUNO ! 

RATt.~: 
~t. TUI-<,~ VN CAPITAL: 
AMO~TlLATION EXP~NSti 
fUNL) 1.>t-<Ul#TH : 
Mt:,t~Vt LOMPUUNUtU AT 

dAL~NlE ~httT ACCOUNT~ !NCOMt ACCUUNf:, 

AGE. ---
0 
l 
2 
J 
4 
~ 
6 
7 
ti 
4 

10 
l l 
12 
lJ 
14 
i5 
lt> 
' 7 lo 
'9 , . 
~o 
21 
cc 
~3 

c'+ 
25 

-----------~------------------L) I:./-
t UN U LAPITAL ME~EMVI:. TAX~~ ------
l . u 00 
1.000 
1. uoo 
1. ouo 
1. uoo 
1 . 000 
1. uoo 
1 . 000 
1. uoo 
1 . 000 
1 . 000 
1. uoo 
1.uoo 
1. uou 
1.000 
1.uoo 
1. uoo 
1. uoo 
1 . 000 
1.tioo 
1 . 000 
1. 000 
1. oou 
1. uou 
1. uoo 
1 . 000 

-------
- 1.000 
- 0.'J'tsO 
- o • ..,,s~ 
- o. '-13:::, 
- 0 . 911 
- 0.8d'+ 
- u. ts'.:>o 
- 0 . dt:.l 
- O.l'-1':;, 
- 0 .lo3 
- O. lc.d 
- 0.o'i3 
- 0 .6:> b 
- 0 . ol'l 
- 0.::>dl 
- o. ~ ... J 
- 0.~(/Q 
-0.'t/0 
- 0 .... 3-,, 
- 0.'+07 
- 0 . Jts.3 
-o.Jo -, 
- 0. Jbc 
- 0 . J-/ 4+ 
- 0 .-. 12 
- 0 .!:, 00 

-------
- 0 . 0-+0 
- 0 . 0tsJ 
- 0 . lt'i 
- 0 .119 
- 0 . 2Jl 
- o . 2r:;1 
-0 . )<+7 
- 0 . 40'1 
- 0 .4 7'.:> 
- 0 . S'+J 
- 0 . 6!4 
- 0.6d/ 
- 0 . 76t!. 
- 0.tiJd 
- O. ~l.:+ 
- U . '-?dM 
-1.UbU 
- l.lt6 
- l • l tso 
- 1 . ? J4 
- 1 . 266 
-1 . 27':J 
- 1 . 2:>2 
- 1 .170 
-1. 000 

-------
u . 020 
u.O'+c 
0.Qb';> 
o .O ti9 
I)• 11 b 
1) . }44 
u .l l..; 
l) .dO:> 
u.dJI 
11 . 212 
,) .3 l)/ 
d .3'+<+ 
1J.Jdl 
u .~l ',1 
IJ.4:,f 
u .~',1-. 
o .l:i .JO 
0.Sbj 
U.3':f.l 
o • o l 7 
() .b J.J 
u .bJd 
,, • bco 
o .!:>do 
U.:> 0U 

-------------------------------AMURT TAX 
t.Xf->t.N~t t.XPEN~t -------

U. O't O 
U•V'f J 
u. v'to 
u . u'+'-1 
o. u':>J 
0 • u '.:> t> 
u.v~"' 
u. uoc 
u. oon 
Uo Ubd 
U. u 7 l 
IJ • V / _j 
0 . 0{':J 
o.olo 
U • U ., b 
u . v7'+ 
u . u7t!. 
U• 0Ql 
O. (J~'i 
o . u .. ti 
u. o3c 
U• V0',1 

- 0 . 0c '+ 
- 0 .010 
- 0 .llb 

-------
0 . (JI., 0 
0 . 0J',1 
0. 0)ti 
O. OJl 
o . 0Jo 
u . 0J':J 
u. (J J <+ 
0 . 03.J 
o. o3c 
u . 031 
0 . 02-., 
0 . 02d 
0 . 020 
0 . 02:i 
o.02J 
o . 02i::. 
o . 02u 
O. Ol',1 
u. 0 l / 
0 . 010 
0 . 01'=> 
0 . 01::> 
o . Ol '+ 
0 . 011;, 
0 .016 

1-<tTU~N ktVt.NUt. -------
u. o ... o 
o . 0J~ 
O. OJti 
u . OJ7 
0 . 0Jb 
O. OJ::, 
0 . 0J '+ 
U. 0JJ 
o . uJc 
0 . 0Jl 
o. Oc9 
u.Oc ti 
0 . 026 
u. uc=> 
O. Ot!. _, 
0 . 022 
o. u20 
o . Ol',1 
0 • 0 ! l 
u.ulo 
0.01:> 
o.ul'.:> 
o. vl'+ 
0 • 0 1 :> 
0 . 0lb 

TUTAL 

-------
- 0 . 120 
-0.121 
- 0 .lcJ 
- 0 .12'+ 
- 0 .1 20 
- 0 . lt!.f 
-O.lcd 
- 0 .1 2',1 
- 0 . l c'i 
- 0 . 12-i 
- 0 . l c':, 
- o. l c',I 
- 0 . lt!.7 
- 0 . 12:::, 
- o . 12t 
- 0 . lld 
- 0 . }lt!. 
- 0 .1 04 
-0. 09 '+ 
- 0 . 081 
- o. ooJ 
- 0 . 0J~ 
- 0 . 00'.:> 

0 . 04 6 
O. l t+J -------

- 2 . Jlb 

::> I > 
~t Vt.1,JUt -------

- u.111 
- v . lO'-t 
- 0 . U<;d 
- ti.0'-11 
- U. Uti5 
- lJ.Uti0 
- u . 011:> 
- u.oor,, 
- 0 . 065 
- 0 . 0t>O 
- u.oss 
- u . O:,l 
- U. 0'+7 
- 0 . 043 
- U. QJ',1 
- 0 . U) '+ 
- 0.0JU 
- o.uc6 
- o.02c 
-U.017 
- 0 . 012 
- 0 . 001 
- 0 . 001 

0 . 007 
0.021 -------

-1 • 1 9:, 

PR LE.VEL 
COST ---- --
leOtSO 
l .lb6 
1.200 
l .JoO 
l .4b~ 
l.:,ti7 
1.7!'+ 
l.ti=>l 
l.9'79 
d . 1=>'1 
2 .JJ2 
a . 51d 
2. 1co 
d . 'iJ 7 
J . l / 2 
3 .4t!. 6 
J.7uo 
3 • 9 '-16 
-..Jlb 
tt.bt>l 
$ . OJ➔ 
~.t+Jl 
':> .81 1 
o. J'+ l 
o . 8 '+tl 

... oo~ 
o. o ~ 

:,Q.001> 
:>O.OUt, 
o. u ;t, 
d.00~ 

RATIO 
-------

O. OJl 
0 . 0 7 l 
O. lQ j 
Oe lJl 
O.l:>d 
o . ltil 
0 . 202 
u.221 
O.cJtl 
o.csc 
o. 2oj 
O.tlj 
o. tdO 
u . ctS-:> 
O.ttld 
o .t8d 
o.cdb 
o.c tlt 
u.cl-:, 
o.26'.:> 
o. c=>l 
0 .23':J 
0 .2 13 
u .18-:> 
0 . 140 
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AN ALYSIS OF OtLUMMlS~IUNlNv F.lNANCINu ANU ACCOUNTING ALTtKt~ATlVES 

CASE #2 - J 
r lNANClNu MtThuD : PLACE ACCHuAL~ IN A rUNU RATt Or ~tTUHN ON CAPllAL: 4 . 00~ 

TAX Al(uu~TlNG MtTHUU: NOT APPLILAdlt 

U(CU~MlSSlON!NG LuST ESTIMAI~ ~KUJ~CTtU AT ASSUME:.O 

TAX kATE:.~: 
UN FUNO: 0. 0 'i> 

kAlt Ut INfLATlU~ TO THE:. tNu 0F ~ACH ALLUUNTlNG YtAR . 
ASSU~tu HATE OF l1~FLATION: ~. oui 

dALANCE SHtE:.T ACCOUNTS lNCOMt ACCOUNTS 

RtTURN UN CAPITAL: 
AMORTILATION EXPENSt: 
fUNtJ \.>KUWTH: 
RtSERVE:. COMPOUNOtU AT 

------------------------------ -------------------------------

~0.00i> 
o. o 'i> o. o ~ 
8.0011 

utf AMUMT TAX CUN~T $ PR LEVE:.L 
AGE Fu,~o LAPITAL MESERVE:. TAXE:.S tX~tN~t EXPENSE RtTUMN MtVtNUt RtVtNUE COST RATIO --- ------ ------- ------- ------- ------- ------- ------- ------- ------- ------ -------0 

l 
2 
3 
4 
s 
6 
7 
6 
'-J 

10 
11 
12 
13 
14 
l '=' 
l 6 
17 
18 
19 
dO 
dl cc 
dJ 
d4 
2:, 

o.o 
0.043 
0 . 093 
0 . 151 
o.~18 
o.t94 
Q. Jdl o.,H:so 
(). ':)l..jc_ 

0 . I c.O 
0 . dt,4 
1 . \) c't, 
l . cus; 
l . <+14 
1 . 04';:; 
1.903 
c'.1'13 
2.':>lb 
'I. • d 7 7 
J.cbO 
J. /2'-J 
'+eC:28 
4. I t:!i4 
:i.<+0c 
b.U/:id 
bod4M 

o.o 
o. o 
o. u 
o. o o.o 
o. o 
o.o 
o.o 
o.o 
o. o 
u. o 
o.v 
o.o 
o.u o.o 
o.o o. o 
o. u 
o.v 
o.o 
o.o 
o.o 
u.u 
o.o 
o.o o. o 

- 0 . 043 
- 0.093 
- 0 . l:>l 
- 0 . 218 
- 0 . 294 
- 0 . 381 
- 0 . 4d0 
- 0 . S'-J2 
- o. 1co 
- 0 . 804 
- 1 . 026 
- 1.209 
- l.414 
- l . 64':> 
- 1 . 903 
- 2.193 -c. ':> 16 
- 2.'dll 
-J . 2ti0 
- J.7c9 
-'+.22d 
-4.7b4 
-:>.402 
-o. Qt:jlj 
-o • 8'+!:l 

u.o 
o. o 
o. o 
o. 8 \) . 
o. 
o. o 
0 • I;) 
o. O 
u. o 
1) . 0 
o. o o. v 
o.o 
0. tJ 
0.0 
\).(j) 
o.o 
o.o 
v.til 
o.o 
0 • 4) 
u.Q 
\) • 4) 
o.o 

-

o . uttJ 
u. o;,o 
0 . 0~8 
0.001 
o. uzo 
0 . 0"1 
0.09'i 
V• llc 
0 . 12, 
u.144 
0.102 
\). J. t;j 
u.c:O':> 
o. cJ 1 
o.c':>H 
u.2~..., 
u.JtJ 
O.Jbl 
0.40J 
0.t.+49 
O.':>UO 
0.:,:,6 
Uot>ld 
Uet>l:!b 
u.7t,l 

o. o 
o. o 
o. o 
o.o 
o.o 
o.o 
o.o o. o 
o. o 
o.o 
o. o o. o 
o.o 
o.o 
o.o 
o.u 
o.o 
o.o o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

o. o 
o. o 
o. o 
o. o o.o 
o. o 
o.o o.u 
o.o 
o.o 
o. o u.u 
o. u 
o.o 
u.o 
o.u o.o 
o.u 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

TOTAL 

-0.04J -U.04@ 
-0.05U -0.043 
-O.OSti -0.046 
-0.06/ -0.049 
- O.Q7b 
-0.081 

-0.052 
-o.oss 

-0.09'1 -0.058 
-0.111. -0.061 
-o • 12 1 -0.064 
- 0.144 -0.067 
- 0.161. -0.010 
-0.18J -0.073 
-0. 20':> -0.Ulb 
-0.2.31 -o. 0 71.J 
-0.cStj -U.081 
-0.28'1 - U. 0 l:S4 
-O.J2J -0.087 
-0.Jt>l -U.090 
-0.40J -U.093 
-0.4'+'-I -0.096 
-0.:,0U -0.0'19 
-0.550 -0.102 
-0.6lti -0.10:> 
-O.o8b 
-0.761 

-0.108 
-0.111 ------- -------

-6.841:S -l.8d'-; 

. "- - -- ~ -- - -

1-.oi:so 
1.166 
1, .200 
l . 3t>O 
l .469 
.l-.Sti7 
1.714 
l.8':>l 
1.9-..;9 
2.l':>9 
a.JJ2 
a.s1H 
2.1co 
d.9J7 
J.172 
J.4c6 
J.7U0 
J • 9'16 
'-•Jlb 
't.bbl 
~.0J4 
~.4J7 
s.lj,1 
6.3'+1 
6.8'+8 

0. O'+O 
O.ObO 
0.120 
0. l t>O 
0.200 
0 . 240 
0.280 
0.J~0 
o.Joo 
0.400 
0.441) 
0.'+80 
0.':>20 
O.':>&O 
0.600 
0.040 
0.080 
o.1t.o 
0.7bO 
O.tiOO 
0.840 
0.880 
0.920 
0."160 
1.000 

I 
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ANALY~lS OF OlCOMMl~SlUNlNv FINANCING ANU ACCOuNTlNG ALTt"N~TlYtS 

CASE s,J - J 

FINA~CIN0 MfTHuD: FINANCE Al U~C8MMI$~1Uf~l~v HATt OF ~ETUHN ON CA~lfAL: 4.00~ 

TAX ACCUUNTl~G METrlOU: NOT M~PLICA~Lt 

DECO~MlSSIONlNG co~, ESTIMAlf ~MOJtCTtV AT ASSUMED 
MATE uF l~~LAT1v~ TO THE tNU OF. ~ALH A~CVUNTING YtAR. 

ASSU~Eo kATE OF INFLATION: a. ooi 
8ALANCE SdttT ACCOUNT~ INCOME ACCOUNTS 

TAX t-<ATES: 
RtTURN UN CAPITAL: 
AMOijTlLATJON EXPENSt: 

~~SE~vt COMPOUNUEU AT 

------------------------------ -------------------------------OEf AMUMT TAX 
FU1~U LAPITAL ~ESEMVE TAXE~ tX~tN~t E~PENSl ~tTUKN KtVtNUt AGE 

Cul~!:> T $ I,.>~ LE. VtL 
~t:.Vt.NUE COST 

:>O.OO'ii 
o. o i) 

ts . OO'ii 

kATIU --- ------ ------- ------- ------- ------- ------- ------- ------- ------- ------ -------0 
l 
2 
3 
4 
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9 
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i:.2 
23 
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o. o o.o u.o 
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o. o 
o. o 
o. u 
o.o 
o.o o.o 
o.o 
o.u o.o 
o.o 

o. o 
o . O'+J 
0.0'13 
o . 1s1 
0 . Zlb 
0 . 2'14 
0 . 3til 
0 . 4d0 
O. S9~ 
0 . 7 20 
U.tio4 
l . Q2t> 
1 . 20-} 
l . '+ l 4 
1 . €,4~ 
1.~0J 
2 . 193 
c.Sl6 
2.B77 
J.adO 
3. 72'-J 
4.2cd 
4.1t:!4 
:>.4t02 
6.088 
6 . 8'+d 

- 0 . 043 
- 0 . 093 
- 0 . 1:>l 
- 0 . 218 
- 0 . 294 
- 0 . 3tsl 
- 0 . 480 
-0 . 592 
- 0 . 120 
- 0 . 864 
-l . 026 
- 1 . 209 
- 1 . 414 
- l . 645 
- l.903 
- 2 . 193 
- 2 . 516 
- 2 . 877 
-3.2d0 
- J.7c<.J 
- 4.228 
-4.78'+ 
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- 6.848 
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o.~ () . 
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U • O'tiJ u. o 0 
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0 • 0 '-I 
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O • l Z 1 
l) • l 44 
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UeJbl 
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O.bg8 0 . 6 6 
o. 7 l 

o.o 
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-0 . 004 
- 0 . 006 
- 0 . 009 
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TOTAL 
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- 0 • 04 7 -o.osu 
-0.054 

-U.Q4Q 
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-0 . 04 
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-0.201 

-0.040 
-0.040 

-0.~l I -0.040 
-o.2J~ -0.040 
-0.2:>4 
-0.274 

-0.040 
-0.040 ------- -------

-3-151:S -1.0Qij 

i- . OdO 
1, . 100 
1.200 
l . Jo0 
l • 46',l 
l.5d7 
}.714 
1.8:>l 
i,.9-;9 
2.1::,9 

I.JJ2 
• 518 
• 7 c.O 

c..9J7 
3 • 112 
J.4co 
3.100 
J.996 
4 • J l 6 
~ • 60 l 
ti.OJ4 
5.4J1 s. 8 / l 
o.J'+l 
o.848 

0.040 
0 . 080 
0.120 
0.160 o.coo 
o.~40 
0.21:to 
O. JdO 
0.360 
0.400 
0.440 
0.4d0 
o.520 
O.:>bO 
O.bOO 
0.640 o.odo 
0.120 
O. 7tiO 
O.dOu 
o.lj4o 
O.ddO 
o.~20 
0.lib0 
1.000 
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ANALY ~lS Or Ot~OMMlS~lONlN~ FINANCING ANU ACCOUNT ING ALT£KNATl~ES 

CASE #3- t; <+ 

FINANCINu MtThOO: FINANCE Al UtCOMMl~ ~lUi~lNu 

TAX ACCOUNT lNu MtT~ UU : DE PRt ~ lATi O~ ~tStKV~ ACC OUNT ING 

UEC O~ ~IS~IO~lNG cosr EST IMAlt ~ROJt CTtU AT ASSUME D 
RATE Or l~fLATl ON TO ES TlMA TtD DATl Or ~tTIK£MENT. 

ASSU~EO RATE OF INFLATI ON : ~. ooi 

RATt Or ~ETUKN UN CAPITAL: '+.00~ 

TAX RATES: 
RtTU~N UN CAPIT.AL: 50.00~ 
AMO~TllAT16N EXPENSt: ~o. oo• 
RtStRvt COMPOU~OEU AT 8.00~ 

BALANCE S~tt T AC COUNTS INCO ME. ACCOUNTS 
------------------------------ -------------------------------AMU~ T TAX _0,~~T i PR LEVEL 

AGE. 
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ANALYSIS OF DtCOMMIS~lUNlNu flNANCING ANO ACCOvNT ING ALTERNATIVES 

CASE #3-CJ 

f lNA~ tlNG METHOD! FINANCE Al UECOMMISSlUNlNG 

TAX ACCOUNTING METH UU : D~FE~~Eo TAA AtCUvN TING 

8ECO~Ml~~lUNlNu cu~T ESTIMATt PRUJtCT~U AT A~SUMED 
RATt OF INrLATIO~ TO TH~ tl~U Uf tALH ALCUUNTING YEAR. 
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KWER Rf.ACTOR DECc:»1MISSIONIN:;: 
NRC REGULATORY DEVELOPMENTS 

Nicholas S. Reynolds 
Partner 

Debevoise & Lioerrr~n 

The following comrrents represent rry personal views on the 
legal and financial aspects of fX)wer reactor decommissioning, and 
not tne views of the Utility Decommissioning Group (to wnich I 
arn Legal Counsel). Before I discuss t.'"lese aspects of the decom
missioning question, let me first provide a little background on 
the Utility Decomrrissioning Group. The Group was forrred in late 
1977 to participate in the NRC reevaluat.ion of its policies and 
regulations governing decommissioning . Since that tlJTle, the Group 
has followed closely and provided input to the development ot the 
legal, financial and technical aspects ot power reactor decommis
sioning by the NRC. Tne Group consists of 15 power reactor 
licensees and the Wison Electric Institute. 

I. NRC ROLE IN DECCT-1MISSIONING FINANCING 

In my view, the NRC lacks jurisdiction or authority over 
matters of economic regulation and utility tinancing wh1cn would 
be necessary to ll11pose a particular decommissioning funding 
arrangement on NRC power reactor licensees. Such matters are 
properly aodressed by State ratemaking agencies or the Feaeral 
Energy Regulatory Commission ("FI:.RC") . 

The jurisdiction of the States ana FERC is specitically 
preserved in Section 271 of the Atomic Energy Act, which provides 
that nothing in the Act af tects "the authority or regulations of 
any Federal , State or local agency with respect to the generation, 
sale or transmission of electric powet produced through the use ot 
nuclear facilities . " In addition, Section 272 of the Act subJects 
NRC licensees which either transmit or sell at wholesale 1n 
interstate cornrrerce electric energy generated by nuclear power 
reactors to the regulatory provisions of the Federal Power Act . 

The NRC Staff apparently does not dispute that it lacks 
jur 1sdiction to prescribe the funding arrangement for decornrr,is
sioning cost recovery . For example , 1n the Staff's dratt ref.X)rt 
titled "Assuring the Availability of Funds tor Decornrnission1ng 
Nuclear Facilities" (NUREG-0584, Rev . l) , the Staff noted that 
"NRC should avoid ll11£X)s1ng requirements so specific that they 
ll11p i nge on state or tederal ratemaking authority or on utility 
accounting practices, particularly when the effects of those 
requirements are not all that <.:lear" (NURffi-0584, at p. 38). 
Likewise, the Staft observed at the State workshop last year 1n 
Seattle tl1at the NRC "is not in the ratemak1ng business and aoes 
not want to (be}," and that the NRC could not "preempt other 
au tr.or i tiPs" in the r~alrr ot economic regulation ( NUkLG CP-0008, 
at p. 242) . Thus, it appears that all parties to the oecorm11is
sion1ng yuestion -- the NRC, the regulated industry, a.oo 
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St te and r~-0eral econo~ic regulators -- are in ag1~ement that the 
NRL snoula not and as a matter ot law may not involve itselt 1n 
atters ot economic regulation . 

~hat tnen is tne proper rorrr~l ro l e to r the NRC on tne l egal 
and • inancial aspects of tJ1e decommissioning LI 1estion. Tn~ NRC 
nas Jur1sd1ction and authority to require a licensee to demonstrate 
that it possesses or has reasonable assurance of ootaining the 
funds necessary to cover, 1nte~ ctlia , the est11"1ated costs of 
p: rmani:=ntly shJt '" 1n1:3 d ,;,.;r. the facility ana maintaining it in ZJ 

..,af conditi · . ulations are founded 1n § 182 of the 
At 1c Ener i rovides for a determination by the tlRL 
~ tan a~pl1c c1ally qualified to perform the act1vit1es 

platl:'d y "'e . NRC regulations require cll1 aI_Jpl1car1t 
a PJ~ r rtdc~ ting license to demonstrate that it is 

1all al1fi decomn1ss1on the reactor Jnder review . 
, . r. art , 3 t) and Apf--2nd1x C. 

1 1cally :,. aft review on tne 1.ssue of t1nanc1ctl 
quai t ~e 1ssion a reactor has not t.2en of rraJOr 
signitic nee . .e Staff in trie past generally has been ·ontent to 

aKe the necessary tinoings of financial gual1t1cat1ons on the 
tasis of anr..1al re[-X)rts , general financial staten nts, and other 
3eneral intorrration required to be 3Ubmitted in the OL application . 

,-Jever , I sense an indication that the Staff 1n its proposals to 
l'1e Cro.rrission o +- e aecomrriss1oning tulemaK1ng will recommend 
rnat a mucn mores 1O.Js financial qualifications review ce 
undated on t.he decomm1sbion1ng question . 

I:1 aad1 tion, the NRC could nave ar1 l.ITlpOrtant advisory 
role to pla:/ in prov1oing its licensees and the States dnd 

F RC ¼1th guidance as to what we NRC perceives to De 3 rC1J1ge of 
··eptable '11€:t.nods to t1nance decornrnss1oning . In other words , 
e :-!RC m1qnt 1nd1cate t.ne range of rnethoas of decormn1s.,1on1ng 

ost recovery which woula generally provide 1t w1tr. t.'"1e "rE>asonable 
a s irance" 1t rr,ust na·:e t t at licensees are t1nctni.;1ally qual 1t1('<:3 
to deco,JTi1ss1on . However , the NRC shoula not J2!E.CJude dny viable 
f.1na1ng option f r om oeing UT.plemented by tl1f-' economic regulators . 
Tl-:1s .;iew is not incompatirle with the C0!'1ITUss1on ' s statutory 
reed to rP·;iew for f 1nanc1al qualif1cat1ons , for il thP applicant 
~annot demonstrate its financial gualitications to the Corr~1ssion 1 s 
cat1sfaction , t he Camn1ss1on rnay refuse to issue a lic1-n::.e . Thus , 
tre Corr~iss10n could review each appl1cat1on on a case-by-case 
basis to assure that one of thP acceptable funding rretnvds w1 11 r.ie 
uttl1zed , or find as 1n the alternative that some olhet arrdngement 
wc.1s accer:t anle . 

• 
In addition , the Commission can greatly a1a tJ1e cconorr1c 

regulators by providing detailed gener 1c analyses of the tr:.ctinology 
3nd costs ot power reactor decomrr i ssioni ng . These tP-'':JUlators t1ave 
..ipparently experit=-nceo considerable aif:f1culty i n deriving deco111-

.1ssioning cost estimates for use 1n rate proceeu1ngs , and t11e 
O!T l.::.Sion coula till the 'JOld which appdrently xists. 'lhe NRC 

Staff: issued such rei;,or:ts on P\-ffi. decomrr1ssionin9 1n June 1978 ctnd 



August 1979 . It will issue its report on B~R decommissioning 
shortly . 

II . NRC STAFF EVALUATION OF fUNDING OPTIONS 

The NRC Staff has developed five criteria with whicn to 
evaluate the viability of the various decommissioning funding 
options. Those criteria are (1) the degree of assurance the 
option provides that necessary funds will be available when 
needed; (2) the direct and indirect co::;ts of the option; (3) tne 
equitable aspects of the option (i . e ., who pays); (4) t.ne degree 
of resP?ns1veness of the option to changes in inflation , interest 
rates, reactor life, and decommissioning costs; and (5) the 
ability of the option to accorrrnooate differing ownership and 
jurisdictional arrangements for a given reactor tacility . 

Against these criteria, tne Statf has seriously eval:.Jateo 
tne following four basic options for funding decomrr1ssioning 
costs: (1) prepayrrent or funding at comm1ssion1ng, (2) a funaw 
reserve accumulated over plant life, (3) negative net salvage 
depreciation and reinvestment in plant, and (4) surety bonds . 
In the Staff's draft report on this matter, the Staff inaicateo 
a strong preference for the prepayment option, prl.ITlarily on the 
bases of tne "high level of assurance of funds availability" ana 
the Staff ' s tentative conclusion that the cost of this option 
1s not substantial l y higher than other options (NlJREG--0584, 
at p . 39) . 

I take issue with this tentative conclusion of tne Staff on 
two pr incipal bases . First , the required level of assurance tote 
provided by a funding option from the standpoint of tne Staff must 
be more clearly defined. The Staff states the question as follows: 

"How high is the probability that the 
[funding) al ter nat i ve will actually 
provide funds when needea to pay for 
decommissioning? " (Nl!Rffi-0584, at p . 5. ) 

In my view , the essential task for the Staff should not be 
to identify which option provides the highest degree 0£ assurance, 
bu t to determine the range of options which provide reasonable 
assurance that decommissioning funds wil l be available when 
needed . This "reasonable assurance" goal simply is not recognized 
in the Staff ' s analysis of the funding opt ions under the assurance 
c r iter ion , even though the St at£ actually correctly identities 1t 
1n the conclusion of the r epor t, where it states that: 

" (T}ne NRC should al low a wide l atitude 
of appr oaches to implement some standard 
level of assurance . 

* * * 

542 



. . . 
--~-_ ... : .. ...u'.i...:...._·~ 

rhe NRC's function shoJld oe to require 
assurance of th€' ava1lab1l1ty ot deco.11-
rrass1on1ng tunas \-.1th 1n reasonaol0 bounds 
of. cost-etfe1..:t1veness . " [NUREG-0584, .:it
p . 38 (er1phas1s added) . ; 

Sinc..·e the Statf 's analysis 1s tainted by the rank1ny o( 
f Jnd1ng options on a "relative assur mce" basis, options wt,1ci ~ay 
1ndic>E:.-0 provide "reasonablP assurance" of fund a a1 lat 1lLty wPre 
ap r ntl aown rad r clJded by the Staft . In my v1ev. the 
St t's .JI=pr s f.,.,.rt1nent statutory a tt. r1ty ana 
J l ~~,-~~ ~iss1or. nas long recogr.12Pd Lh· 

tl 

II U 

s ~onable assur an1..:e" stdfladro 1n king 

.3 

1t1ons, 1nclua1ng t ose as t the 
apµl icants . L1K ..., 1st:, thP C ut t J e 

ns1 tent ... 1th U e r ~~u1r •ment ot the 
af(1r ed the 'ornrr11ss1on's us t 1t as 
l rr.a-: 1ng pov,;e r cont er I e-u 1_:.-. n tr 
ower _R1cac_tor:_ De1eloprn nt co. l tr1 dl 

.. 9 , 4 :961); accord , New En!3land 0J 

F . 2d ~, 9.3 1st 1...1r . 1978); Nader v . NJ::c, ~13 
D. C. Cir . 1975 . 

S1:1~.,, tne "reasu dble as urance" .-tcl!1durd cl ar ly reflP ·ts 
regu1rerr€nts t tne Act as interpret€:.~ O'f the COIW11ss1on ana 

e ourts, it ::nust iC. folla..-Pd as tne app!1cabl stundt1rd 1n the 
alJation 01 aecorr ~s1on1ng fund1nq options . I t~l1e1 that the 

St.aft' s ra1lure to Lltil 1ze this correct standar a 1n NURJ:;G-058 4 1s 
1rc ns1stent ~1th th se 4egal preced nts, ana t ~refo1e ur.l wfully 
influences the Staff ' s tentative ·onclJs1ons . 

~!1e sr>cona point on ·whl t, -:- t :1KP 1ssJe w1 ti the Stat f 1s 1ts 
ssrrf'.:.nt of the relative 1.. sts of the var1 us f r ,1 _ ptiors . 

I :' -. 1ew, :JUREG-0584 aoes not correctl::, assr.>c;s t.ne re ... at ... ve: 
-t~ of "'ach funding opr1on trorn th0 vieW? int and 1n the t rrrs 

f those wno ~111 a 1 l cate th 1sc costs , viz ., State regulators &1a 
t RC . 

Prdct1cal real1t1es of tt.e rr~ulaturJ s, st"' errand tt at 
a is~ ns t.,e based on an anal}s1s of costs to onsumers ad the 

/P'iUe r~uireT'lentc ot the utility . In U 1s lattPr regaro , the 
c ts · .... nicn dre relevdnt are not the aC"tual eng111eer ing and 
l1 p_:,-al ost s of the ecorru 1ss1onina act1vit1es , but rather t.he 

ctJ ... s which the licensee must reco·Jer fr:om its ratPpayers wn1cn , 
-1 .. t\;'.r tax1=s and other cons1aerat1ons , w1ll yield the ctctudl co ts 

t! (. actr:1ty . The draf t re[X)r t of the Statt fd1ls to accuLnt
adE:<~ .. att-ly tor tnese facts . 

,·.ren evaluating the •;ar 1ous funa1ng opt 10 1s, ne .11ust 
.lso cons1uer who will pay the dec0m., 1ss1oniny 1.. st~ ana at what 
- tct)E.S of r actor Ol:)erat1on . The Staff reco:Jr.lz"'S tt1at the 

r.=.payrrP'1r opt1 n would mst likely necess1tatP "r lut1v ly 
,rater costs on users ear l y 1n a fac1l1ty ' s l1t~ or even r-r 1or to 
l lant start-up , aepend1ng on how aoo whether tl1e funa 1s capl tdl 1z ~" 



t!UREG-0 84, at p. 26). And yet tr,E-' Statf 
f t.'1is faL:t s ~ge> ting thdt " d s r 

OlSJT'lSSE:d t 
up, t 
at t 

1.mpJ r t dil e 
rs at 

nd f IX r t. ] w111 ._ tr .:une ciS 

''1UREG- 84, at p. 27 • T 1s view 1s 1n'--v111i-,at b .. 
r1t r1on tabli hed oy th St i , and wlth he 

l 

r 1ng 

na iro s 
5. l ~ W 

the l1f 

II 

lty 

KS p 
f t e 

vi w f the Stdt [ pr ser tativ£s aL th 
thc.1t n group t nsl.!P1ers at a Jl n ti:._ d 
~ON r r J tr h la t;r,Jr d dispr p rt1 nate 

, 1t 1 h1 oo ttul that 
I are 

Stdt 
t .::,l n

or.., r 
t i ning iun 1ng eq lf 

dtt:.! torners curing t 
LCd ~ r r fX r 1ods. 

Ot our ' N 4 \o.dS rely d c1raft r [X>rt publ1s eu 
by th f\4R t f f ti l k 1ng and t n these 
1 s •es. Tu lt if t as nt1 t e,•1aluaLe 
Ule 15S.J [d r;j l ev ng 1.1 t1ndl 
r µort n tn e .:i f-€L: ts w l n uleo f 155 dnCP ln 
July t Ui y [ . \-.e are of curt:.! an.x1ous .. w the 
StcJtf wil w ad r, s these co pl X 1ss1es. 

Th St f.f .J continued to e1.aluate the relative · st 
of \drl u funl1ng pt1ons, focussing on the pr~p yment option and 
the negative n~t salvagt:.! deprec1at1on option. 1s latter tl 
i 1 reft rrea by rro t · .. RC l1cense~r aoo ratemaK1ng authorities. In 
add1t1on, the Staff nas contracted with tne NC',, nglano Cont renc 
ot Public Ut1l1ty <.. mm1ss1oners to study thes 1 sue>s. I ..mder t.md 
tr1.:it tlllS rt.;p.:>l t wi 11 be lSSUN on, and that lt h 111 nclude 
that the preµayment pt1on 1s sign1f 1cantly rrore ·ostly thu.n th~ 
depr c(.;1at1on option, p, rhaps IT~ as much 1s a t<.11..tOL t tl r e. 
This c:on lu 1On w uld nf lL the L sults ot t d1 ''=' p?t t nned ~ 
the Ut1l1ty Decomrr1 1on1nq Grouf. 

In 1(JC1lt1 n, J l ,pc that th( NRC !::ilaf.t hdS k µt clI1 O(X'n 
m1no on trK ther 1ssu~s .. h1..:t1 hlll contribute to th t1na1 
Sta£ t r ~ ·011uT,: ndat1on on t.he f 1nan1.. 1al aSf't:Cts o( lt.:c m1ssi n111<:}. 
In IT) v1 .... , t~, St1tl must r• cogni e t11c nec•cl t pte~erve tJ. xi 1l1tj 
1n uny dccumm1ss1on1ny t"""Julat1ons to t~ ptw lg tcd 1n oraer t 
(1) accomrr(>aote tile tact th.:.1L cconorn1c reg...ilators will ult1m.:.1tely 
df">c1dc the methcx:l of d, <:1)1nn 1ss1on1ng cost 1ec0\ety, (_) 1...:cogn1zt 
that <1ny tund1ng oµt1on which µ1Lv1Je' "re.:.1SGnable assu1unce" tlat 
the tunds \o.111 be avdtlable when nec~ssary should be acceptable, 
nnd (3) 11•cogn1ze th3t NRc lu.:ensees consist nvt only ot 1r1\estor
ownc'(] ut1l1L1cs, but State and lE.\Jeral c19enc1es, mun1c1pals, 
rLnal el,ctr1c coo!:-'P.r."lll\CS, .Jn(l [Ulll1c ut1l1ty a1str1cts. 

The NRC must not r i:umulgate my t c-.JU lat ion wh 1ch mi'.]ht 
preclude 01 otherwise hinder or tdll to account fot tl1e ranqe ot 
d1tterent t1nancing car'db1l1t1c•s ot and l1nntcit1on..; on various NRC 
l1c0nsees . /\r3a1n, tl11s suqgests a need tor th0 :-ria1ntenanc,· l)t a 
high de<Jte1= of flt::x1bil1ty 1n the aecomrr1ss1on1110 t1.:.Julat1on to 
tnsur8 th.:it no l1c:en.·rc 1s pr.el-·ludE•-i trorr usin:3 1X>rhdpS the only 
1:undirl<J mechun1sm wl11ch 1s l-UllSL.~tl:!nt \,1th 1ts 1..)\.-.flt..:rsh11 obl1gat1ons 
and econonnc structure . 



Tl is 1s not to say, ho.-,ever, that the Nl-<C ::.taf t nas not 
recoJnizeo the neeo to cons1aer that sorre ~--ower reactors are 
uwned by ,ar 1ous Pnt ities (public ana pr i'iate), sometmes Jointly , 
ana t .at such relat1onsnips may raise aaaitional considerations . 
NL:Rf.G-0584 reco3nizes the nec-0 to study t.1--iese Jurisdictional 
problerrs in greater detail (Nl.JREG-0584, at p . 30), ana I understana 
thot tne report by tne New England Conference will address tnese 
pr:oolel'ls. Without ha•;ing seen the New England Conference rt=port 

r dis~ussed tnese Jurisdictional proulerrs wi tn the ~xc ~taff in 
an detail, : t 3t the complexity and aiversity of the 
prob~ rr.s corrpel reasonatle conclusion -- that tne Staff 
~ st evaluate lh iai qualifications of reactor owners to 
c omrriss1on on a y-case basis, where matters of joint 

r ip, nult1- r ·tions, and various funding options can be 

l ~ea spec1f1c 11 . 

III . K, E DE.COl'U-USSIONING '✓ • 
E-'R£t-1ATURE DECCT-lMISSIONING 

Tnus, 1n rty view, the financial aspects of routine aecvmnus
s1on1ng are straightforward . In general, the NRC should permit 
EX> ... er reactor licenses to rr.eet the "reasonable assurance" test tor 
tinancial gual1t1cations through any of several tuna1ng options 
~h1·n provide tr. Commission with the necessary cont1aence level . 

is determ1nat1or. snoula l:,e made by the Corr~1ss1on on a case--by-
a~e basis, cons1aer1ng the projected rroae and costs ot decommis

s1on1ng , tne proJected tineframe tor decomrr1ssioning, tne organiza
tional structure of the licensee , and the system size ana strength 
of tne licensee . For many NRC licensees , the tinanc1al qualit1ca
t1~ns aeterm1nat1on might be rrade without reterence or cowm1trnent 
to any oeco1rnr1ssion1ng funding methoa . The 1.1rpl1cation here 
1 that these licensees are such viaole entiti~s that aecomrrission
in costs can be financeo rout1nel; ano without undue buroen . 

rr.1s treatment 1s consistent , ir. IT'Y opinion, with the 
u. ·lJs1on that there 1s a t11gn level of assurw ce that ,_,1-=ctr 1c 

utilities will relT'ain economically viable tnrougn the 01stant 
t r ... re . An 1::xaminat1on of tne framework for the economi c regulation 
f r 1n'1cstor-owned ut1l1ties , wnen vie""ed togetner ,.;1th the 

;;,OlJte nece:ssity ot the prOduct (electricity) narKeted bi' the 
11<justry, aP.monstrates that there 1s a nign level of assurance 
tat ~iecti 1c ut1l1ties will remain healthy . 

Tnc Government-aut.hor1zea oonopoly ot ut1l1t1es has trad1t1on
J 1 t){'en coupled with careful regulation of the industry . 
r n m\c r•,qulat1on ot investor-ownw electr 1c ut111 ties 1s 
!:'' rt rrrec..i by State ut1l1ty corr~1'1ss1ons and FERC . It 1s ... ell-settl€:-O 
t ~ 1n exeic1s1ng their reguldtory f nct1ons, ut1l1ty corrm1ss1ons 
rr;J t sta l1sh rates wnicn perrr1t th0 SUf.>plier ~)[ electrical 

r 1 ~t:s .. o rec-el\"' a "r asor ..tble" rate ot return on its 1nvestr.ient . 
0ral Power onn1s~!1 v . !.!_<2P..: Natural _Gas Co . , 320 .S . 591 

lu,fi(:lcl 1',ater ,.._arks a_!12.._Irr2ro,-t.ment_E_. 'J . E1bl1c 
c ___ of ~est V1r91n1a, L62 .S . 6 ~ 1Q2J) . 



Of course, these principles of ratemaking do not allo~ 
a utility to operate irresponsibly and do not "guarantee" a 
satisfactory rate of return . Nevertheless, they do proviae 
electric utilities with a remedy 1£ the principles are not 
toll0<,,;ed , and thus considerable assurance that the utilities 
will remain financially viable in the long term through the 
recovery of just and reasonable rates . 

In surr, I oelieve (and will be surprised it the Staff 
does not agree) that power reactor licensees should be permitted 
to recover routine decommissioning costs through a variety of 
options, including negative net salvage depreciation. Ot course, 
there may be unusual c1rcwrstances where due to unique corporate 
organization or financial instability the Statf might attempt to 
impose as a condition ot licensing some funding arrangement . The 
case-by-case approach would be compatible with the review and 
approval of most licensees on a routine basis and tne possible 
imposition of unique conditions on a few. 

However, assuming that the Comrrnssion will be satisfiea 
generally with permitting licensees to utilize a range ot funaing 
options to recover routine decommissioning costs, there remains an 
issue which is troublesome to the NRC Staff . The Staff is concerned 
that if a power reactor must be decomrrussioned prerraturely, 
licensees may not have accrued or otherwise have available the 
funds necessary to decommission . The Staff 1s considering regulatory 
options to cover this contingency . 

In my view, the Staff has overstated the likelihood of 
premature decommissioning, and as such has emphasized that remote 
i::,ossibility as a matter for principal consideration in the rulerr~King 
proceeding. ~UREG-0584 indicates several times that the Staff 
assumes that premature decommissioning is a highly probable event. 
It concludes its analysis of funding options under the assurance 
criterion with the following observation : 

"All three alternatives, but particularly 
the latter two [sinking fund and deprecia
tion reserve] , do not allow sufficient 
accumulation of funds if a facility is forced 
to be shut down prematurely or if a utility 
encounters financial difficulties . " (NUREG-
0584, at p . 19 (emphasis added)) . 

Likewise , the report downgrades the depreciation option as 
"fraught with uncertainty" (NUREG-0584, at p . 38), apparently 
in part because of the assLIITlption of a high probabi l ity ot 
premature decommissioning . 

while NUREG-0584 places considerable emphasis on the premature 
decommissioning issue , 1 t fails to analyze or even discuss the 
likelihood of premature decommissioning . The likelihooo of an 
event whict1 would necessitate a premature decommissioning ( 1n 
contrast to an occurrence necessitating re~air prior to restart) 
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DEREGULA110N AND THE "CAPTIVE SHIPPER" 

l,illiam H. DempSC?) 
President 

Association of American Railroads 

1 think the topic ~e're discussing at this session todav -- the 
impact of railroad deregulation on captive shippers -- is quite timely . 

I say this because railroad deregulation is on the i-:ay . And it 
wil! obviously have tremendous impact on everyone -- railroad, captive 
~hipper, n0n-c~ptive ~hipper, rail supplier, rail labor, rail competi
tor. Everyone. 

H<lving ~aid that, 

l.:t.:'re puttinb +-I
of deregul,1tion on s -

wever, Jet me say 011c other thing. 

rt before the horse in focusing on the impact 
lled captive shippers . 

Bf re ~e can intt ligently discuss that impact -- and assess its 
~e~nin -- ~c l11ve to 1rst look at the reasons behind <ler~gulation 
. . . t f r ... e.s that l,uve impelled railroads and other groups to favor 
deregu:dtion . So I propose to <lo that first . 

It seems to me -- indeed , it seems to the overwhelming majority of 
the railroad industry -- that the logic behind der~gulation is 
compelling. 

Why? 

It begins with the basic rationale for regulating railroads in t he 
first place. 

Railroads in 1887 had what virtually amounted to a transportation 
~l'opoly . This obviously gave them the potenti.:i.l to exercise enormous 
economic po~er. Regulation was seen as a wJy to temper tl1at po~er -
to protect against any abuse of that potential power . So regulation 
wds designed to serve that purpose -- the purpose of restraining a 
~,rceived monopoly. 

But regulation served another purpose as well. Because railroads 
~er._ perceived as having a monopoly , the theory grLW that they could 
dfford to finance the costs of certain social programs from thLir pro
fits. So rerulations were also promulgated to make railroads bear the 
cc~t of meetinr variuus social goals that private businesses are not 
n0rm<llly called upon to meet. 

Later, regulation of railroads tuok on yet another aspect. Other 
Lransporlation modes began to develop . It was f~lt that their develop
ment could be impaired if railr,,ads were permitted to exercise t he 
pO\,'ers that their n~ar-monopoly .-illegedly gave them. So railroads were 
further rc~ulated in a manner calculated to restrict their abilit) to 
c, pete while their new competitors were regulated primarily in ways 
tliat would protect Lh~m frc,m facing con,petition . 

This sort ot regulation has LOntinued co this very day. All rail-
1oad freight traffic is regulated . But less than half of all truck 
ir.:?ight moves under regulation -- l.:nl 44 percent according Lo the mos t 
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recent figures . And barge traffic is even less regulated. Onlv 15 
percent of all W3ter-borne freigl1t in this country is subject to 
regulation. 

What is the effect of this sort of reguL1tion? 

For railroads there are t.1,:0 main effects . Sorn~ railroad regula
Lion increases railroad costs. Other regulation reduces railroad 
revenues. And some manages to give railroads the worst of both worlds. 
lt increas~s costs ~hile, at the same time, reducing revenues. 

\~hen .i railroad cannot abandon a money-losing line, its costs are 
being increased . . by regulation. When a railroad has to repair 
freight cars for 1.,:hich there is no long-term need, its costs are being 
increased ... by regulation. When a rail road has to shuttle empty 
freight cars back a11d forth between yards, its costs are being in-
cr1;:ased . . by regulation. 

Then there's the other ::;ide of the picture. When a railroad 
cannot raise its rates to recover inflation-ba s ~d cost increases, its 
revenues are being reduced . . by regulation. When a railroad has to 
subsidize rates for a commodity, its revenu~s are being reduced . 
by regul,1tion. When a railroad cannot lower rates to gain ne~ business 
or meet the comp~tition's prices, the railroad revenues arL being 
reduced . . . by regulation. 

And, finally . . the worst of both worlds . 

When a railroad has to break up a unit train to sen:e small 
volume shippers, its costs are being inc1c~sed and its revenues are 
being reduced . both at once . . b) regulation. 

Enough ! 

The rationale fL,r this sort of regulation has disappeared. Th..1t 
rationale was a railroad monopoly . That monopoly hasn't existed fur 
dt!cades. Far from it. Railroads today moYe a bare 35 percent of the 
nation ' s intercity freight . Other modes move the rest. 

Inde~d , that 35 percent figure may actually overstate the railroad 
sha r e because it is based on ton-miles , not originatt!d tonnage. R,til
road originated tonnage has actually dropped since the late 1Q4Os --
by almost 10 percent . That of rail competitors has inc1·ea ~d by about 
90 percent . Even ir, tl'rms of ton-miles, rail competitors have done 
much better tl1an railroads -- growing almost 130 percent sinc e 1947 
compared to a 25 percent growth by railroads. 

Deel ining m,1rket share for ruil roads has meant declining earnings. 

Last year, railroads had their best vear of the decade, as far as 
earnings WLrc concerned. 

Last year, railroads earnl'd ::ilmost h,3lf as much as rc1ilto<1ds 1:ould 
have e.:1rned had thev invested their. monev in a passbook s:1vings ciccount 
ut a s,3vings anJ loDn. 

2 . 7 rercent . 
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Th.:.it's what railroads earned on investment. 

The ICC s.iys railroads need to earn 11 percent over the long-term 
in order to make che expenditures necessary to provide adequate freight 
servic0 and provide a reasonable return on investment to shareholders . 

Not one of the country's 20 largest railroads earned 11 percent 
last year . And between them, these railroads provide 95 percent of 
t he coun try's rail freight service. 

~ithout adequa t e 
expenditure~ ne t~sar 
' 80s . S0m~ expert c 

billi n \er thL 

earnings , railroads will be unable to make the 
to meet the demands placed upon them during the 
railroads face a capital shortfall of $20 
decade . 

Tht:: nation (. dnn 
m re dnd more OVLr t 

af ford that . The nati on will need railroads 
coming decade . 

· 'ot of reasons. 

Environment, for one . Economic efficiency, for another . Land 
use, for a third . 

But there's another reason that stands out above all others . 

Energy. 

Railroads are up to four time as energy efficient as trucks. 
Railroads are also slightly more energy efficient than water carriers 
on the average, given the greater circuity of most barge r outes . 

A coun try whose economy is based on the free movement of goods 
from region to region cannot afford to ignore the inherent energy 
efficiencies of railroads if it is to solve its energy pr oblem without 
totally disrupting the economy . 

Ra ilroads cannot raise the monty necessar) 
•1ithout increasing revenues and reducing costs . 
both difficult . 

to meet those demands 
And regulation makes 

HLnce, the reasons why railroads favor deregulation. 

Now to the captive shipper . 

If 011ly I can find him or her . 

.. Because the captive shipper is a little like the will-o-the-wisp . 

.'.'lot there ..._,!Jen you try to find 'em. 

At least, not very of ten. 

I realize that a good many shippers claim to be captive. But 
thyse claims general l y fall apart under close examina tion. Take, for 
ex :nple , the gra in sl1ipper . 
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A bulk commodity moving over long distances . A classic example of 
the so-called captive, right? 

Wrong . 

Not since 1974 'have the railroads originated as much as ralf of 
the country ' s gr1in tonnage . In many major grain markets, the rail 
share has plummeted during recent years. In 1970, over half of the 
grain moving into Chicago went by rail. By 1977, it was less than one
fifth . Three-quarters of the Pacific Northwest's grain muved by rail 
in 1967. A decade latl:'.!r, market share had dropped by ont'-third. South 
Dakota moto1 carriers increased their market share frum 19 percent to 
34 percent between 1975 and 1978. • 

Grain simply is not a rail captive commodity any longer. Indeed. 
a University of MinnesotR professor in 1978 published a studv comparing 

1 

the economic and op~rating d3ta for 40 Minnesota grain elevators that 1 

lost rail service with 64 nearbv elevators that retained rail service. 

His studv found that loss of rail service did not automaticallv 
put the elevators without rail service at a disadvantage. In fact, the 
elevators ...,-ithout service grew more rapidly than those that retained 
service -- by 68 p~rcent over the six-year study period, compared to 
61 percent for elevators that retained rail service. 

Hardly a captive . But I ~ould be willing to bet if you had asked 
those elevator operators -- befure they lost rail service -- whether 
they were rail captive, each would have said yes. 

OLher bulk <.:Otlllllo<lity sl1ippers also tend tu think of cl1ernselves as 
being rail captive. And once again, I would submit that most are not. 

For example, modes other than railroads now participate in 80 
percent of a l l iron ore movements . And about 50 percent of al] coal 
movements . 

The fact is, competition in this country is pervasive. And in no 
segment of the economy is there more present and potential competition 
than within freiglit transportation. 

Intense intennodal competition for the muvernent uf industrial 
goods is the established reality . Highwavs reach every part of the 
United States and motor carriers now successfully compete with rail
roads for almost all types of freight -- even that involving bulk 
commodities and long hauls . 

The inland waterway sys ti:m is not as extensive as the high...,•ay 
system - - but only because the Army Corps of Engineers has not yet 
thought of a way to jus t ify creation of an Interstate Wat~rway System 
as pervasive as the Interstate Highway System . 

As important as this type of competition is in eliminating any 
vestige nf a railroad monopoly, it is not the only type of competition 
that a r,1ilroad faces in determining its rate structure. There are at 
least two other forms of competition that are extremely important 
competition between geographically separate prc,ducing centers and 
competition between products that can substitute for each other . 
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x1m 1 les of geographic competition abound. Steel from Chicago 
compete with steel from Pittsburgh and both compete with imports . 
Ordnges from California compete with oranges from Florida. Sulfur from 
the vulf Coast competes with sulfur from Canada . U.S.-made automobiles 
corap~te with imported vehicles . 

Railroad managements are not stupid. A railroad that is already 
making an adequate profit on steel from Chicago, for example, is not 
gc,ing to so raise rates on that movement that the business is lost to 
a competitor that happens to haul steel from Pittsburgh. No1 is a 
railroad from Iowa going to raise its grain rates if it means that i t 
loJes profitable tusin~ss because a foreign grain importer finds he 
c-1n buv C<lnJ 0 dn r i1 heaper . 

-Xdmples uf ~r Ju 
fr the South c m t 
tainers compete wit 
11 null'. NC' rdilr d 
in r its r1tes as 

t competition are also easily found. Cane sugar 
with beet sugar from the Midwest. Glass con

tal and plastic . And steel competes with 
with any marketing sense Jt all is going to so 

to drive away profitable business. 

iven 111 f tt.e types of competition tt1at abound, it seems quite 
clear hdt th~rL are not many truly captive shippers around. There 
8ay be a few. But not many . 

Ldst year, the Interstate Commerce Cormnission asked an outside 
c1nsu ltdnt to study the issue of captive shippers. When the study 
was completed, the results surprised quite a fe~ people in Washington 
who had been heari g so much about captive shippers. 

It did not surprise railroaders, however . Because that exhaustive 
sLudy found that only S-to-15 percent of all rail shippers are truly 
captive and subject to the potential of monopoly abuse . 

I might add here that in Canada railroads ~ere substantially de
r ... ·guldted 13 years ago . Joseph Hanley, the director general of the 
Canddian Transport Commission, was asked to testiry in the Senate about 
th~ impdct f der~gulation in Canada. 

Eventuallv the discussion got around to the captive shipper. And 
Mr. Hanley told the Senators that they had not found that to be a 
problem in Canada . In fact, he said, only two shippers had even 
cl,1imcd to Le victims of rail monopolv power -- and the CIC, which 
r•tained jurisdiction over captiv~ shippers, denied both claims . 

He dlso made another interesting point -- on~ that is highly 
rele\ant to a discussion of the impact ot deregulation on the captive 
shipper. He said that railroad and shipp~r both developed new exper
tis~ in Je~ling ~ith each 0ther and in negotiating rates . He said 
there i~a constant negotiating process going on between railroads a nd 
srippers with new rates going into effect -- sowetimes up, sometimes 
J i:..'tl on a continuous basis. 

It s,•ems likely that som1:thing of that sort "'ill happen in this 
untry . Particuldrlv, it would seem quite likely that tbe rRilroads 

and t ~ mLre rail-dependent shipper will develop a new expertise in 
d aling with on~ another and tl1,1t ultimatelv mu~h of tl1is business 
.._ill !'love under contract rather than corrnnon carrier rates . 
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This has advantages for both participants. ror the r..1ilroad, it 
giv0s the necessary volume guarantees that permit it to make the needed 
investments in plRnt ind equipment at the most favorablL interest 
rates . For the sl1iµper , it provides th0 neces&~r • SLrvi1 e and rate 
guarJntees that allow Lt1( sl1ipper to make appropriatL marketing and 
investment plans . 

One other point also needs to be mentioned. Railroad r1tl' 
regulation will nut be RS drastically curtailed in this to11ntry 1s it 
was in C,1nad1. None of the legislation being considered by Congrts& 
\.:ould grant L..S. rdilroad& the degree of rate frl.!edom enjo\ed b' 
Canadian rai~roads . Both mdjor pieces of legisl.1tion -- ~. 1940, L H: 

Railro,1d lransportation Act of 1Q7Q, and H. R. 7235, the Rail Act of 
1980 -- retain the principle of maximum rate regulatiun for so-called 
captive shippers . So there will bl! rL"gul,1tory relief for the trul) 
captive shipper. 

But I v:ould not expL·ct that relief would be used to grant the 
captive b<lrgain basLment ratts . It simply is not going to happen. 
Btc..iuse C'('mpetitinn is so extensiv.., -- and bec:iust: rlilroadc: arctallin6 
far &h0rl uf me.-:ting their c.ipital needs -- the more rail- £..pendent 
shipper C<ln expect to pay a higher percentage r<ltio of rev nue to 
variablL· cost than the ltss rail - dependent shipper . And I 1,,ould ar Ul 

that this is t air. 

So long as the traffic whose rates are being held dot,'11 by mdrKt't 
forces is making any contribution to tixcd costs, the shippers who pay 
higher rates benefit . Because without that contribution from the 
first shipper, their ratlc'S would have to be even higher . 

There is another point, too . The rail-dependent shipper stands 
to be harmed more than the non-rail-dependent sl1ipper by a1tvtl ing tlat 
impairs thL r,1ilroad industry ' s .1bility to r,1ise tht: money to pro,idt 
adequate service . I'he shipper who isn ' t dependtnt on rail c; rvice but 
uses it a11)~1v ~an simply shift l1is business to ,1nother modl 111 tl1 
event of a collapse of the rail S)Stem . The tru~ c1ptivL, annot. 

Just as the more rail-dependent shippers have the most to LOSe 

f r om a c0ntinu.1tion 01 the railroad industt-y's fin,1ncial decli111.:, 
do they hav~ the most to gain from the strengthening of tht r<1il S)sterr . 
An<l , to my mind , that means the rail-dependent shippers have the most 
to gain from deregu l alion . 

Deregulation will lead co improved rail ear11ings -- and impro~e<l 
rail earnings a r e essential to any strengthening of the rail svc.tem. 

Som0 of this improvl'.'ment in earnings \,·ill come from c 1bt ll hJLti ns 
thr0ugh .:.>asitr restructuring . But even more will come from increased 
r evenues , partly from increased rates on some traffic and pnrtlv from 
new business tl1at can be gained through rate experimentation. 

We already have dramYtic evidence of the degree to ~hich deregu
lation cdn help railroads gain new business . It involves fresh fruits 
and vegetables . For the last quarter century, the rail marl--et <Ii rt.' 
has b1.c:en declining . By tht> end of 1q79 that market shc1cP \.aS down t 

l l percent . 
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Bu t then l ast May the I CC de regula ted most fresh fruits and 
veg~tables . And business soar ed. Rail tra f f i c jumped 32 percent after 
dere ulation . I rright add t ha t pr i or to deregulation, rail traffic was 
do1,'I1 5 percent . 

Because other regulat or y r est r a int s were also eased, r a ilroads 
were dble to make i mpo r tant s trides in i mpr oving utilization of the 
refrigerated cars and trailer s i n whic h the perishables are moved . It 
involved creation o f speci al r a t es t o f ill the equipment with non
perishable traff11. on wha t us ed to be an empty back haul from Eas t to 
h'1 t;!st . 

Su th~ b1. t • n 
Ir t d rc1il .service 
n ne will bt.ntcfit rr 
rdl.- ~pendent ship t;; 

• 

of deregul a tion, it seems clear, will be im
ade possible by improved rail earnings . And 

~ f r om tha t i mproved service tha n the most 

II 
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RAILROAD DEREGULATION 
AJID THE CAPTIVE SHIPPER 

William~ . Slover 
Attorney 

Slover & Loftus , Washington , D. C. 

Defining The Captive Sl1ipper 

The creature which has become known as the "Captive 
Shipper" had its genesis in the R..0ilroad Rev~t<:1lizdtion And 
Regulatory Reform Act Of 1976 ("4- R Act") , l/ amendments to the 
Interstatt.' Commerce Act ("Act " ) . ];_/ Prior to the enactment of the 
4-R Act, all users of railroad transportation services were en
tit l ed to protection from unlawtully high freight rates ll and hence 
no need or occ~sion arose to define or establi~h the extent or 
degree of market power wl1ich a Larrier or carriers t.njoyed over a 
shipper ' s tt·ansp,~rtdtion business . 4/ 

The impetus for the passage ot the 4-R Act was the rash 
of railroad bankruptcies in the northeast which culminated in the 
collapse of Penn Central . Whether correct or not, the Congres::. con
cluded that the failure of Penn Central and the financial ills of 
many other railroads were direc t ly attributable to unnecessary and 
repressive regulation by the Interstate Comm~rce Commission ("I .C . C. '') 
pursuant to the terms and provisions of the Act . 5/ The fall of the 
railroads from surfdce transportation ascendancy and their loss of 
traffic to competing modes such as trucks , barg~s , and even air 
car r iers , we r e telt t o be due in part t o overly restrictive rate 

1/ Pub . L. No . 94-210 , 90 Stat . 33 (1976) . 

2/ At the time of en3ctment of t he 4-R Act , the Act was ~et forth 
at 49 U. S. C. §1 et~- On October 13 , 1978, the Act was rt:!codified 
without substantive ch3nge (See Act of October 13 , 1978 , Pub . L. No . 
95-473 , 92 Stat . 1337) and i s now codified at 49 V. S . C. §10101 ':i_ s~. 

3/ The pe rt inent part of the Act was then §1(5) which prohibited 
ra i Jroads from charging " unreasonable" rates . 

4/ A shipper is gene r ally unde r stood to be the party who pays the 
fre i ght char ges and may be a consignee and/o r a consignor . 

5/ Othe r s differ on t he reasons for the failu r e of Penn Central . 
See : Rober t Sobol , The Fall en Colossus , (Weybright & Tal l ey , 1977) . 
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r 5 laLion . ~/ To remeJy th i s situation 1nd to enable tl1e ra i lroads 
to compete more equally with trucks and barges , the :'.i-R Act sough t 
t 1 free railroad pricing trom fede r al regulation in transportation 
markels where tl1ey encountered competition . fhus Con~reSb declared 
a~on•st its ne\.. railroad polic i es to : 

permit railroads greater treedom to 
raise or lo~t! r ra t es in cumpelitive 
markets . ... 

-R Act §1Ol(b)(3) . 

T 1 its newly enunciated policy , it became 
e,tb ary tort res::, to delineat~ which markets w~re com-

!Ltili.•1e a1d wh1 e not . The tool chosen was the market 
i ancL on p~ educed through Section 202 of tt1e 4-R Act . 

1 r .. hL 111..\.. 1. H the l.C . C. could not find that a railroad ri..ilt! 
,1 t 0 ~igh unle t e carrier otfering the ratt enjoyed mdrkt!t 

n t ov·r th r ffic involved . ~tarket dominance wa~ dtfined 
1grebS in tlL A~t as ''c1n .:ibsence of effective c.cr:peti.tiin 

• r t r irrier r m.:>des of Lran::,portation , ror the trat fic or 
.iJv ent to i.:hich '1 r.;1te .JPJ 1 i!:!~ . ... " 4-~Acs_, ~e_ct_ion 20_'.2 (b) . 

~J1e whole concept of market <luminance i::, that I.C . C. regulation is 
unnecessary whe r e tht! forces of competition arc Litectivel · at work, 
bt.:CJL ·e those fc•rLeS wi 11 operate to kc.t.:p ratt! 1, ·:els al rea"onablE.: 
l~vel~ . However, where compEt:tion ib inbutficient to insure thdt 
t<.1tes will not xceed a reasJnable level . tile I . C. C. retains the 
uthority to re ~ace ratts to protect sl1ippers from monopolistic or 

oligopolisti,· r;iil c,1rrier ch;.;rges . Thus , as the S,:,n;ir,, C0mm.•rce 
Com.~ittee has explained : 

S. Rep . 
:i 4-R \ct 

. . . t he test wil l be whether th<.: market 
itself is suffici~ntly competitive to 
insure just and r~asonable rat~~ . 

~o . 94-499 , 94th Cong . 1st Sess . 47 (1975) . 
JirEctivc , che I . C. C. t1as promullated rules 

Pursuant Lo 
for th!:! admin-

•/ See : S . Rep . No . 04-499 , 94th Cong . 1st 3t!SS . 11 . This theme 
is r~it1..rated over and over agai11 in the l1eari.ngs ~hich preceded the 
"1-R Act . See lrausportation Act of 1972 : llee:Hing::. on H . R . 11824 
H.!._._llo- 6 andl!_:!._,_112O7 Before_!_!:Je S11bcomm . on T1ansportation and 
_\ rc-n..1utics of the House Comm . on lnl:_erStdte i:l!:_d For eign Commerce , 

r . t,o . Q2 - 77 , pts . 1- 4, 92d Cong . 2d Sess . (1972) ; Surface Trans
p0rtat1on Le,&j_::,latio~_;__ Hearings on H. R. 12~91.1....ll:_R . ~385, l!.R . 11487 , 
Ii.I' . 10694 and S . 1149 Bt:fore 1he House Comm . on Inter state and 
~ - - -- -- - - --

u_!e ign Counnerce and the Subcomm . on Transportation and ALrunauti1.:s , 
Ser . ~10 . 91-85 , 91d Cong . , 2d Sess . (1974); Ra i lrl1ads -1975:- He~
in_&:,-; Be i , re Tht! So::natL Lmm . on Cornml!r1.:e .ind the Subc0mm . on Surface 
fr1nEortation, Ser . :,o . 94- 31, p t ::;. 1-5 , 44th Cong ., 1st Ses-s . 
(1975) ; RailroaJ_Rt:Vilali.:at.iL•O_;_Ji_•aJ injj_s ~n H . R. 6351 and H. R. 
7f.8;. B'--f r~ Lhl"' Subcomrr. n Trans.eortatiLll1 nnd commerce ot the 
o 1s e Comm . , n Intt.:rsl tt;; and Fort:ign Comm .... rce , Ser . :,o . 94-J8, 94th 

, ong., lsl se~s . (lC.75) . 



istrative application ot the market dominance standard. 7/ 

The users of railroad ~ervices wh~re drket dominance 
t xist ,..'1ile not so referenced in the law, shortly became knot,'11 in 
trdtH,portation circles as "capti\'t: shipper::;." Their plight undt::r 
the '-j-R Act h.:is rcceivl!d ct111s1dt·rable notorietv. 1ht' ::nost visible 
componl'nts in the captive shipper category are the large receivers 
ot bituminous LOal. ~o::;t of thest: receivers are electric utilitie~ 
although there ar~ many industrial enterprises ,,·here coal traftic is 
capti~e to th~ railroads. 

R.J.ilro..1d Pricin.z. Afte1 !'he 4-R Act 

\-'hilt: a key b/ obJeccive of the 4-R Act wa::; the dereg,:-
lat ion of railroad pricing in corapetitive markets as a means to 
re..,tcre the financinl I c 1lt'1 ,,f the railroads, there has b1::en 11 

de.irth of co.np .... titivc er innuvdtive pricing by the railroads in 
rr;ark~ts where t 11ey encuuntt_;r c mpetition. In a word, the railroad, 
ha,e made little or no use of thl'lr new freedom from rate r~gulation, 
prompting f Jtmcr C.omm1::;sion Chairman.\. Ddniel O'Neal to a~s<:!rt the 
follo~ing to a Congressional committee: 

7/ S~e 49 C.F.R. §1109 . 1. These regulations establi::;h three (1) 
rebuttable presumptious of market uominance: (1) where tht! in
volved rail carrier or carril!rs possess 70 percent or more of the 
relevnnt transportation mt1rket (49 C.F . R. §1109 . l (g)(l)); (2) r,,,11ere 
the issue rate t:xceeds by 60 percent or more the variable cost ot 
service (49 C. F. R. ·11oq.1 (g)(2)) ; (3) where -.t shippt!r 11as made a 
::;ubst1r1tinl i11vestmt:nt in rail rel.1ted taLiliti~s (49 C. f.K . §1~ 9 . 1 
(g)(J)). Also promulgated was a presumption 01 a lack of intrarnodal 
conipetit ion which ts ~st.1blished ,,:hen a proposed rate is subjl'Ct to 
rail rate bureau action (49 C. F. R. §1109 . 1 (f)) . 

Recently the Commission has pt·oposed to scrap its current pre
sumptions and substitute new administrative rl!gulations . St:e Ex 
Pa..!"_t_y No . 320 (Sub No . ll., Rail Market Dominance And Related Con
&iderat ions , 44 Ft.:d. Reg . 3353 (1980) (notice of proposed rulemaking). 

--"'-

8/ Although rate deregulation is an important asp~ct of the 
4-R Act , the A~ is over 130 pages in length and most of it is 
total l y unrelated to the deregulation ot rati:s . 
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Rates nnd t'1.,bliL Participatiun : Ovl!rsji;ht f I . C.C. De i 1onmaking, 
R,~ urt T ~ct.he::- 1 ith Sep_arate Vie1.s B1_ h<' Sublonn .__Q,!1 ~ VLl J...,_ht 

t1'.i In•,:est~al ions of the House Comm. On Intl r- tale and For,2:..&!!_ 
I'CL, Collll!l . Print 90-IFC 4Q , 96th Cong . 2nd C::1css . (1.980). T11~ 

----=--

l . ::it 2 . 

found th1L : 

The Interst.:i tc CotrJll,c;r, c Cornmis i n nae. 
allowed rampant railroad rat~ inc r eases for 
l1dulinb cal since th,c; enactmtnt of tn~ 
Railr u Revitalization And kLgulat r-, Rt.:fJtm 

Act . 



Fate of The Captive Shipper Under The 4-R Act 

The 4-R_Act which created the captive shipper also led to 
an "open season" on increased prices for captive trdffic and parti..:
ularly high volume coal tratfic . Some of the many coal movements 
targeted, after the 4-R Act, for major price increases by the rail
roads were the following: 

MOVE:!E:-.1 

Montana to Duluth, ~1N 

Montana to Detroit, MI 

Wyoming to Council 
Bluffs, IA 

Wyoming to Flint 
Creek, AR 

RECEIVER INCREASE 

~innesota Power b Light 6□~ 

Detroit Edison 45° 

Iowa Power & Light 37% 

Southwest Public Service 31% 
Co . 

This unintended and unfortunate result came about because the 
4-R Act which was hailed as a forerunner of the now popular, regu
latory reform movement did little in the way of ciltering, clarifying, 
or revising the ways , means , and mechanics of 110~ maximum railroad 
prices are to be determined . In other words, while the 4-R Act 
created the captive class of shippers who alon~ would be entitled to 
the protection afforded by federal rate regulation, it ~as silent is 
to what these protections would be . In its zeal to deregulate com
petitive transportation , the Congress neglected monopoly traffiL 
which , as it turned out, became the center of controversy. Indeed, 
the Congress in the 4-R Act did worse than ignore the standard~ for 
regulating rates on monopoly traffic since it added a general a11d 
confusing, new provision misnomered as a Rule Of Ratemakin_g_ 11/ 
which provided th.:it railroads werP. entitled to "adequate revenues" 
and instructed the I . C. C. to assist the railrodds in attaining 
adaquate revenues . Regrettably, the I.C.C . , after ignoring the 
existence of this little-noticed provision for over a year following 
the passage of the 4-R Act , began in lo.te 1977, 12/ at the urgin~ 
and behest of the railroads to equate "adequate revenues" with a 
reasonable rate of return ; to equate a reasonable rnte of r~turn ~tth 
the current cost of capital; and finally, in coal rate cases to tr 
to set rates so high as to markedly improve the 1ailroads ' o:1erall 
rate-of-return solely from coal revenues . Stated differ~ntly, the 
4-R Act which ~as designed to foster flexible railroad pricing in 
competitive markets , has led to I . C.C . -sanctioned derndnd priling in 
inelastic markets . The existence of the pl1enonena was recently 
acknowledged and summarized as follows by the I . C. C. ' s new Chairman: 

11/ 4-R Act §205, now codified at 49 C. S . C. §1070~ (aJ(~). 

12/ See lncentive Rate On Coal-Cordero, •...:yoming fo Smither· Lake. 
Texas, 358 I.C.C . 537 (1977) ; Incentiv0ate Un Coal-Gc1llup, ~ew 
~exico To Cochise , Arizona , 357 I . C.C . 683 (1977). 
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'j 1.1::.d bear its dirt: .... t costs . lnstt!ad, 
tltt.: controversy is uver th1;:; OLcessity for 
codl tratfic to bedr a more than propor
tiondtl' :,;h_irt: ->f tlit.: ruilro1d:, ' undllocable 
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t .., • \t least i11 the short run, I 
Jny alternative to throwing 
systerr costs nto coal rates 
e p tl1~ railroads operating . ... 1~/ 

d, a (. nd (rink d<lmission by the c1gencj 1 s Chdirman 
~em:1king poliLy which enc urdges the r ~r U-

1 the C<. 

r p r; -· I.. • , 

1 t 
'- .. 0 ht.re. 
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sl. ·pper for tht:' purpose: >t dttaining uvcrdll 
rl are numero1s obviuus det~cts in i tJte

l1::st1· trd t .. , is 11r 1 os~l 11 ,xploi.t J t 
s 111 competitive markets. WL .. 111 touch 

rror In Existing PoliLv Of Exploitation 
12..f__ The Ca_pti\t...: R.iil St,~er 

\ . , r ue Fin cial Status Of Tt1e Railroads 

Railroad reform and deregula t ion momentum invariabl\ st~rn 
frcn g l oomv predictions over the futu r e f the nation ' s railroads . 
rly on~ Vt:ar ago , the tl1en Transportation Secretary Bt L:k ~dams 

stridently asserted in a \,'hite House pr ess confLrence thdt the 
nJtion ' s ra i l r oads were on the brin~ of economic di;::,~ster an<l Lhat 
without immediate help , nationalization was imminent . 14/ Since 
t 11t dav , most of the nation ' s railroads have experien~ed prosperity 

n<l hnve enjuyed the greatest pr ofits in their histories . fht:se 
1r fits , 1n turn and in part it might be added , go into ambitious 
,onrdilroad , diversification programs typified b) t he Southern 
P1t·it1c ' s recent ca_,h acquisici not tht: fi. .. or lnsat.JnL:e Compan) for 
$250 million . How , one as ks , can the railroads be on tl1e verge of 

11krup t cy and yet be awasl1 in cash ? 1he answer is actually quite 
0l~mentarv . It lies i n t he reliance upon return on book value as a 
gauge 0f tht: f inancial s t rength of t he components of this industry. 
, ith some except i ons , rates of r eturn for railroads are very low in 
t1;; l 1tion to otht!r indu;;tries . Bill i ons of dollars in additional 
lL enu~s ~ould be requ i red to enable them to ea r n the c11rrent costs 
u• cipital on t he equity po r tion of the i r investments . 

11/ Darius 1..' . Caskins , Jr ., Speech Before The \mericdn ~lining 
1n•1es~ , ~ay 6 , 1900 , Chicago , Illinois . 

1,/ h1l1ite House Press Briefing 81 Si.:cr~tary Brock Adams, Depar t 
'-' n t o f r 1 .J n sport a t i ) n (March 2 3 , 19 7 9 ) . 



The rate base - rate of return methodology is Justified 
by reference to Lhe opportunity cost theory . A dollar ot capital 
emplo ed in a regulated industr) must ~arn what the LConcmy lo s 
b. not employing it elsewhere . To find what it mi ht have earned 
elsewt,ere, one must qfmplv determine ~hHt 40 cents of debt and b 
cents 01 equity (the indu::;tr) 1v1.:r.'.lge debt/equity rrix) c0uld av 
e.irned in alternative but comparable emplovment. This ethodolog 
is 3ppropriatL if one ~ere considering the building of a new ruil
rcad , fr one would kn w just how much apital ~u~t be attracted 
fr nn :.ilternati,;e u e . Unt rtunutel) . tt 1.s not .i propriate as d 

mea ur~ f findnci.11 e1lth for the U.S. rdil~J industr as it 
cxist today . 1hL rcason i not thaL th~ c.1pital i sunk, fur 1n 
tl1e ~Lng run, LVLn sunk capital must be rebuilt . The reason is 
that no on<.: reall kn w how much ~apical is pre ently ~mplo ed in 
U. S. railway and nu h ,r what is, h<.1s l1ttlt , lue as rail 
property rt'r l, Bl USt the railroad rate base i unrcgulat~d 
.1nd overs Lated there i r lu tan e to emplu) Jrket rates of in
Lerest in an ar1thmetiL. rnult1plic1tion ~xerci:se that yield hundreds 

t millions if d ll"lr!'; in ::;upp, s<.!dl, ;u:stified returns. \nothLr 
t!Jratc _r bl,rn ~ith role of r~turn Jnnlv 1s in the ncext f 

the rail industry is the intluence ol betterment BL.Counting . h1~ 
system of ac'--ounting expenses m.iny dollars of invt::stment thit woul 
be capitalized and depreciated under depreciation accounting . A 
a consequeuce , in times of heav) investmenL in plant :such as the 
present , this accounting mPthodologv results in ~1gn1ficHntly 1 ,..er 
income and return figures than would obtain und<..:r depreciation 
acc,.,unt ing. The railroads \,;ould enjoy ,1 gigantiL. windf:'l.11 dt the 
expense of captive shippers it they become entitl~d to a ''reason
able rule uf r~turn" c 1lculnted by upplying t:hc current cu~t '-'f 
cipital to thei1 book investment. For example, in 1976 BN hdd a 
rate of return of 2.5 rer~ent. To achieve 11 percent it would ha\e 
to receivt aJditionnl revenues ot $235 million per year . All or 
most ot tl1ese increases would accrue to presLnt stockholders. 
!'hose \<.ho pl.?rsist in dt..'1 ining the r ai.lrond probll."!m 1n tt!rms ,,f rat1c 
ot r~turn are, 1n ta~t, part of the railroad probl~m. The follLw
ing ...,. 1rning ot former Congressman Moss hns rt:m.:iincd largel) unhl',dt.d: 

. .. the ~ourLs , the regulatory Jgencies 
and the investors must be persuaded to 
give up the rilte ot return c0nct'pt, is 
Congress has, not because Lt is illegal 
or unlawful, or undesirable; but because 
it is impractical. Tht:!y C.innot make it 
w0rk, they cJn11ot entorce it; they can 
only continue Lo waste more of this 
nation's resources in a (ruitless quest 
tor that whicl1 is impossible. 

-Jc * * 
Congre:-;s hds al reoJv led the wd\'. In 
the RailroaJ Revitalizntion Act of 1976, 
Co11gress ditecLed the I.C.C. to sub
stitute the "cash !low test" for the 
r,1Le of l"L turn, ... for determining 
revenue net'J ... . 
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rt~ <.: r ippt.!r~ c ntend, the rail r .-id indu tr\ 
tt JS it makes out, there rnd~ be n Jed fur 
1 i~at1on program which i rLrdtfd l1r el 

1Vt coal shipper . Howevtr, v~n ·1 thL 
f 1.de 1 inancial ills, it 1s un ound ~-

t unregulated and t.:ld tic n~rket to bL 
!rm captive coals . ~ndo..:r thL 1. . 's 
r~ntial pri_ing, it require ~apt1v~ 

1aulin 

ack for competitive traffic OVlr which it 
ome of · .. :hich, lor all it knows, th" r..iil
r fret.: . fhe prebent poli) ot hdv1n 6 

r b id1~e otl1er traftic 1s an indefLn 1blo..: 
td dnd und1m1nished Congressional nJ 
n d regulation . 

The ~-RA t i ..ibout to be ~uperseded by n~w legi lative 
pr p als now p1.:n before tht.. Congress . I-nether the captive 
hipper improves lot thereunder is, at present , problematical . 

In th1.: final analysi , it is ironic chat tht! suf pusedly cunsumer
riented r ..11lroad deregulation movement will , it ~nacced , omt:! at 

an imrnens ... expenst! financt:!d largely out ot each consumer ' s pockt:!t 
in th~ 1 rm of grea t ly inc r eased monthly elect1 1c bills. 
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APPENDIX A 

Petitions For Review Filed In U.S. 
Circuit Courts From I.C.C. Coal Rate Decisions 

Southwestern Electric Pow~r Company v. 1.C.C . and lnited 
States, No . 79-2701 (5th Cir., filed July 23, 1919) . 

Sout_hwestern Electric Pow~_r _Corn.E.?OY v. I.C.C. and lni.tt!d 
States, ':o. 79-.. 0S2 (5th Cir., filed May J, 1979). 

Burl in_g_ton Northern, Inc. and _Kansds City Southt!rn Rail
\.~ Company v . Un1tl!d States 1nd I.C.C., No. -9-1547 (D. 
Cir., filed May 25, J079). 

~stems Fue .... , inc. and Arkansas Power & Ligh_t Co. v. 
United Stat~ ... nd I.C.C., No. 79-2.'..91 (5th Cir . , tiled 
Junt:: 22, 1979). 

Nt::vada l._ower Compan1 v . I.C.C. and United States, No . 70-
7504 (9th Cir., filed October 1, 1979). 

Utah Railway Company v. United States and I.C.C. , No. 79-
205g (10th Cir., filed September 23, 1979) . 

Union Pacitic Railroad Company v. United States and I . C.C., 
No . 79-1840 (10th Cir . filed August 17, 1979). 

San Antonio, lexas Actin Bv And Throu h Its Citv Public 
Service Board v. United States and I.C . C., No. 78-~051 
(D . C. Cir . , filed October ~5, 1978). 

Burlington Northern, Inc. v. UI1ited States and I . C.C., No. 
78-2307 (D.C. Cir . , filed December 21, 1978) . 

The State of Texas v . United States and 1 . G. C., \o . 78-
2216 (D . C. Cir . , filed November 24 , 1978). 

Burlington Northern, Inc . v . United States and I . C. C. , No . 
79-1712 (D . G. Cir ., fi l ed July 9 , 1979) . 

Iowa Public Se r vice Company v . l . C. C. and United States, 
No . 79-1550 (8 t h Cir ., filed July 13 , 1979) . 

Bur lington Northern, Inc . and Chicago and North Western 
Transportation Company v . United States and 1. C. C. , No . 
79-1747 (D . C. Cir ., filed July 16, 1979) . 

Iowa Power and Light Company v . I . C. G. and United States , 
No . 79-1534 (8th Cir ., filed July 6 , 1979) . 

Celanese Chemical_f_o.!:!P,any, lnc . v . United States and I . C.C . 
No . 78-384q (5th Cir ., filed December 4 , 1978) . 
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Bur:.ington Northern , Inc ._v. Cnited ~ta_tes dni__l_. C. C., 
ho . -9 - 2-~6 (D.C . Cir .• filed October 26 , 1979). 

Bl,rl1ngt0n '~ortht:r~, Inc.: ._ v ._Cnited States and I . C.C . , 
.o. ,9-22cis (D . C. Cir., filed October 19, 1979) . 

::::Ja\tvn Power and LighL Compan_y__y . Unitt:d States ~f}_d I.C . C . 
No. 79-2083 (10th Cir ., filed Sept12mb~r 14 , 1979) . 

rd Codl perdt, r ',~ocidtion \' . t:nited States and 
~- ._C., 1'o. C . Cir .• ii led October 18, 19/9). 

rt 

' • 
1 

on v. United States and l . C . c., 
., filed O~tober 19, 1979). 

t. tr1 C _it..j Stnte~ and I .C . (..: . N,1. 
~1r . , il d October 29, 1979). 

~ 
et al . '-'· :nited Stelle,; ind I.C . C. 

1 r. , f i 1 ed S, Fl C'llbe r 1 7, 19 7 9) . 

Lou i.;vi J le dnd Nash\·il le Rail__r0Jd~t1pa1!..Y~_t:nittd St t es 
d I.C.~. i;o . 79--002 (D . C. Cir . , filed August 4, 1979) . 

h C,--'ram,nwealt11 of K~ntuckv v . Cnited ..:;t ltlS and l . 1 .. --
~c,. 79 - -172 (D . . Ctr., filed October 4 , 1979) . 

S, ,boc1r:d Coa::,tline Railro;.1<l C.ompany v . t.:nited_State_'.- and 
i .c.c . , ~!o . 79-2001 (D . C. Cir ., tiled August 29, 19-q) . 

1he Cleveland-Cliffs Iron Co . _ v . l!_!littd States_ Jnd_ !_:_C.C., 
~o . 79 - 377Q (6th Cir . filed Dccembt:r 2~, 1979) dnd No . 80-
31':>9 (bth i..:ir . , filtd /\larch 10 , 19::lu) . 

B1 1rlington ~,orthe r n , Inc . v . United ::itate::; and 1 . ..f._.~ , :-;o. 
7·J - J777 (6th Cir ., filed December 28 , 197YJ, :-.o. 80-3020 
(6th Cir ., filed Januarv 7 . 1980) , ~o. 80-3 161 (bth Cir . , 
filed ~-larch 11, 1980) . 

'1inneso~_Powe r and Light C.9..: v . Lnited_Statt:!s_-:nd I . C . C . , 
:;o . 80-3142 (6th Cir ., filed Febr11:.1rv 26 , 1980) . 

.!-~nt.E,a l ~owcr and Light Cumpa~ v . _ United States ind l .C . C., 
,n. 8 -1068 (5 t h Cir ., fi l ed J~nuary 18, 1980) . 

Statt of Iexas v . Un i ted States and I . C. L. and I.t . C .• - -
.o . ti0.1172 (5th Cir., filed Feb r uary - 8 , 1980). 
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AIRLINE DEREGULAfION 

Raymond J. Rasenberger 
7..uckert, Scoutt & R,1c:enberger 

I. Hov Airl_in~ Deregulation C;iroe~\b_o~ 

A review of the unusual combination of circumstances which led to 
dr,1stic reform of an industrv \,·hich had enj >·.ed a favordble public 
i~age under existing regulation : 

- in~pt verr~ l1Lion bv the agency prior to mid-70's 

- strong t et dl support am1ng influential ac,1demician~ 

- the exa::-ple f irlines not sub·ect to CAB regulation 

- tie choice o 
regulation 

ew leadership at the CAB which favored 

- t .e ad ptiC'n deregulation bv the CAB und,•r the former 
r 1tute dnd a favorable economic climate 

- political advantages perceived by both the Ford and Carter 
administrations 

the dvna=ics of the legislative process and role of key 
leaders 

- divisions within the airline in<lustrv 

Result : ~ar l.'lore drastic statutory change than opponents had 
e~p~ctcd or supporters had hoped for, including the unprecedented sun
set provision . 

II . Ra.s_e_Begulation Under the Ai_rline Deregulation Act 

- Pate regulatiun prior to the mid-70'~, tirst bv ad loc rate
'llaking and later under Lhe comprehensive regiMe of the DPFI 
(Domestic Passenger Fare Investigation), 

- Easing of regulation under the Kalin regime; de f.1rto repeal of 
DPFT and introduction of admi~istrative zone of r~asonalileness . 

- The new public interest test and statutorv zone of reasonableness 
for passenger fares; its further extension bv CAB urder. 

- The "standard industry fare level" (SIFL) concept c1s required 
b:,, the statute and administered bv the CAB . 

- Other changes not,.: pending at the CAB including possible deregu
lation prior to Lhe Jant1arv 1, 1983 sunset . 

- ~e~ CAB attitudes on unjust discrimination , free transportJtion , 
rebdtinf, agencv commissions, etc. 
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tho e l.n 1:.r, d m.Jrk t . pr du in n of the lo\.e t ver e return n 
Inv, tm nt igurt. for an mAjor indu tr , and nc urging o pt.titi 

n irlinc in lounge , leath r C3t • and entcrtlinment while pre-
ludin ompctitfon in pr th~n mv 1n w r th t ..iirline dere -

1loti n i workin t:X eptiondll ,..~11. 

Ll!t: m in b brietly revic1,in 1 the ,-;tlitl! u tie 1rli.ne indu trv 
nd itH f<..d r 1 con ic regulation in the rnid 7 ' '"hen t e dt::rc ul -

Lion de ate trul, be un. \t t nt rime thf' fin nci l pcrf mant. f t t. 

indu tr w po r cnol1gh toque tion u cc sful acce s to the privit:e 
apltal mark, ts. Thu • 1,dth an 1 ing nd uel-in fficicnt air1.;raft 

fle,t, t:1-ic indu tt uld not l k f rw1rd to efft.•t.tl.n a rtqui1,d 1ltet 
repla rnent whi h hnd become ev •n more n, cc<;snry fter the At b 1.l 
E taro in 1Ql3. In addition, ROl pc1fo1mance along with 11 otl1er 
fin111cjal P•t ormont.<.:ID 1surcsw1 cxctptionill, poor. In hort, tlie 
1i. ed regul:il rv mechn'lisms, trC't hld to include- an irr<1tion l r ute 
mor1toril1m and c.1pllcitv-fix1nr,, w.re t,oldly showin thl•ir clear in lLit, 

to re 1ct to m~rketpl ice ch111ge in 1 tlmel fa Ilion. 

Whot 'IOlJ rc:1lly hod wn n situation ,hetl the rl 1rd Ii 1ted ptice 
, o!'lpetit Ion ind morket ~ntrv but encouraged .1me>nit\ ompetition t th .. 

(l"l' tim . Ihe i1onil' result was thnt th, C~B. bv its \etv protectic-n, 
w:is cau. lng profits t• b'-' t'I"OJt•d through ,-i1stef11l compllition in •Xt.:<.: 

<.:lip IC'ity and m11 nit1es. 

Jn the ame vein, it w,1s rcve,iling to ll',1rn jut how p.rvasi\c 
1egu 1tinn h,1d bl!Ctn, nnd hen,• f11r the CAB had lnsertL'd it,::elf btl\.it.:Cn 
, wi 11 Ing cl l,·1 und I wi 11 in buvt r. Let f'I"•' lite a fe"' of m.1n-. t xnmpl 

'.l.:1 o , ,rr t.:r t 1kc r c hc11,h [1nm Flc>, ldd to the North,~.i t -- th CAB 
h 1c.l L' d•• ic.ll th 1t. '-Inv 1n 1lr taxi <tcquire 50 e it 1irpln1h'? I 
fl I dtceptiv<' pt cti c for ,mplovcL'~ of .1 forc•ign ,1'irlint: ubsidi r 
Lo we11 u111fo1m' tli,1t louk lik<? th,1 c of the> pt1(nt. /\ c11ticr i..;8nt!-'.l to 
i Ul: 1 pl:cial I nrl for ::;ki1•1 ; if there's no !·HH)W, the '11 rt tu1n th1.: 
c;kit.•r homP. 1,.-itlinut lt,arpe. Should thl CAR let tlH•m" Th. li ·t gJl' .-,n 
but you g, t LhL i ilt' 1. 

.. 



l 

e essence of a dynamic economy is change. Race 
today but Mavbe not yesterdav or tomorrow. The 

t1:. ut' ti n . .JE.. e cted up facing was whether five humans, however 
u li ic..d, could it at the CAB and effective]\ i'lonitor and adjuc::t 

do ec:tic r:'arkeL.., • r price and service. If one can divide, the 
E.:r 1s oh iou-.. 

E •ulat1on had trulv become ;-in obstrnction to the effective opera-
1 ~f the markets. Civen the finuncial state of the industrv and its 

· ~m •nts f, r th0 future, the clioice,-, were to either incre3c;e dra-
1 11_• t e regulation of the industr or to go in the opposite 

~ion dnd aismantle the regulator· ~echanism, thus allowinf the 
of l 1e r-arketplace to al locate resources . Tlie lattE:r proposition 

t 0nl •ea ible, but wh~n VO\l think ahout it, the airline industry 
e marketplace. You have a totdllv mobile resource 

n 1 o where the nost people demand it, and the barriers 
r1:. nable altho11gh not low . 

rli lation became the law in 1Q78. It w s ver, clear 
r d undergo dn ~con ~ic r3tiondlizdtion a a re ult 

arket fr •edom. T' is meant that we could expect t trin-
1~ n at certainlv 'as been the case. Ob~iou lv, moving 

om pars of strict economic regulation to the workings 
,etitivt r~etplace do@sn't happen without som~ dislocation. 

t e emperical evidence is clear that overall, the nation's ai r 
tf1 s ·~res ic:; far better off . 

1979 wac: a recorrl :ear for the industry -- $1.1 billion in profits 
r arri,,rc;: pAc:;c:;engers saved $2 . 5 billion on air fares; traftic ~rt:'v' 

16. 1~78 was revealing lesson on what the marketplace can do but l 
wd ~ to ~kip ove that year and look at 1q79 results because I think 
• e· are e~en m0re re!ea1in~. 

, 

l 

')0 pite '1 severe •.,,inter ; a 57-day strike of United , the nation ' s 
t airline: the prolonged grounding of the DC-10; a d n1bling of 

in fuel prices: and an econo~y dominated by double digit infla
: air tr<1ffic cl i,~bed 14 percent on top of the record 16 percent 

~8 . 

Fares are another indicator. looking at all airline fares in 
: 9, the a~erage fare increased 16 percent . Average industrv costs, 

t e same ci~e , went up by a staggering 48 percent. Now , I'd like 
t sk tlie 1nremi.tting opponents of deregulation to name another 
i :u tr·• hich made a profit in 1979 while their costs increased at 
t r~e ti:-:.es tl- e rate of their average retail pricec:; . This productivity 
~aia -- and make no mistake about it, that is exactl~ what it is, --

1rred solel .. becauc::c of the abilitv of the industry to adjust its 
Lxi,,;tin~ resources to where thev could be used the most efficient1v to 

~r:-.: ~he .greatest demand . Productivity gains of this magnitude in the 
airline industry are rivaled onl~ bv t hose achieved during the init:al 
intr duction nf jet aircraft . At the bottom line. the airline pa sen

rs have saved on the order of four billion dollars in the last two 
.-.ars compared to fares ,:hich would ha'.'e 1-,een set under the CAB' s 

rpgulato r v formula. 
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Smaller airlines have not bt>en "gobbled-up" by the big on s as 
many of deregulation ' s opponents predicted. On the contrar • the 
regional airlines were more profitable than tt,c trunks in 1Q79 and 
Tt>xas International has twice tried to "eobble-up" i:t trunk airline. 
While there have been two major airline mergers approved, we have een 
the entry into the qcheduled interstate sy~tem ol Southwest, World, PA, 
Air California , ~idway, Evergreen, Air Florida, and numerol1 maller 
carri ers . We have not seen the indu~trv become more concentrate l . 

Industry profit~ have alqo improved with deregulation. As m~asured 
by the CAB , profits averaged $349 million a vear berwet:n 1970 and 1976 
under regulation. Profits in JQ77 , as defacto deregulition btgan, were 
$634 million; in 1~78 , $1 .1 billion: and in 1979 , when fuel price 
doubled, $564 million -- not a bad year at all compared to the regula
tion era. 

This year's first quarter res11lts are 11ot ns bright . But when we 
review the vear-end statistics and co~pare the~ to periods under regu
lation that experil!nced inflationary recession, \.:1e will 1..:ontinue to 
find the favorable advantage for deregulation. 

Obviously we have some serious problems in the indu try, a avia
tion fuel costs continue to climb and rising fares begi11 to erodl! 
traffic. But even a molecular knowledge of t!Conornics will instruct us 
not to blame deregulation for higher fuel prices and inflation. Th, 
proponents of de r1:gulat ion never c lairned t hi!t th is change of law would 
immunize air transportation from these macro-economic evils . 

Hiscoricallv, the airlines led the way into recession and ~ere the 
last ones out . That hasn 't been the case this time. Unlike the pat. 
airlines have not completelv abandoned their lo .. ·-fare strategies Ht the 
first sign of recession. Even with the current nl!gative economic c0ne . 
discount and promotional fares are still readily availoble (in fact 
about 56% of t oday ' s passengers use s11ch fares) and the carriers are 
holding reasonable traffic levels for the present. Airlines are not 
relying solely on the busint.:ss traveler to carr1, ther.:- :.. r II Ii . 

There is certainlv a limit on ho.,.. high fare can go before -..e f 11 
off the elc1~ticicv cliff and we ma· well be seeing thi> beginning of 
that OC1'.'. However, the main point is that under the regulator\ voke, 
measured by the CAB's O~'Tl fare formula, things would have been a lot 
~ors~ a lot sooner. Fares would have been much higher much oon, r. 

~~at about the protection of small community servi~e under dere u
lation about which much has been written? Again, ... e must compare dr
regulation results with the facts about past regulation, no~ omp~red 
to some idealistic view of regulation. ~nde r deregulation not n 
community that ~ants scheduled air s~rvice has lost it . E Pntiall 
air serv i ce is guaranteed for 10 years to all coomunitii.:s. om 
communities hav,~, however , gotten coc::nuter service in lieu of 1 :irge 
aircraft service , -..,hen the passenger volumes ju tified the m 11 r 
aircratt. I would insert that such comc:unities qui kl find ut t t 
this is not n bad result. A cla ic ca e is Utica , ~ew l rk,,. i 
couple of vears ago lost - n fl t at po r ti t t i..: r 
carr ing 34 , 00 pa enger per ear, and ... und up l..:~t 17 t r 
flight a dav providin hourl.., c nne tin servi ... ell erv 
co three new de~tinations carr ing over 60,000 pa enger pr r. 
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triki'1~ ·'a t th legi laLlVt dtbdtc 
that ppcnc.'1t f dcrt.>guliti n arrued 

p!..'rlect c petition .... 'hile pr pvnents 
ct ·ompetiti n d •ainc;l irnpc_.rfe L re •ulation. 
d I oice ar i ptr:e t o~petition and 

le.lb.: tho.:re i n doubt, thdt C'n thl: 
n 1 doin and wil: c0nt1nue t do the better 

r li 'lt J que::;ti n-. dre n l ften a ailr1blt 
u i,.; 11 r i,t m lLr.gth re&pon e to ur !1ort question. 
dereguldtion work in•?" Tl be t I can do b wav of a short 

remind ou f the warnin one of our Pre~idential aspirants 
usine s lr~der·, ~h1ch i that if you get into bed with 

overnment, you ' re going to get more thdn a good night's 

Thank you for·· 1r invitacion and I'll be pleaHed Lo tr\ to answer 
an questions ~ou mav have . 
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':E nF REV:SED USOA FOR PRICING PURPOSES 

Edward GoldstPir, 
Assistant Fir.a"lcial Officer 

ttmeri~3n Telepnor.e and Telegrapn 

T-trr.r< •ct;o- • 
- • V ...) J.. I • 

;:., n R"'dmc>,.., n:=i~. 
wn1 n tr:e 1 
... .,T.Jldted pr. L 

I bPlieve , covered very well tne way in 
tern of Accou~ts fits into today's 
ess . Witn respect to nis com 

~er.~s ·:~ pr ~ 

a r erre • 1r. pr. 
:l1ffere es 1 

cnar.ges of tne USOA, I'm quite in 
e -- ever. tnougn tnere may be s0me 
is bet:ween us . 

~ ~~~ _s , I bP~iP1e, a very fundamental assJmption that 
"" .. --· tlie ss tnat Don nas described , and 
_r.deP, ~ r p .;,€ evisi.:>r. of tne l.!SOA. Tnis assJmp-
t:or 4 tn • it 1s npcessary to know QJite precisel y 
tne re:atio~snip between costs and prices of individual 
services and elements of services in order to prevent 
"nat :he Commissi0n called , in its decision in Docket 
·3·2e, ''irterse,vice cross-subsidization. 11 

T~e ~r~·-~~tio- f i~terservice cross - subsidization is, 
in fact, tne pr1 cipal ratior1a:e for tne proposed rPvi 
si:)'1 . 

~ross-subsidizatiora has become a major issue not or.ly 
ir almost ever; FCC tariff filing, but also in th P more 
6 Pne-al FCC dockets , and the current debate on legisla 
·1on i~ tne Co~gress . 

Since cross-s ~bsidizati)n -- its detectior. and preven 
:ior. or co~trol -- is at the bottom of so much activity 
':.odcJ, ir.clJdir.g tr.P .rev1siQ'i of tne USOA, I thought I 
~0Jld spe~d my time talking about it: wnat it is, what 
tne problem is , now the problem can be fixed, and what 
~ne r~le of accounting (specifically tne USOA) might be 
i~ tne so:u~ior. of tne problem. 

is Cross- subsidy? 

7nat q~estior. is not 
gir.e . • Int..;itively. 
say tnat a service 
cross-subsidized is 
or gr:)Jp of services 
cludi-g tne c0st )f 

as easy to answer as you may ima 
I think what people mean when they 
or groJp of services is being 
that the revenues for that service 
don't cover all of its costs, in-

rroney . 

But , wrila -evenJee for a service are relatively easy 
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to define -- after all , customers usually get billed or. 
a service- by - service basis -- it ' s mucn narder to de
fine what the costs are . 

I don ' t want to argue tne fully distribJted vs. long 
run incremental cost cor.troversy here today . ~ • ~1 sim
ply accept tne outcome o f FCC Docket 18128 on this is
sue . 8Jt you even have to be careful about wnat vo0 
ass..ime about the cost of mor.ey . The simplest assJmp
tion 1s, and tne one I ' ll make for my presentation r.ere 
today, is tnat tne cost of money is equal to tne a.i 
thorized ratP of return of the firm, and that tne cJCtu
al rate vf returr. is equal to the autnorized one. 

So , all I want to say abovt some of tnese difficulties 
in defining costs is that they exist . For tnP pest of 
the presentatiJ~, I'll just assume tnat Lnere exists an 
agreed upon defin1ti0n of all of tne relevant costs - 
so tnat I can c ncentrate on tne cross - subs1d12 tion 
issup itself wnicn , as we ' ll see , nas some difficulties 
of its 0\..'11. 

Anyway, to recapitulate , I ' ll assJme that wnat we m~a, 
by a service being cross - subsidized is tnat its reve
nues do not cover its costs . And since the firm as A 

whole earns its autnorized rate of returr. -- if ore 
service ea r ns l e ss , some other servicP must earn more, 
and tnus sJbsidizes the service tnat earns 1~ss . 

So , Wnat ' s Wrong Witn Tnat? 

Yo u might well ask th2t qJ~stion . Af ter a:l, r.o 
multi - product company tbat I know of earns exactly the 
same profit margin on every Jne of its products . ne 
·;ear, product A subsidizes prod;;ct B; tne next fPar, B 
subsidizes A. Products earn different ma"'gins i'1 dif
ferPnt yea"'s of their life cyc]P , and nobody gets very 
exercised over it . 

So , as a general proposi tior , I don ' t tnink one car. ar
gue that cross - subsidization a~ong se r vices or produc tr 
is wrong , per se . 

Tne reasor. we 're concerned about cross - subsidization 1 
the telepnone bJsiness , especially i~ tne case f the 
large r telepnone companies li ke AT ~T a~d Ger.eral, 1 
that tele phone companies f urnish both monopolJ ser
vices, like MTS and excnange , and competitive services, 
like private line cna,nels . 

Now , I 
actual 
vices . 

wa~ to stop for a moment to point 
fact , •·here reall.> are no more 
All services nave some form f 
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1rec~ co~pet1tion. But I dor,'t tnink we need to get 
nu~g JP o~ tnat . It ' s certainly tr.1e tnat some ser 
vices nave !PSS competitiJr tnar others . Tne m~in can 
cer~ the~ bPCOmPs Jne of warti~g to prevent tne less 
competiti,e se;vices from SJbsidizing thP more c0mpeti 
tive ur.es . 

Tnere are also other, less well articJlated concerns . 
For example, Sjme of tne firms ,-.1nich compete against 
telepno e ~uwpan1es do so fJr only relatively narrow 
prodJ~t rr se,...viCP lines . Tnese firrns are co~cerned 

-t Jrly b Jt s-sJb~idies from a broad categ0ry of 
s0-~a1·~d ~ services to tne more competitive 
5 er v i c es a s r , p , b u t a 1 so about a 11 e g e d ~ r o s s -
s bsi1ies frJ~ competitive service to anotner. For 
€X r"lp~e, a f.rm ferir.g or.ly broadband digital chan-
re , rriign+- vbJf to an alleged cross-subsidy from tnP 
arr w-ban1 elemert Jf a digital transmissiJn service 

r. brJadta P , 

Thu , wna+- starts out as a relatively straigntforward 
objective of preventing tne so- called monopoly ra
tepayer frum sJbsidizing tne competitive services of
fered by tne telepnor.e compar.y can quite rapidly turn 
intu tne ~ost rigid prici-g scneme, in wnich every ele 
Ment of every service must earn exactly the same rate 
of retJrn, ~ ess a waiver is issJed by tne Commission. 

I should say tnat my reading of tne various bills now 
1~ tne Congress leads me tv believe that this is not 
wnat Co-gress seems to nave i11 mind . The bills all 
corcern t~emselves witn cross-subsid; -- indeed, it is 
a ~e~tra: issJ 0 -- but tney seem to coDtent themselves 
w1tri w1sn1:-:g to prevent, or at least C•..Jntrol, SJbsidies 
flowing from tne reg~lated services to tne Jnregulated , 
more c om p e t i t ~ v e on P s . 

* * 

0 K , t n e n . ',! e ' : e d e f i n e d w h a t we me an b y c r o s s - sub s i d y . 
And we've SJg~ested why it is necessary to prevent cer 
tair kirds Jf cross - subsidies . Next , I think we need 
to understaud wnat some o f tne problems are. 

What's tne Major Problem? 
• 

I tnink 1t ' s fair to say that the cross - subsidy problem 
~oJld be relatively easy to solve if there wPre no 
joint or commor cvsts between services . Or, to put it 
differP11tly, 1f tne prod~ction of different services 
did '1Jt ~tilize common resources . 
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As you k~ow, the way in which telephone service is pro
duced today utilizes many resources in common for two 
or more services . There are good reasor.s for this, 
which I don ' t need t~ spell out for tnis audience . 
SJffice it to say, that the common use of microwave 
towers , installation and mainte1ance pevple, buildings, 
trucks, administrative overhead, and so on, provid~s 
very large econom i es compared to havir.g separate 
resources for each individual service . I don't think 
we need to argJe about how great these economies are, 
whether services could nave beer. provided eqJally as 
well with less use of commor resources, whPther tne 
technology will increaseor decrease tne economies .... 
Tne fact is tnat tnis is the way the plant was built, 
and tne services designed. 

Tnus , wnen we try to determine tne cost of producing a 
particJlar service, we're confronted by tne problem of 
how to allocate to that service svme of tne costs of 
commor.1 1 used resources . 

There are not only tne well - debated theoretical diffi
culties in doing this -- loo k at the ongoing debate on 
fully-allocated vs . long run incremental costs , and the 
debate on wh ich fully allocated scheme, if any, makes 
more sense -- but tnere are also some very hard practi 
cal problems . 

The proposed rewr ite of thP. USOA tries to attack tnese 
problems, and Don Redmond has, I think, identified some 
o f tnose d iff icul ties. 

Let me assert then that i dentifying and accounting for 
costs of individual services when there is no r.eed to 
allocate joint or common costs , is relatively straignt 
f orward and that tne cen t ral problem of detecting 
cross- sJbsidization tn r ough accounting lies in the 
join t and common use of resources . 

Given thP inherent theoretical and practical difficul 
ties, and given the obvious self-i nterests of the vari 
ous parties in tnis game , and given the lengthy regula
tory and judicial processes availab le for resolving 
these controversies in a~ increasingly competitive en
vironment you can understand wny there is so mucn 
interest, in the Congress and the Commiss:or and at 
AT&T, in l ook in g f o r a better way than brute - force ac 
count i ng t o resolve this issue . 

** 
Let ' s look at three ways tnat have been suggested: 
changing the productior. function, changir.g organiza 
tions, and changing the regulatory framework. What I 
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But if some reasonable conditions are applied to the 
setting up of tnese subsidiaries I could accomplisn 
some disaggregatior. of resources -- space, mar.agement, 
administ~ative SJperstructJre, and so or. -- ar.d tnJs 
reduce tne pruhlem . BJt the major effect ~oJld tnen be 
to make tnings more visible . In particular, a regula
tor attempting to detect cross - subsidies could r.ow co~ 
centrate Jr. ir.ter - company transactions rather tna, nav
ing to ferret out potential sources of cross
subsidization among the myriads of internAl trar.sac 
tior.s that take place . 

But wnat does one do about the resources that cannot be 
disaggregated ~itnout unacceptable disecor.omies? For 
example, to be specific, suppose one can separate ad
ministrative overhead, marketing, engi~eering, etc. -
but that tnere 1s a ~icrowave route tnat was used i~ 
common to provide tne two services, and tnat could not 
be economically disaggregated? 

Joint ownersnip of that route by botn entities is an 
obvious approach , but it doesn't do anythi~g for you in 
terms of solving the cross - subsidy problem . No matter 
how yoJ arrange things, the problem of allocati~~ 
remains, and with it the problem of potential cross
subsidy . 

OK, supp0se one of the subsidiaries ow~s tnP route anj 
then charges the otner entity for its use. Tne prob:ern 
ha s now bee ri tr an sf or med in to d et er rn i n i n g t he " fa i r 
price" for use of the route , but has not changed furda-
mentally . 

I'm sJre you're way ahead of me at this poi~t, but I 
want to stop to review wnere I tnink we are . 

Changing the organizationa l structure of a firm ca, do 
t wo th i n g s f or you : ( 1 ) i t c an 1 ea d to 1 o g i c a 1 
disaggregation of some resoJrces, ar.d (2) more impor
tant l y , i t can concentrate the potential for cross
subsidization at tne interface between orgar.izatior.s. 
and thus simplify the surveillance problem . But it 
does not solve tne fundamental problem whicn, as I've 
said, is the commor. use of resources . 

** 
But Here is Where Changes in the Regulatory Scheme Come 
In : 

There are two sJcn major char.ges tnat I want to mer. 
tion : ( 1) the i'1troduction of marketplace forces, and 
(2) char.ges in some regulatory objectives . 
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vices to another . For example he might concentrate, as 
I believe the bills in Congress do, 0n preventing 
cross-subsidy from MTS, WATS, and Excnange to all othe~ 
services . 

S.;cn a step would simplify tne probleM er0rrnously, 
since it would eliminate tne need for many of ~ne ex
tremely fine-grain data that are r.ow required. It 
wo.;ld also shift tne responsibility of proper p!'"icing 
to tne ma~agement, wnPre it belongs . As Dor. Pedm r.d 
nas pointPd out, tnere's more to pricirg tn~r. costs, 
especially f)r tne more competitive services . 

Let ' ~ Put it All Togetner Now : 

We now nave tnree building blocks: 

- we can disaggregate some of tne cvmmon reso.;rcPs, 
thereby ~educing tne size and complexity of tne croblem 

- we can set c1p some r.e.-1 organizational frarnew:1r-ks 
separating services between wnicn we \-81 t '"o avvid 
flov.·s of cross-sc1bsid1es ; 1.·e thereby cor.vert ::.nte~r.al 
transactions into inter - company ones, thc1s making tnem 
more visible and easier to deal with, and 

- we can change the regulatory scheme somewnat c· 
by letting the marketplace do some of tne work, tnro.;gn 
new r.;les for nor.-discrimir.atory 8Vailability ~f facil
ities to affiliates and non-affiliates alike , coupled 
with Jnlimited resale and sharing , and (2) by r.avir.g 
the Commission set up new rJles wnich wo.;ld co certrate 
on controlling cross subsidy flows between gro.;ps of 
services rather tnan on a service-b1 -ser\ice r 
eleme~t- by-element basis . 

I think yoJ will recognize tnat recent FCC docKcts, as 
well as proposed le~islatior., make .;se of all ~nree f 
tnese building blocks . 

They set up sep8rate sJbsidiaries , witn restrict1or.s lr 
various ways of .;sing resources in com~o~ . T~ei pr -
vide for unlimited resale and snarir.g, ar.a ~or.
discriminatory access . And, tnere is at least some 
hope that witn these changes they will relax some uf 
tne now .;n~ecessary very fi~e-grain s.;rveillan~e . As 
for tne latter, I te~d to be a bit pessimistic but 
we ' ll see . 

~hat Abo~t AccoJntirg, 

As ~e • ve se~n tne USOA 
cross-sJbsidy problem 

.,.. ? .nen. 

proposal tr-ies to s lve ► n~ 
by br-Jte force -- by f1re-gr-11~ 

■ 



f 

• 

.. 

, ) .... t ne 
,..Jles tr 

l :ocation~l scnemes . It ' s a to0gn 

..appP s if :v ~setup s0 parate s1bsidiaries 
ripetit:ve se.,..vices , ana pr omi.Jlgate a set of 

t ',,'ill let tn° rrarketpla e do svme ,f tnP j b':' 

: de~•: k'"ow .... nat will rapper. , bJt let mP sJggest 
J!c c~d shoJld napp 0 - . 

wna t 

Y)v rri:nt iit w r;,>"i ~ ~('OJt ,... .... u.SS - SiJhsidies flc,wing 
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f, :.iatP pe '"fv(lr.S for ano t ner . 

fur:c -

.J , . ... SJ ~es~ +- /OJ , first . tna+- tnat ' s all tnat ' s 
r:eE' ~ P'"€'-' real er ,ss - subsidizritior. , and t'.-.> , 
tnat n a c unting system to do tnose two Jobs is ar. 

'"de,.. of ~ag;iitude o~ two easier t o design thar. the 
prop-sec revision uf tne VSOA . 
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USE OF THE REVISED SYSTEM OF 
ACCOUNTS FOR PRICING PURPOSES 

Donald Andrew Redman 
Vice President - Measurements and Budgets 

General Telephone and Electronics Corporation 

INTRODUCTION 

The telecommunications industry is undergoing rapid and 
significant change on almost every front. Some of the most 
significant technological changes in the areas of micro
circuitry, bubble memory and laser technology bear directly 
upon the telecommunications industrv. The market structure 
of the industry continues to undergo fundamental change. 
These, along with ocher changes, have altered the meaning 
and application of existing regulatory and legislative ground 
rules and have stimulated widespread debate over the need for 
a revised Uniform System of Accounts and a definitive frame
work for pricing and costing telecommunications products and 
services. 

Consumer advocates and special inter~st groups are bring
ing increasing pressure to bear on utilities, regulators and 
government on such issues as market behavior, rate structures, 
patterns of ~ubsidi~ation, use of resources and so on. In the 
midst of this turmoil , ~e find telecommunications utilities 
trying to make rational pricing and marketing decisions with
out adequate information and analytical tools, and we find 
regulators trying to fulfill their public duty to regulate 
these utilities in a national way, but they too have in
adequate information and analytical tools for the tasks that 
lie ahead. 

In addressing our topic today, Use of the Revised Svstem 
of Accounts for Pricing Purposes , I will try to avoid con 
jecture about the future of deregulation and probable changes 
in market structure except to note that there will continue 
to be changes, and we will cope with these as they unfuld. 
Also, I will try to avoid the temptation to address the 
relevance of regulation in a competitive environment. What 
I c1m going to do is to present a perspective through which 
changes in the Uniform System of Accounts can be structured 
and effectively f1nalized, implemented and which when com
pleted, will provide valid costing input into the pricing 
process without extensive changes in the nature or scope of 
the existing financial accounting structure . 
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PRICING PROCESS FOR 
REGULATED UTILITIES 

Let's spend a moment to explore the interaction between 
cost accounting ~s envisioned under the proposed changes to 
the lSOA and the tresent price setting proces:, ot a rate 
he,1rini; to identi .... h~l contribution or additionnl inputs 
the revision to the VSOA may provide that are not available 
today. 

In genernl terms, the process of monitoring and setting 
rates hr..>~'ns with ;in an,ilysis of informntion from three 
sources: 

1. The Unifonn System of Accounts, (\,here we are now). 

2. General business, ~conomic and industry trends and 
forecasts , (if we stay on the same course, what 
will the future look like?) . 

3. Stakeholder objectives , (where do ~e want to be?). 

As gaps develop be tween , .. ,here we are and where •,:e want 
to be in terms of an equitable rate of return; even though 
mwnagem~nt has done all it can to reduce costs , generate 
additional revenues, improve productivity dnd scale back prL
grams ; the process of prepdring a general rate hearing is set 
into motion . 

Preparation of the rate hearing begins with the develop
ment of an Aggregate Revenue Requireml:!nt based upon hi~torical 
book costs, as identified in the Vniform System of Acc0unts 
for a given "test period ." The revenue requiremt.•nt represents 
the Total Revenue to be generated to cover Expenses, Taxes and 
a Return (or invested capital . It is actually tl1e reverse of 
the accounting process and is a bottoms-up approach starting 
wit:h Expenses plus Return and Taxes to arrive dt Total Revenue 
Required . This approach LOnsid~rs <lll costs of the firm and 
is in effect a fully allocated costing approach which sets a 
ceiling constrain t on aggregaLe prices via an earnings limita
tion. 

Once the Aggregate Revenue Requirement is determined and 
the ceiling constraint on earnings is known, it then becomes 
necessary to determine specifically how this revenue will be 
generated, i.e., how mucl1 should be charged for each product 
or service offe red within each appropriate jurisdiction. 

592 

• 



Hi :: ri ' v. l i, pr e in olvc~ t ur i 1 n l 
..irdt n t s whi h is 1c 'Ylpl 1tt i n · t t f 

"r, 'at1 1 e." 'nder th1 n ept. dll l • lhE nn 11 

d L n ·u1isdi t" nal lin l-Ltw fn Int rst tt: 1rvi (S 
1 ..lro_; 1.;s cnt all inters .. 1t t 1 11 in n Intr1~t1te 

-; rv1c s. .., ntr1s .. 1t1: c;t'.'rvl c r trthcr r it d, 1 1i11 
t-1 d n 're 1t· u:-.cl e , " l1..tw1:Ln ~ntlr 1t r· '• li 

lt.: s enti::i 1 st1te t 11 ,1 lin in fntt 1 1• 

r 

IN ERS1ATF 

(Relative lse) 

T r u ,l1out 

that it :s bein 
ti ns r t.: u rt! 
C mm~ni 1t 1 ons 

further se t d bL tw l •rt· l 
s ( ,mpeLiti nd E 1. c. 

re at i n, it 

A 

TN IERCin· 
(Other) 

this en ti 1·L l; 

I 
VER !CAL 
Cjf.RVIr S 

(Oth1::r) 

'l t t i ( 

uld lo I i t I 

d 1 t n 
( 

BASIC XcH SFR\ rcrs 
Ot~er) 

k i f'linJ 
done in nf rM in (! Wlt t ' t ic, Pd pard-
and \,, ithin th n t f the .; 3 r l 

Act, whi h tabl isht::d "l' iver 1 St:'n i t:' " 'l 

l~L primar b 31 of ur l t '1 '1 re lt:' uni cl l i n i '} . 
The first ob·ectiv.-;: of our n,iti nal oli is to pr vi<lc, 

aff rdab', hig.-qual'lv , t\.. -,,'.1\ 1 1nicati ilit" t 
virtuill lVt.r resid0n c.: u:-id bu,-,ine int c untr Th£' 
ke· ,:,}em,:nt f tl1is objective is its 113ff rdnbilir '' ind 
&ltt ·1 r.:itts for the, erv·ces t'iat ar"-' attordable 11.:d to 
thP " all!e of SLrvi, (' 11 r 1tP et:tin • concept and nationvide 
veraging f r the Tntl:!rst 1t, St.::c;mcnt. 

I .have identified four s,'gmt'nts or f 11r scmi-aggrt.::gdtC 
rlv nue requi1ement lt.::vels - Interstat~, Inter itv , Vt>rti 11 
c.rvi .-;:S ,nd Basi, Exchange rvice that in tht ag rr:g1tL 

,:1re tl eiling onstraintc; l ~ •. ised in de t ,..minin speci-
fic-a l h \.." mucl sh,uld bt> rhnrgi:d I r 0nch pr >duct r service 
ffered . r .1.:rtic: Scrv1cec; the 1 venue l(quir m•nt .•hPn 

·:ion 1ltribut1blc ts, reprc::-,ents the fl r n trnint . 



You should also note that each revenue requirement segment 
includes fully allocated costs - complete with taxes, expenses 
and return. From this, it then follows that tlte general body 
of users of each of the four segments of products and services 
are going to be charged for t~e costs that are incurred by the 
firm in providing that segment of service and underlying those 
costs are "relative use." The degree of which each segment 
absorbs or contributes to the recovery of overheads is the 
variable that l1as given rise to the question of cross sub
sidization. 

Constrained as a supplier of last resort with prices to be 
set at affordable rates under the Universal Service Legislative 
Mandate and with the introduction of competition, multi-dimen
sional incongruencies emerge. 

Number one is the issue of separating costs based on 
"rel::itive usage." Some have argued that costs should be assigned 
or separated based upon the principle of "cost causation" with 
each segment viewed independently, which would shift the assign
ment of certain costs from the Interstate, Intercity and Vertical 
Services segment to Basic Exchange Services and in so doing, 
would reduce rates charged for these services while substantially 
increasing the rates to be charged for Basic Exchange Services. 
Remember, however , that the national telecommunications policy 
established in 1934 , was to provide "affordable" service and 
Basic Exchange Services as the maior segment of what they were 
talking about . It is essentially your local monthly telephone 
bill or the cost just to participate in the network . 

The second issue is how the separated revenue requirement, 
regardless of whether it is separated based upon cost causation 
or relative usage, should be generated in terms of setting 
specific rates for each tariff offering. 

Historically , different approaches have been used for the 
various segments . Individual tariffs for the Interstate Seg
ment, under the jurisdiction of the FCC, have generally been 
determined based upon national averages of costs associated with 
time or usage and distance . This has resulted in uniform 
national races from point-to-point without regard for specific 
differences in each telephone company's operations, i:QUipment 
or density of calling volume from point-to-point . 

Tariffs for Intrastate Intercity Services have been 
determined in much the same wav except under the jurisdiction 
of the state commissions . 
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f rw..ird hr u tl1i~ tr n iti n r gulatcd 01:!lp titi rid. 
Thi i th b1..ginning of the Eieltronic Inform.it ion At:. and 

t 

n-

\. think ne of the most import.:int and e:i-citing "nc'w be inn in •s" 
r the comm,1nications industry. 

The entire 1c1tt.: hedring process, wl1i begins with the 
histori ally r cordC'd finan1: 1al tran a tions of the mFan, 

nd ends with appru\t~d tariff rate~. has 
th1L dc>strve mentioning. 

thcr 

The rate ht.:nring process often r~quires a y ar ,r lung~r to 
complete. This timt' dimension cr1:ate::. pr1.l.:ing inflexibilit, in 
the comp,,citive rnarktl place ind incr~.1ses the, business r·s s 
asc; ci.1lt.:d with 111 segment:l:> f our bus1ncs ·.)ithout unv 
corrEc;ponding re~~r<l. 

As vou know , from nn Accnunt1ng p1.:r pectivt? , as LXp1:.~nse-.. 
inc1ease ~·itltout corrt::sponding ral" adjustm1cntc; , r•cover, 1s 

l1Jl:>t forever . This find:; its ultimalt retlt'Ction in the finan
cic1l d1:.·tt.1 ior tion i."lf the fi.rm , dnd in the short run, rt.sults in 
1n in, ted ed cosL of L: 1pil,\l . 

Anoth,~r ccll!lplc,.ity i:s th~ Lick ot a t11cking systt'm. After 
r<1t: i.ng cic•cision h.1vlc b0en mnd. , cumplett.:• with all the inher nt 
,1s5umptions .ibout tht.> lutut'(• 011 specifiL- so.:rvilc offerings, th 
exist:ing USOA L1nd in1.,;luding tlH• ;:is~ucinll.!d recurd ke"ping rL
quirem~nts ,ls prPscribeJ hy tht' FCC , does nut provide a framl.!
work for mc11itoring ur lr<lt.:king the results or decisi n ~ssump
t:ions :1nd the corresponding cost ~xperiences sub'iLquL'ntlv in-
currc-d fl r o.:Ut.:h tnt 1ft offering . In ess,•1\1,;L tht.n , telephont.'! 
ll•mp.1t1ies hav~ no prt~scrib('d manugeml.!nt 1ccountfng :,;\~t•·rn for 
llt.:'Ll'tmining or trn1.:king costs f,11· l.!a,·h t 1riff off~•ring. 
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,tc: 

t 

• r 

t. 

r L LXiSL ng so· is n Financidl Accountinr Sv ,tLm design~d 
dnd intL1ded ~ruse in meeting external reporting r~quircments 
dnJ t ::,1tisty rtgulat ry ovcrviL.W prescriptic11s. 

The mcst imp rtant 3nd rerhaps significant complexit:· sur
to ddte th1t I ,llluded t f,rlitr wac the ided th1t rJte , l i r. 

"iettin should be '1,sL.d Lxclus1vel\ on historic...il osts (or a 
• II • d II given t~st rtrlo . 

1 t t c,intraints , i . e., the revenue requirc-e-nt, 
r LJ h bJ • ment is fully _ost compensator; bGsed on 

L~\t L. rates set fur 3pecific products 1nd services 
i. tt ..it -,egment .:ire not based on full distributt:'d 

t , l e 1-.1& ire l 1cking 3 prescribed svstt.•m o[ , counts 
dt:'t rminin· f • distributed costs, but because rates for 

i r .u-tc; d SLrvict.:::, is nJt .ind should not be solely 
ted - r~~1rdl0ss of how c0::,ts dre dtfincd 

t ~ • st fullv distributed, inc.remental , dir~Lt , 
"dr1..1 _e, a ::,1~11dblc, proratable, b3sed on relativ~ usage or 
b,sed n actual cost c.iusation . 

It •would :>t: difficult to imagine , tor example, that a 
repdir shop ~ould price a replacement fender bJsed strictly on 
te"t ;:- ·riod h toric.dl CL~st plus 1 percentage for profit equi
. 1lent c th~ir ov~rall race of retJrn . 

Ihe p ,int being is that rate set Ling is a function of the 
mJrk~t place ratht!r than an excl usive func tion of cost . There 
are )ther '- a lid and relevant approaches for determining r.1tes 
that should tc considered illd "co-;t plus" based upon test pPriod 

ist.0r· 11 fully distributl'd highlv aggrc-s.:ited costs is onlv one 
p ssibilit'>·, and one that dol s not function '.Jcll in a competitive 
r1rk1.:t. 

It 1s lXtremelv imporranc that race s~tting poliries and 
objectives be c0nsidered first hecJuse the m~thods or approaches 
to rate determination are only a rr:eans t0 <.1n end - the objectives . 
c~nLrall ·, rate setting policies and objl"'ctives will flo~ frnm 
the r~~ul<ltors for State .:ind Interstate Toll and Rasic Excl1ange 
~ervic.es (monopoly) and from top management for Vertical/Dis
cretionary Services (Competitive) . 

At this juncturt! , the rc1te setting objecti-ve for Toll and 
Basic Exchange Service i::o a "Target Return on Invesment , '' wbile 
the p.ricing objective for Ver t ical/Discretionary Services is 
"Pt·ofit Maximization" over the long-r un , as reflected in the 
narket place . Each ot these objectives requires different 
dnRl_ttical t,,ols and different costing information . 
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The rev~nue requirement approach using f11lly distributed 
costs would appear to be an adequate analytical tool for dt:tt'r
mining rates under the "Target Rate of Ri2turn 11 objective provided 
an adequate level of costing detail exists for setting rates for 
broad groupings of services and a tracking mechanism 1s availabll. 

Regarding "Profit ~laximization" objectives, the appropriate 
1nalvtical tool would be a Long-Run Incremental Cost Analysis 
that is dependent upon demand forecasts and direct incr~mental 
costs. 

PROPOSED REVISION TO THE USOA 

I would now like to examine with you the proposed ~hanges 
to the USOA and come to some conclusions about ho1,. thev might 
contribute in some meaningful way to the rate setting proces~. 

We, at GTE, suppor t certain revisions to the USOA dnd feel 
that the proposed revisions are a good "first cut" that provides 
the basis for identifying some of the real problems and which 
indicate areas whe r e more soul-searching is going to be required. 
However, as evidenced by the recent FCC De-Tariffing Order in 
Docket 18128, and the effort currently underway in Docket 7Q-245 
to develop and prescribe specific procedures for allo~ati11g costs 
to services, and since the proposed changes to the USOA seem to 
preclude the use of more than one costing methodologv - it would 
be logical to conclude that the parameters and framework of the 
telecommunications industry should first stablize hefore pro
ceeding with revisions to the USOA . This does not mean that th0 
developmt'nt of a Management Information System should be held in 
abeyance , ho~ever . 

What it does suggest is that a Cost or Managerial Accounting 
System and a Financial Accounting S~stem such as the USOA are 
two distinctl, different but interdependent systems and are only 
twC1 of many sub-svstems that will make up a much larger Manage
ment Information Svstem . 

An important segment of the Management Information System 
obviously would include Regulatory Information requirements along 
with a considerable ,1mount of other information that is required 
by }lanagement in the day- to- day operations of business . 
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Ir. '11'-' suggl:sts th.:1t the present structure of the l'SOA, 
c.1lon.; te1..:hnol gi al .ind functional 1 inl:s, is 1dequate . Adequate 
in the se'1se that the basic principles of classifying financial 
transacti ns in tt>t:Tls of their technologi, al ,,r functional nature 
ire ds s und today as tl1e~ were in 1915. 

In gl:ntr.11 t~rms, it rlppe.1rs the proposed changes to tl1e 
l SUA arc :TI r t l r,•,:;ult of frustration in dealing with complex 

1--.!.f' thout adequate "costing and operating" i11fur-
1t in th ifi.c problems 1ssoc-i1tcd with the CSOA and 

1+-s Jlllrl in• 1 iples . 1he existing USOA updated tor the 
'1• v e n novations ~nd expanded to h.Jndle new func-

ndl 1Ltivi.. .:is lirect sales, lPasing, and Gener:illy 
\ t • Ac unt Principles, seems to be th~ esstnce of 
r i i ,ns that sh uld be made to the USOA. 

1 pr a 1 n re~ognizing that financial accounting and 
t nt1ng 1r separc1te but inseparable in much Lhe same 

:ay th:it pricing and LO::;ting dre separate but inseparable and 
~y retaining the underlying principles associated with the USOA , 
w,uld ~nsure the stability, integrity and flexibility that are 
needed ctnd abso1ute1v ~c;:;ential to sati"'fy the many external 
rt..!pl>rting rt>qu.:.remt:!nts that exist today for large publicly held 
· rporations 1at depend h~avily upon externally generated funds 
to support the r..1pidly changing markets with new technological 
innovations. 

I can imagine that each of you are sitting there thinking -
"\..'ell, Don has suggested thdt c- sting and rate setting are two 
different ti ings and that they can not be inextricably linked, 
clnd now ht· is suggesting that financial accounting and cost 
c1_counting are two ditferent things and that theY too can not 
b • .:.nextricably linked - I know r need to move towards cost
sensitive cost-based rates, and those costs should be those 
, i,:;ts reflected in mv financial svstems - \✓hc1t then is the 
..insw~r, and where do \,'e go from here?" 

\.:e obviousl" don't have as manv of the answers as we 
would like, but as I mentioned at the beginning, my purpose is 
to add a perspective through which changes in the USOA and in 
Cost Acco11~ting can he structured to contribute to a solution 
to this dileauna. 

You •.,ill note that the focus or center of the dilenuna is 
Cos e Accounting or I prefer to call it Managerial Accounting : 

Fin ~ ial Rate S etting 
ALcounting ..,_ ____ Cost----- Methodology 
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and the key point is tl1dt it can not be inextricably linked 
with either financial accounting or the rnte setting process 
but whict1 must function :1s a source of input an /or be recon
cilable with numerous financial reporting requiremt.nts and a 
multitude of pricing methodologies nnd tecf1niques that are 
still being dt.•velop..:,d and are evolving for Lht' telecommunica
tions industry. 

Of the vdr i,1b ll!S we have to work with, known ;ind unknov.'TI, 
whaL are they and were do we stand: 

A. Finon~ial reporting requirPments are well-~stablished. 

B. Rdt"" s--,tting methodc.Jogies and tc.chniqucs, although 
probably w~ll-l!stabli~hed in the rompetitivc market place, are 
real lv just bl!ginning to bl:' developed and arc evolving for thc: 
tellcommunications industry. 

C. Cost a1..counting methodologies and c~•chniques, .:ilthougb 
gen~rally well-established in nonservice related industries, are 
Just b._,ginning to be developed and are evolving for the tele
communicdtions industry. 

FinanciJl reporting requirements are vell understood and 
need no lurcher elaboration here . 

We have already ta1ked about the rate setting process :.ind 
cuncluded that it is ::i market-Jriven function t:specially for 
cumpctitive service offerings and sensitized by public conven
ience ,1nd necl.'!ssity for monop0ly servict:>s offered. 

What about Cost Accounting~ There are a couple of prin
ciple~ in Real Estate Brokerage tl1at I would like to modify 1nd 
use (or Cost Accounting that will help put it into its proper 
per·sptLtive: the Real Estate principles are: 

A. Under All is the Land 

B. The Vnlue ot Land is in R~lationsl1ip to its High~st 
and Best Use , 

For Cost Accounting we can modify them as follows: 

A. Under All is the Functional Activity and Physicdl 
Attributes of Resources 

(costing and cost allocations arc a bottoms-up process). 

B. Cost lniormation h,1s \'.ilue Only in Relationship to its 
Highest and Best Use 

(time period, hierarchical structure or lev('l ot ::igg1e
g<ltion, questions Jsked). 
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Functional activities and related cost associated with the 
levels in between the top and bottom of this hierarchical struc 
ture represent costs which are overheads from the point of view 
of individual products and services but which can be directly 
attributable only to various groups or aggregations of individual 
products and services . 

For example, we can have some costs which are directly 
attributable to the utility's Voice Product Line Segment but 
which can not be directly attributable to any specific product 
in that segment. Such costs might include market research to 
identify and evaluate new features customers would like to have 
on any of the Voice products . 

We can see from the structure of such a pyramid that the 
level at which a given cost appears in the pyramid is a function 
of the scope of the company's business to which the cost can be 
directly attributable . 

Wbat we have then is a hierarchy of costs that essentially 
consist of direct costs at the bottom of the pyramid and various 
levels of overhead costs . 

The overhead costs are separately identifiable, associated 
on a cost causation basis , and directly attributable to: 

A. Groupings or aggregations of individual products and 
Services and, 

B. General administration of the business. 

This facilitates the development of contribution margins 
based upon relevant costs for any specific product or service 
and for any level of aggregation of products and services such 
as product lines, product groups , market segments and total 
markets . 

It also leaves intact and identifiable the general admin
istrative expenses of the business that must be recovered 
equitably from the contribution margins provided by the various 
markets in which the utility operates . 

Such a structure provides a rational approach in providing 
flexibility in costing analysis, rate setting analysis , decision 
making and regulatory oversight . Flexible in the sense that we 
now have costs that are based upon a bottoms-up approach, i.e., 
functionally based economic relationships that can be used to 
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dddrLsS different questions for different rurposcs. Flexible 
also i'l t'1e sense that thl!y are re~oncilable and useful within 
t .._ rate setting process and within the Financial Accounting 
,ystern because they are functionally based rather than arbi
trarily derived from a top down allocation process of con
trived re1ationsl1ips tr effect the allocation of all costs 
d \,n· . .:ord to !'>pecific:.. rroducts and services. 

And , J t 
' anism 111 

u t n 

t Jt are ir.~lu ~ 1 

con l:.ide m 

ledst, it will provide a tracking 
lnop for monitoring cost assumptions 

1e rate setting process. 

CON~LLSION 

resent3tion and before opening it up for 
d · -; s i n , 1 E:' t ml! ., u ma r i z e th e ma j or poi n ts : 

I. Rate setting is a ft1nction of the market place for 
lL

1mpetitive services and Sl!nSitized b:,, the public interest fer 
,.,, n polv services. Rate setting and its relationship to cost 
is only one of -any variables that 1:nter into the rate setting 
process. The t significant of these are the relevant costs, 
Lhe c"sts th;,t dr directly attributable at th,· 1evF>l of aggre
gation under analysis. Such costs need to be separately iden
tified dnd reconcilable ~ith the rate setting process and the 
'SOA . 

II. Financial A;:co inting and Managerial Accounting are two 
s1:epar<.1tt: but inseparable processes muc 11 like rate setting and 
osting that can not be inextricably linked but which must be 

r~con1.;ilRble. Thi::; can be accomplished by relating functional 
activit·, with a hiernrchical structure of products and services . 

III. At th1:e center of the costing/rate setting/USOA dilemma 
is the lack of a standard costing svstem rather than in the basic 
1•r1nciples und1.:rl-.·ing the t':-:isting JSOA or in the rate setting 
processes per se. 

A. Development of a functionally based, standards 
dri\·en costing svstem should precede, in terms of priority, 
changes lo the USOA, and should move in concert with the 
development of various rate setting approaches as the tele-
1ommurtications market structure evolves. 

B. Such a systen should facilitate a conlribution 
dnalysis dt any level of aggregation and provide a tracking 
mechanism for monitoring cos t behavior assumptions implicit 
in futuristic rate setting decisions. 
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SETS OF ASSUMPTIONS UPO~ WHICH THE CO~frOSITE COST OF CAPITAL - - -A:-:D THE TAX \DJUSTED COST OF CAPITAL ~L\Y BE BASED 

George E. Lamp, Jr . , Ph . D. 
Iowa State University 

I NTRODUCT ro~; 

1ht s1bje t 1 Jiscoun l rate to use in an economic analvsis, 
c ompusit, '-t 1 tal or the ta:-- adjusted cost of capital, has 
·~n rated son contr over the years [l,~,3,4] . The formula fu1 

lL 1l:1tinr tl-ie annJ l uivalent before tax cash flow (AEBTCF) using 
rh~ o,positt c >~Lo tal is not ~he same as the formula for cal-
ul tin• tht AEBTCF u the tax adjusted cost of capital. The AEBTCF 

i t1e GTillUdl ~qJiv1lent of the dollnrs required to (1) pay the income 
t act )tar associ d with a return on a capital inv~scment, (2) 
p1 t 1t' rt.turf' rt:quirt •1 the unrecovered capital each year, and (1) 
repay r tl1e tir,t cost of the investment over the life of the 
1nvL~t cnt in some fashion . If both the debt ratio and the eff~ctiv~ 
income tax rate are greater than zero and the net salvage is not ~qual 
to the first cost, then these two formulas give different results . 

One possible explanation of why there arL two different formulas 
lWhicl1 yield dift rEnt results) may be because each formula could be 
b<1sed on a different set of assumptions . Four sets of assumptions are 
present~d in thP third and fourth sections of this paper (two sets for 
each formula) . Each of these sets of assumptions and the curresponding 
for"'ula are "consistent" in a special sense-the year by year analysis 
of the AEBTCF (according to the assumptions) shows that the AFBTCF is 
jt1st sufficient to pay income taxes each year, pay the retucn required 
011 Lhc unrecovered capital each year and repay (recovct·) the invested 
capjtal over th~ life of the project. If a formula Jnd J set of 
nssur1ptions are consi,-,tent then the assumptions could be tl1t! basis for 
the for!"ula . 

There could be, of course, other sets of dSsunptlons ~ith whicl1 a 
formula is "consistent" in one sense or another . 

'.fhe next section presents a Sl!t of common assumptions intc._nded to 
l·liminate other areas of c.ontroversy that might arise in an engineering 
economy analysis . The third section of this paper presents two sets of 
ns umptions \,:ith which the tax ndjusted cost of r.apital is conc;istent . 
An e-1mple is 11sed to illustrate the y~ar by yl'ar analyc,is (according 
to each assumption set) of the AEBTCF obtained from the tax udjusted 
cost oftc~pita l formula. 

~iext , t,;..;o ·ets of assumptions with diich the composite cost of 
it 1 formu la is consisten t are present<>d, The essentia l differences 

twc-r>n ench cornpoi;ite cost of capital nssur.iption set and the sonc·what 
1n1log~us tax adjust~d cost of capital oss11mption set is pointed out . 
llL xn ple m~ntioncd Jbove is used to illustratL the y~ar by vcar 
nalysis of the lEBTCF (abt~inPd from the composite co;t ot c pital 

, r uln) in ac~ordance with each set of assumptions . 
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1 . .he probl<:!ms of "fJ O\..' through" and "normalization" (for book 
purposes) of certain tax items are ignored. 

14. Iten accounting is used for depreciation purposes . 

15. The after tax cash flow (ATCF) is completely utilized in pay
ing the required return on capital and the repayment of cap
ital. 

16. If the taxable income from the project under consideration is 
n~3ative in any yea r, the company has sufficient revenues 
fro~ t1Er proi ts to enable the project under study to 
reali~~ 8 i ngs . The tax savings is computed as : 
(the ta~ rat ) gative taxable income). 

In Jdlition, c~sh oper costs are excluded from the analysis. 

. ' n i~port nt Jssumpti 
't - tit dt:'bt 

n which perhaps needs emphasis is one part 
io ~nd ~quity raLio must be kept constant. 

TAX\ JUSTED COST OF CAPITAL 

fhe formula for the AEBTCF using the tax adjusted cost of capital 
l is [5]: 

t 

e • 

AEBTCF = [B(A/P,i ,n) - V(A/F,i ,n) - t (AED)] /(1-t) 
a a 

= annual equivalent of the before tax cash flow 

= revenues - cash operating expenses 

B = first cost 

(.\/P,i ,n) = the "annuity from a present worth" factor 
a 

• 

i = ta:-: cost of a adjusted capital 

= idrd + i r - tr did e e 

n = life of project 

id= interest rate on debt 

- debt ratio 

= (debt)/(debt + equity) 

i = rate of return on equity 
e 

r = equity ratio e 

= (equity)/(debt + equity) 

t = effective tax rate on taxable income 

V = net salvage value 

(\/F,i ,n) ""the "annuity from a future worth" factor 
a 



AED = the annual equivalent of the tax depreciation 

One set of assumptions , say set A, \,i th which the above formula 
is consistent is [6]: 

Then 

1 . "The taxable income for a year is computed as the AEBTCF minuE 
(1) interest on the actual unrecovered debt at the beginning 
of the year and (2) the tax depreciation for the year. 

2 . The after tax cash flow (ATCF) for a vear is the AEBTCF minus 
the income taxes for the vear calculated according to assump
tion 1 . 

J . The return required on the unrecovered book capital (both debt 
and equity) at the beginning of the year is deducted first 
from the ATCF for the year. 

4. The ATCF remaining after deduction of the required return on 
capital i~ used to r~pav capital (rd of the remainder is used 
to repay d~bt capital and r of the remainder is used to repay 
equity capital) . " e 

The following data are used in the examples throughout this paper : 

B - $24 , 000 i. d = 12% 

V - $ 3,000 rd = 55% 

n = 3 years i = 17% 
e 

t - 0 . 4 r - 45% 
e 

straight line depreciation for tax purposes 

i - (0 . 12) (0 . 55) + (0 . 17) (0 . 45) 
C 

= 0 . 1425 

i = (0 . 12) (0 . 55) + (0 . 17) (0 . 45) - 0 . 4 (0 . 12) (0.55) 
a 

= 0 . 1161 

The AEBTCF by the tax adjusted cos t of capital fonnula is : 

AEBTCF = [24,000 (A/P , 11 . 61%, 3) - 3000 (A/F, 11 . 61%, 3) 

_ 0 . 4 ( 24,000 - 3000)) /(1-0 . 4) 
3 

- $10 , 388 . 49 

Table 1 , Appendix A. is the year by year analysis of the AEBTCF in 
accordance with assumption set A. As can be observed , the AEBTCF is 
just sufficient to pay the income taxes each year, pay the return re
quired on th~ unrecovcred book capital each year and repay the cnpitnl 
over the life of tl1e project. Although straight line depreciation ~as 
used for t ax purposes , any method of tax d~preciation could have hLcn 
used (diff~rent metl1ods will yield different AED's and, thus, diffcr~nt 
AEBT<:F ' s) . 
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nl m1y wish to spe ify a specific schedule for the repayment of 
(book) capital . Assumption set Bis another set of assumptions with 
~hich the tax adjusted cost of capital formula is consistent ; set B 
provides a specified repayment (ot book capital) schedule [6) : 

1 . "T:-ie taxable income for a ,·ear j s computed as the AEBTCF minus 
(1) interest on the actual unrecovered "initial" debt at the 
beginning of the year and (2) the tax depreciation tor the 
year . 

? The ATCF is the AEBTCF minus the income taxes for the year 
calculat~d according to assumption 1 . 

3 . The r t rn r 
(i . e., t 
ning of 

ired on the unrecovL:red, "initial" hook cc1pital 
overed portion of the $24 , 000) at the begin-

r is deducted first from the ATCF for the year . 

<+. ~ht' repdym f capital for hook purposes is according to 
SOI"'t. pec1 ic. schedule. 

5. An lfi it:n or exc0ss) arising from the repaymL·nt ot cap-
· t 1 r bo k purposes being greater (or lesser) than th~ 
ATCF minus return on capital is met by obtaining (or repaving) 
"ne--·" capital (keeping the debt ratio, the interest rate rt'
quired on debt and the rJte of return r,•quired on equity con
stant) . 

6 . Interest n the "new" debt is deductible for tax purposes. 

7 . Since 
erty , 
ital. 

th~ "ne1,,;" capital is not 
there is no depreciation 

invested in depreciable prop-
. d . l t' II II associate w1 t11 11e new cap-

8 . Anv deficiency 1n funds arising fro~ paying the yearly retur11~ 
on "ne,...,'' capital is met by obtaining additional ''nei. 11 capita l 
(keeping the dt'bt ratio , the interest rate required 011 debt 
and the rate of return required on t.::quitv ronstant)." 

Since the same formula is used for set Ba::, w.:is used for set A, 
the AEBTCF is $10,388 . 49, the same as before. Assume the hook capital 
is to be repaid by the following schedule : ~7,000., $7,000 . , $10,000 . 
This is "strai..:ht line depreciation" plus salvage at the end of the 
third year . 

Table II, Appendix A, is the year by year analysis and it shows 
that the AEBTCF is just sufficient to pay the income taxes e~cl1 year, 
pay the return required on the unrecovered capital tach year and rt'pay 
the Lapital over the life of t he project in the specified manner. Al-

• tl1ough straigl1t line depreciation was used for both tax depreciation 
and book recovery of capital in the exariple, tax depreciation and the 
book r~covery schedule need not be the same and 11either needs to be 
straight line . 

P rhaps .:i small e:-:ample wo.ild illustrate \,h:y a "deficiency" rray 
arise whvn dn annual equiv.:ilent amount is calculated. Assum1.c you hdVc> 
borrowed $2000 . :it 10~. fbe debt is to be repaid in equnl int· talll'lents 
at the 1:nd of each of the n1::xt t~•lO years plus interest on tht.! unrepaid 
am •unt . 
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That is: 

payment at end of year 1 = $1000 + (0 . 1) (2000) 

- $1200 

payment at end of year 2 = $1000 + (0.1) (1000) 

- $1100 

The annual equivalent of these two payments is 

annual equivalent 

payment= (1200 (P/F, lOo/, 1) + 1100 (P/F, 10%, 2)] (A/P, 10%,2) 

- $1152.3809 

If we assume the dollars available for a payment to the lender at the 
end of the first year is equal to the annual equivalent payment, 
$1152 . 3809, then the dollars available are not sufficient to make the 
necessary first year's payment of $1200 . One possible solution for the 
borrower is to borrow enough more from some source, at 10~ interest, 
to make up the deficiency of: 

deficiency - $1200 - 1152 . 3809 

- $47 . 6191 

By borrowing $47.6191 from some source, you (the borrower) are 
able to make the requir~d $1200 payment. At the beginning of the 
second year, you owe $1000 + $47.6191 or a total of $1047.6191. The 
interest due at the end of year two on this amount is $104.7619 . There
fore the total payment required at the end of the second year to pay 
interest on both the old and new debt and to repay both the old and the 
new debt is : 

payment - $104 . 7619 + 1000 + 47 . 6191 

- $1152 .3810 

which is (almost) exactly the amount of the annual equivalent payment, 
$1152 . 3809 . 

In Table II, the interest on any "new" debt is deductible for tax 
purposes; the resultjng "tax savings" reduces the total amount of "new" 
capital that would otherwise be needed . 

[ 7) : 

COMPOSITE COST OF CAPITAL 

The formula for the AEBTCF using the composite cost of capital is 

AEBTCF = B (A/P, i , n) - V (A/F, i , n) 
C C 

+ 0 [B(A/P, i , 
C 

n) - V(A/F i , n) - AED) 
C 

B,V,N,AED, id, rd, ie, rEc are the same as before. The "A/P" and 

"A/F" factors are the same as before except i rather than i is the 
C a 

appropriate discount rate. 
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One set of assumptions, say set C, with which this formula is con
sistent is [6]: 

1. "The tax.ible income for a year is cornpu ted as the AEBTCF minus 
(1) interest on the amount of debt that would be unrecovered 

2. 

J. 

if the repayment of capital each year i,•as equal to tax depre
ci 1tio I or r year and (2) the tax depreciation for the year. 

-be ATC'F r year is the AEBTCF minus the income taxes for 

the , ·ar lated according to assumption 1 . 

l'hc- re: turn r quired on the unrecovered book capital (both debt 

ind qui ty) at the beginning of the year is deducted first 
fron t. he A I t c•r the year. 

4. ,~ \1CF re~qining after deduction of the required return on 
capital is used to repay capital (rd of the remainder is used 
to repay debt capital and r of the remainder is used to repay 
equity capital). e 

·et C is quite similar to set A. The difference be~Jeen the ~Jo sets 
is in assumption 1 of both sets. In A, the tax deductible interest is 
i-id,-,ed on the unrecovered book debt; in C, the tax deductible interest 
is b3sed on the debt that would be unrecovered if capital were repaid 
according to the tax d~eciation schedule. 

The AEBTCF for the exa~ple is: 

AEBfCF = 24,000 (~/P, 14.25%, J) - 3000 (A/F, 14.25%, 3) 

+[~~~_ 4][1-<
0 ·~~il~;12 >] [24,ooo (A/P. 14 . 25%,3) 

- 3000 (A/F, 14.25%, 3) -(~
4

,00~-
3
000 )1 

= $10,409 .44 

Table III, Appendix A, presents the year by year analysis of the 
AEBTCF in accordance with assumption set C. This analysis shows that 
the AEBTCF is just sufficient to pay the income taxes each year, pay 
th~ return on the unrecovered book capital each year and repay the 
capi~al ov~r the life of the proj~ct. Thus the formula and assumption 
set C a .e consistent. 

Another set of assumptions, say set D, with which the composite 
cost of capital formula is consistent is [6]: 

1. "The taxahle income for a year is com;iuted as the AEBTCF minus 
(1) interest on the amount of thf' "initial" debt that would be 
unrecovered if the repayment of capital each year was equal 
to tax depreciation for the year and (2) the tax depreciation 
for the year. 
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\,sumptions Slts Band D c.1r quites mil::ir. ,llfferencL hctw en t~e 
two "ll t is in a·sumpLions 1 ,,nd 6 of both sets. n et B. th ~ uni 
of lilt.' tux dcductiLlc intero.:st on debt' is the intcr1. ,t on thL totc1l un 
L , c o v r c d boo i d b t , i . c . . b o l h i n 1 t i d l d <' b t .ind "n E'\ " d b t • Th is n 
bl! St l.O by looking 1t lines (16), (17), and (18) of able I'. Jl 1t:t 

lollor Otl!dcd ot inlt;;ll t requir1cl on n,w debt, (18). is thL 1nt1.r1.: t 
rntc t il'lt:S tht: 11'1ol1nl oi "new" dLbt, (16). reduced bv th1.: t x v n 
(17), becuusP of thl' tax cl1.:luctibllitv ot Jnt1.1t: ton dC'bt. In tt 
tht 1mnunt of d,ht ut1li.1.d in tom1uting tax J1.,;Juctiblc int r ~t tht. 
,1 ounL of tl1t "in:! ti1l" J1.::ht thrlt would bl unrt:cov1.:rcd if c<lptt 11 \,tr 
repaid according to the tnx dtprcci,1tion sL·lle.:lule: Lhc inter !-.t on 11
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d1 b L is not d, cJuc.t I b 1 .-, [01· tax p11rp0ses. 

Since rhl. c,)mpositl..'. co~t lit c.ip.itAl formula is the same ::; for 
set C , tl11• \cBTCF' Is ~10,'iOQ.44. T1bl0 I\', \pp~ndix \, is thC' yur b) 
)'l•,1r a11.tlysls of thl AIBICF in llit: m111nc>r spt.:Lifi1d by assumption L't D. 
As can he SL'1'll , t:he /\EBl'CP is 1ust sutficic-nt to p1v tla income t ... xc:; 
c 1ch yt..!:n, p.iy tlte interC'st requi11•cl ,,n th~ un1eCL'\"ercd c 1pital lach 
y,,u· ind rcp.1} the cnpit.11 lJVCl th..:, lilL' ot Lhe prliject i.n Lhl' sp<.:ci icd 
ffirtlll1l't . 
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in t,n, sen•;,, (IT dlll!llH•r .Ill l1llSsihlt· . 
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t es not imply a fornula is acceptable. Whether a 
r d. is d cf• table or not should be determined by an evaluation of 

.. h 1 '">u ptions upon which the formula is based. 

\ l th 1 •n t ,l c xJmple used straight line depreciation for tax pur-
~ ~nd for I ital r~coverv lin sets Band D), any depreciation meth-

d inu 1.,1pital repaVl"lent schedult.~, if c1ppr0priate, can be used and they 
n, d n t b tho: c.;ame. 

r:n1lly, f r assumption sets Band D, all of the "after tax cash 
l w" c- ould e utilized to pay the return on unrecovered capital and 

t rep L '1p · t 11. ~.one of ch~se assumption sets and the corresponding 
r I l 1 dr r ed to deal with "excess" funds which would, 

1 , L'. 1n~ sor.ething and earning a taxable return until 
r 1 t I be needed to pay the return required on unre-

r I arit d o repay capital. 

IO~,t\L SETS OF ASSUMPTIONS 

1 ,c, wit . e individuals have raised the problem of what 
t l r tn >f rdpital rather than the return on capital is 
Jed i t r ~th· ATCF. 

A ~et of assumptions, sav set E, &or the tax adjusted cost of cap
tal ..ippro<1ch which provides for this is: 

l. The tax~ble income for a year is computed as the AEBTCF minus 
(l)intc ton the actual unrecovered debt at the beginning of 
the \edr Jnd (2) the tax rlepreciation for the year. 

2. ThL ATCF for a year is the AEBTCF minus the income taxes for 
the y,•8r c-Jlculated according to assumption 1. 

3 • • ht.: rt::p1 ment ,)f capital for book purposes (according to some 
S~lciiied SLhedule) is do:ducted first from the ATCF. 

4. fhe AT ~ remaining after repaving capital is used to pay the 
r ·turn r quired on the unrecovered book capital (both debt and 
LqJit , al thL begln11in~ of the year. 

S. \nv <lLficiencv (or excess) ot the ATCF in repaying capital and 
p.l ·in 1 the return rt:(] 1ired on capital remai.ns a deficiency (or 
if an cXCLSS, used to pa> oft the deficiency) which earns at 
1n e'fcctive compound discount rate equal to i until the de
fi i ncy and the accumulated return thereon is

8
repaid. 

ldblL \, \ pendix A is tl1e vear by year 3nalysis of the \EBTCF and 
1 t h ws t~at • hf' \F..BT F is · ust sufficient to pay the income tax each 

ar. r ~pav tie npital each year according to the specified schedule, 
p · t e returr :-er.uired and repav any deficiencies over the life of the 
I r ec t. 

\I OU l as u pt i JO 'j dots not specifv ho,, much of the deficiency 
h ~u h is q~itv, nor what the rf'quired discount rate 

e ' I I t these, the ef !.cc Live discount rate must be equal 
I II r ,o..;Ori ti lL " ch o i ~ t:' might be to treat of the deficiency rd 

t ,, i th n r q I d i..,co1,nt rJ tt• of id and r of the d ficiency as 
e 
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equity with a required discount rate of i ; also, the interest on the 
debt porLion of the debt is tax deductibl~ and the effective income tax 
rate is kept constant at t . Now note that many of the rows of Tahle V 
are the same as certain rows in Table II. In particular: 

Row 
Row 
Row 

Table V 

(15) 
(16) 
(17) 

fable II 

(14) 
(21) 
(22) 

Thus, Table V seems to be a shortened version of Table II, which it is . 

Another set of assumptions, say set F, which also embodies the 
idea of repaying capital first is identical to assumption set B except 
for the following 

3 . The repaynent of capital for hook purposes (according to some 
specified schedule) is deducted first from the ATCF for the 
year. 

4 . The return required on the unrecovered initial book capital is 
then paid. 

S. Any deficiency (or excess) arising from the ATCF being greater 
(or lesser) than the repayment of capital and the return re
quired on capital is met by obtaining (or repaying) new cap
ital (keeping the debt ratio, the interest rate required on 
debt and rate of return required on equity constant) . 

Since both the repayment of capital and the payment of return required 
on capital are paid in full each year, the year by year calculations 
and the mathematica l proof that the formula and assumption set Fare 
consistent are the same as for set B. 

Two parallel assumption sets could be easily established for the 
composite cost of capital approach . These sets would yield year by 
year analyses which are shortened or similar versions of Tabl8 IV for 
assumption set D. 
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Table I. The Year By Year Analysis of the AEBTCF 
Based on Assumption A 

1) AEBTCF 

'2) -Interest on debt (12%) 
'3) -Tax depreciation 
(4) Taxable 1r o e 

5) Inco~e Tax 40) 
6 A.,.CF 

7 Unrecovered debt, Jan. 1 

8 lnteres~ requirerj on debt (1 2~) 

9 Unrecovered equ1t , Jan. 1 

(10 eturn required on equity (17%) 

(11) Avai 1nble for repayment of 
capita 1 

(12) Repayment of debt (0.55) 

(13) Repayment of equity (0. 45 ) 

includes salvage of $3000 

{ 2 ) . = (8)j = 0.12 * (7)j J 

\ 3 ) . = (24,000-3000 )/ 3 
J 

(4) = (l). - (2) . - (3). 
J J J J 

,5). = 0.4 * (4). 
J J 

(6)j = ( l)j - ( S)j 

( 7 ) l = 0. 5 5 " ( 2 4 , 000) 

(7)J+l = (7)j - {l2)j 

(9) , = 0.45 * (24000) 

♦ 

619 

l 
10,388.49 

l ,584.00 

7,000. 00 
1,804.49 

721.80 
9,666.69 

13,200 

l ,584 
10,800 

1,836 

6,246.69 

3,435.68 
2,811.01 

Year 
2 

10,388.49 

1,171.72 

7,000.00 
2,216.77 

886.71 

9,501.78 

9,764.32 
l , 171 . 72 

7,988.99 

1,358.13 

6,971.93 

3,834.56 
3,137.37 

(9lj+l = (9)j ( 13 ) j 

( 10) j = 0. 17 * (9). 
J 

( 11 ) j = ( 6) . (8) ' 
J J 

( 12) j :: 0.55 * (ll)j 

( 13) j :: 0.45 * ( 11 ) j 

3 
10,388.49 

711.57 

7,000.00 

2,676.92 

1,070.77 

12,317.72* 

5,929.76 

711.57 
4,851.62 

824.77 

10,781.38 

5,929.76 
4,851 . 62 

( 10) j 



Table II. The Year by Year Analysis of the AEBTCF Based on 
Assumption Se t B 

( 1) AEBTCF 

(2) -Interest on debt (12%) 

(3) -Tax depreciat1on 

(4) Taxable income 

(5) Income tax {40%) 
(6) ATCF 

(7) Unrecovered debt, Jan. 1 

(8) 

(9) 

( l O) 

( 11 ) 

( 12) 
( 13) 

Interest required on debt (12%) 

Unrecovered equ1ty, Jan. l 

Return required on equity (17%) 

Available for repayment of 
capital 

Repayment of debt 

Repayment of equity 

(14) Excess (deficiency) f or repayment 
of capital from ATCF 

(15) Total "new" debt, Jan. l 

(16) Interest required on "new" 
debt (12%) 

( 17) - Tax savings on interest on "new" 
debt 

(18) Net $'s requ1red for interest 
on "new" debt 

(19) Total new equity, Jan. l 

(20) Return required on "new" equity 
(17'.t) 

(21) Total return requirements for 
"new" capital ( deficiency) 

(22) Total excess (deficiency) for the year 

(23) Additional "new" debt needed (0.55) 
(24) Additional "new" equity needed (0.45) 

*includes salvage of $3000 

**includes an appropriate amount of salvage 

1 

Sl0,388.49 

1 , 584. 

7,000. 

1,804.49 

721.80 

9,666.69 

13,200. 

l , 584. 

l O ,800 

1 .836 

6,246.69 

3,850. 

3,150. 

(753.31) 
0 

0 

0 

0 

0 

0 

0 

(753.31) 
414.32 

338.99 

Year 

2 

Sl0,388.49 

1 , 122. 

7,000. 

2,266.49 

906.60 

9,481.89 

9,350. 

1 , 122 

7,650 

1 , 300. 50 

7,059.39 

3 ,850. 

3,150. 

59.39 
414.32 

49.72 

19.89 

29.83 
338.99 

57.63 

(87.46) 

(28.07) 
15.44 
12.63 

3 

$10,388.49 

660. 
7,000. 

2,728.49 

1,091.40 

12 ,297. 09'" 

5,500 

660 

4,500 

765. 

10,872.09 

5,500. 
4,500. 

** 

872.09 
429.76-· 

51.57 

20.63 

30.94 

351.62 

59.78 

(90.72) 
781. 37 

(429 .75)*~* 

(351.62) 

***the difference between the unrecovered "new" debt. Jan. 1 of the third year. 
$429. 76, and the repayment of "new"debt at the end of the t hird year, 
$429.75, is due to rounding. 
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Table II cont. 

( 2 ) , ( 3) , ( 4 ) , ( 5 ) , ( 6 ) as before 

(7)1 = 0.55 * (24,000) 

(7)j+l = (7)j - (12)j 

(S)j = 0. 12 * (7)j 

(9)1 = 0.45 * (24,000) 

,9)j+l = (9)j - (13)j 

(10). = 0.17 * (9). 
J J 

(11 )j = (6}j - (8)j - (lO)j 

(12)1 = (12)2 = 0.55 (7,000) 

(12)3 = 0.55 (7,000) + 0.55 (3,000) 

(13), = (13)2 = 0.45 (7,000) 

(13)2 = 0.45 (7,000) + 0.45 (3,000) 

(14)j = (ll)j - (12)j - (13)j 

• 

621 

(15)1 = 0 

(15)j+l = (15)j + (23)j 

(16)j = 0.12 * (15)j 

(17). = 0.4 * (16}. 
J J 

(18). = (16). - (17). 
J J J 

(19}, = 0 

(19}J+l = {19)j + (24)J 

(20)j = 0. 17 * (19)j 

(2l)j = (18)j + (20)j 

(22)j = (14)j + (21 )j 

(23 )j = 0.55 * (22)j 

(24)j = 0.45 * (22)j 



Table III. The Year by Year Analysis of the AEBTCF Baseo 
on Assumption Set C 

{ l ) AEBTCF 

( 2) "Unrecovered" debt Jan. 1 if 
capital were repayed according 
to tax depr. 

( 3) - Interest on 
debt ( 12%) 

"unrecovered" 

( 4) -Tax depreciation 

(5) Taxable income 

(6) Income Tax ( 40%) 

( 7 ) ATCF 

(8) Un recovered book debt, Jan. l 

(9) Interest required on unrecovered 
book debt ( 12%) 

( 10) Unrecovered equity, Jan. 1 

( 11 ) Return required on 'equity { 17%) 

( 12) Available for repayment of 
capital 

( 13) Repayment of debt (0.55) 

( 14) Repayment of equity (0.45) 

*includes salvage of $3000 
**differences due to rounding 

(2)1 = 0.55 (24,000) 

(2)j+l : (2)j - 0.55 * (4)j 

(3)j = o. 12 * (2)j 

(4)j = (24,000 - 3000)/3 

(S)j = (l)j - (3)j - (4)j 

(6)j = 0.4 * (S)j 

(7)J. = {1). (6). 
J J 

(8)1 = 0. 55 * (24 ,000) 

622 

Year 

1 2 3 

$10,409.44 $10,409.44 $10,409.44 

13,200. 9,350. 

l , 584. 1 , 122. 

7,000. 7 ,000. 

1,825.44 2,287.84 

730.18 914.98 

9,679.26 9,494.46 

13,200. 9,757.41 

l , 584. 1 , 1 70. 89 

10,800. 7,983.33 

1 , 836. 1 , 35 7. 17 

6, 259.26 6,966.40 

3,442.59 3,831.52 

2,816.67 3,134.88 

(8)j+l = (8)j - (13)j 

(9)j = 0.12 * (8)j 

(10)1 = 0.45 * (24000) 

{lO)j+l = (lO)j - (14)j 

(ll)j = 0.17 * (lO)j 

5,500. 

660. 
7,000. 
2,749.4.! 

1,099.78 

12,309.66' 

5,925.89,.-

711. 11 

4,848.45* 
824.24 

10,774.31 
5,925. 97 .-, 

4,848. 44*' 

( 7) . 
J 

(9). - (11), 
J J 

(13)j = 0.55 * (12)j 

(1 4)j = 0.45 * (12)j 
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3, 150 

() 
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2 

,4 9.44 

• 5 . 

1 , 122. 

7, 00. 

2, 7.44 

14.98 

,4'.J4 46 

9.350 

, , 122. 

7,650 

1,300.50 

7,071.96 

3,850. 
3,150 

71. 6 

.!07.41 

48.89 

333.33 

56 67 

' c: 56) 

3 60 

l . 48 

15. 12 

3 

. : 9. 44 

5,500. 

6 . 
7,000. 

2,749.~4 

1, 99.78 

12.J00.66* 

,500. 

660. 
4,500 

765. 

10 ,88--l . 66 

5,500. 
4,500 

,. ,. 

88•➔. 66 

425 89•*· 

51 . 11 
348.45~· · 

110. 35 

774.31 

425.87) ••* 

48.44 ,. •• 



Table IV . continued 

{2)1 = 0.55 (24,000) 

(2)j+l = (2)j - 0.55 (7000) 

(3). = 0.12 * (2). 
J J 

(4)j = (24,000-3000)/3 

(5). = (1). - (3). - (4). 
J J J J 

(6). = 0.4 * (5). 
J J 

(7). = (1). - (6). 
J J J 

(8)1 = 0.55 * (24,000) 

(8)j+l = (8)j - 0.55 (7000) 

(9)J = 0.12 * (8)j 

( 1 0) l = 0. 4 5 ( 2 4 , 000) 

(10)j+l = (lO)j - 0.45 (7000) 

(11). = 0.17 * (lO)J. . J 

(12)j = (7)j - (9)j - (l l)j 

(13)j = 0.55 * (7000) 

(14)j = 0.45 * (7000) 

(15)j = (12)j - (13 )j - (14)j 

(16), = 0 

( 16) j + l = ( 16) j + ( 22) j 

(17)j = 0. 12 * (16)j 

(18), = 0 

(18)j+l = (18)j + (23)j 

(19)j = 0.17 * (18)j 

( 20) j = ( 1 7) j + ( 19) j 

(21)J. - (15). + (20). 
- J J 

(22)j = 0.55 * (21)j 

(23)j = 0.45 * (21 )j 

straight line tax depreciation= $7000/year 

straight line book recovery= 57000/years 

straight line book recovery= $7000/year 

straight line book recovery= $7000/year 

straight line book recovery= $7000/year 
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Table\. The Year 

AEBTCF 

-Interest on debt 

-Ta, deprecia•1or 

Ta ... at, le 1ricomE 

Income tax 
A-CF 

rrecovered aet>t 1-1 

Recc\ery of debt 

By rear Analysis of 
Assumption Set E 

9 re \ re e~u'tY, -
' 0 Recover,> o,. eou ty 

('' ~vailable for return required 
on debt & equ1ty 

12) Return required on debt 

13 1 Return required 01 equity 

14, Total returr requ11"€d 
Excess (defic;encf 1n funds 
available fo~ return required 
on debt & equ1tJ 

the AEBTCF Based on 

1 

10,388.49 
l , 584. 

7,000. 

1 ,804. 49 

721 .80 

9,666.69 

'3,200. 

3,850 

·o,soo 
3, 150 

2,666.69 

1 , 584. 

1 • 836. 
3,420. 

2 

10,388.49 
l , 122. 

7,000 

2,266.49 

906.60 

9,481.89 

9,350. 

3,850 

7,650. 

3, 150 

2,481.89 

1 , 122. 

1 , 300. 50 

2,422.50 

3 

10,388.49 

660. 

7,000 

2,728.49 

1,091.40 

12,297.09* 

5,500 

5,50C 

4,500 

4,500 

2,297.09 

660. 

765. 
l , 425. 

16) 
l ., 

Return reou1red on deficiency, 1-1, 11.61' 
Total excess (deficiency) for the year 

/753.31) 

0 

(753.31) 

(753.31) 

59.39 

(87 .46 ) 
(28.07) 

(781.38) 

872.09 

(9C.72) 
781 .37 

18) Accumulated deficiency, 12-31 

*includes net sal ✓age 
**due to rounding 

{5 J 

= (12)J = C.12 * (7)J 

= (24,000-3000)/3=7000 

: 
1 1)J - (2 J - (3)j 

= 0. 4 .. ( 4 
J 

'6 = 1 1) (5 
J J 'J 

,~ l = 0.55 * 24,000 

7)J+l = "(7)j - (8)j 

(8)1 = (8)2 = 0.55 * 7000 
8 3 = 0.55 • 7000 • 0.55 * 3000 

(0.01 )** 

0.45 * 24,000 

= (9}j - (lO)J 

= (10)2 = 0.45 * 7000 ( 10 1 l 

(10)3 = 
(ll)J = 

0.45 * 7000 + 0.45 * 

(6)j (8'j - (l0)J 

=0.12*(7)-
J 

(13)j = 0.17 * (9)i 
(14)j = (12). +(13). 

(15)j = (11)~ - (141J 
(l6)j+l = 0.1161 * (18)j 

(17)J = (15)j + (16)j 

(lB)J. = (18) l + (17) 
J- J 
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APPENDIX B 

I. The general equations for the mathematical proof that assumption 
set B (and also, set E) and Lhe tax adjusted cost of capital formu
la are consistent are [6]: 

Let 

"new" capital required in a year= book recovery of 
"initi;il" capital for the year - (after tax cash flow 
for the year - return on the unrecovered "initial" oook 
capital at the beginning of the year)+ (return on any 
unrecovered "new" capi cal at the beginning of the year -
tax savings on Lhe int~rest portion of the return on 
"n~1.:" capital) . 

D 
X 

D 
X 

H 
X 

B 
X 

-

-
= 

= 

tax depreciation for year x 

recovery of "initial" book capital for vear '-: 

.imount of "new" capital needed at end of year x 

unrecovered book capital .it end of year x 

Then 

Hl = Dl (ATCF
1 - i 

C 
B) 

H".l - D2 - (ATCF) i cBl) + i Hl - - a 

H - D. (ATCF. i B. l) + i (Hl + H2 + + H. 1) 
J J J C J- a J -

H - D (ATCF i 8n-l) + i (Hl + H + + 8n-l) n 11 n C a -
Also 

ATCF. - AEBTCF - t (:\EBTCF-D. - id rd B. 1) 
J J J-

I 

B. 1 = B - Dl - o.., - --- - D. 1 
J- - J-

If the assumption set and the formula are to be consistent, then 

H + H + --- + H = 0 1 2 n 

II. The general equations for the mathematical 11roof that assumption 
set C and the composite cost of capital formula are consistent 
are (6]. 

Let 

rl.'covery of book capital in a year = after cash flow - return 
on unrecovered book capital nt the beginning of the year. 

D. = tax depreciation for year j 
J 

F. - return of book cJpitnl in year j 
J 
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l 
\[ 

1 
i 

F F - l (B- 1) 

F i -F - F - --- -
l - 1 

F F - i (B- - - - - -F ) + \ 
n n C' 1 n-1 

l 

- t I - idr d ( - --- -D._l)] 1 ... 

t nd l r r t n i t nt, thtn 

+- F B 
n 

n r t I l cl t \: ti 11 , r f t l umpt I on 

l t L l pi al I l I re on 1 tent 

I l r q r :i i dr k r V r f 

"1n1t al" l pit ti} r t I l ar - fter t X h flow 
f r t ,e - r tur n tie unr d " nitlal" 

" t t l ng f l + return 
n 1nv unro.::c V r d "n .... t 1 t t innin of 

th ar 

I , t 

t X r ti n r r . 

r Vtr I initi o k cipital n ear :,,: 
X 

l 1n t [ "0( 
,, 

i 1 e i:l t nJ f el r X 
X 

- 1'1 rt tr unt " niti 11" k pit 1 at nd of 

r 

Then 

- ( \ - i H 
1 1 C 

- u (Af F icBl + i ... C' 1 

(A1 F - 1 B + j (Gl ,,.. G2 + + )-1) 
J J J J-1 

I 

D (A F - i B + i {GI + r. 2 ➔ + e,n-1) • n n n n-1 

1 o 

\1CF. = A~ B CF - t [Af..B F [ - i r (B D D D ) ] - J d d - 1- 2- --- - j-1 

B = 
1-1 

- D - --- -

If th a surnption ct an i th Af..B F 1 rl'lula ilr1: to be consistent 
then: 

Gl ... ) + --- + 
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UTILITY INVESTMENT PLANNISG: 
The Importance of The Discount Rate 

Kenneth R. ~ever 
Energy Development" Section 

Corporate finance Department 
Wells Fargo Rank, N.A. 

San Francisco, Ca11tornia 

"Those who devote themselves to practice without science 
are like sailors who put to sea without rudder or compass nnd 
who can never be certain where they are going . Practice 
must always be based on sound theorv ."--Leonardo Da Vinci 

BACKCROL'I\D 

The methodology used to analyze public utility investment 
decisions has been a controve rsial subject for more than 
twenty-two yearb. For many years the contro\ersy centc r~d 
on the proper method for computing the correct discount rate 
used to conve rt a series of annual costs to a single value 
appropriate for economic compari~on . 

Previous papers (1 and 2) have established the validity 
of using a discount rate adjusted for the tax deductibilitv 
of interest expense (Table 1) for determining the equivalent 
cost of a project to the utility . The discount rate controversv 
now has evolved to an examination of the correctness of 
the assumptions and procedures used to establish the validity 
of the tax adjusted discount rate and the broader issue 
of the overall objectives of utility investme11t analysis. 

The discount rate is the focal point for und~rstanding 
the theor) and practice of the economics and operaLions 
ot ~ company . The discount rate mi rrors the basic structure 
of a firm's operating environment and its financin~ polfcie~ . 
The discount rate helps describe the dynamics of the firm. A 
clear understanding ot the discount rate by utility 
managers is absolutely necessary for the concise communication 
of the firm ' s objectives and for the managers to direct 
the firm on a course which sat i sfies the expectations of 
investors . 

Table 1 

1 ') 3 4 5 ~ -Percent of Befor e Tax Tax Reduction Tax Adjusted 
Total Capital Cos t Discount Ra t e at soi Discount Rate 

40% 10% 4l 2% 2% 

ooi 15% 9% 9% 
13% l l % 

PURPOSE 

The purpose of thi!> paper is to clarify tltP decision 
process of utility e,.ecut1ves and those pe rtor-in<> 1nv~• tment 
Rnalysis by car~fully ~>amining the role of the discount 
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To a complish this objecti~e, 
the f 1~ wing s~,tions: 

the paper is divided 

I. Pl:8LlC lTILlT'i: l~\'ESTNENT ANAL'ISIS 

II. BASir Er No~rc ISSlES: 

-- tr 
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I . PLBLIC 

tl of Ctilities, Individuals, ond 

F THE TILITY TAA ADJLSTlD DISCOUNT RATE 

mmissioning rest Recovery 
sts of Electricit) 

AL C ST RECO\'ERY ASSL 'If T IONS 

ersus Economic Aualvsjs 

LIT'i: IN\ESTME!'.f ANALYSIS (2) 

'til1ty managers are confronted ~ith a rt1ltitude of 
invest~ent decisions due to the capital intensive naturP of 
the indu~tr). The analysis ot a rna or pr( ject begins 
~ith a set of a~~unptions about general economic conditions 
(Figure l • The asst1~ptions are used to forecast annual 
cripital nnd perating costs for each pro 1ect . ThPse 
costs are r- rni)uted for erich year ot a project's life, in 
a c rdance ~ith reculations and accounting rules . These 
annual O5ls also equal the Bnnual revenue requi remcnts 
fr c custo~ers . The unnual costs are convPrted to equivalent 
annuol figures to f-1cilitate comparison 1-ith other projects by 
using a discount rate . 

The discount rate is used as 3 ~eighting factor in 
tCOnornic analysis . It takts into ~ccount the time value 
of oney . Because costs are compounded at some interest rate 

re ~~ight is given to costs incurred in early years . 

The present value of a project ' s annual costs equals the 
tota} cost of a project in today's dollars . The difference 
in the present values of two alternative nrojects equals 
the present value of cumulRtlve savings of one project over 
the alternative . The difference in tht- level1zed cost of two 
projects equals the anticipatPd annual cost savings . The 
levelized cost is dete rmine~ by multiplying the present 
value of a projert's cost by the a~nuity factor for the time 



period over which the total cost of the project is to be 
recovered . 

The cost curves in Figure 2 illustrate the role of the 
discount rate in utility economic analysis . The cost savings 
attained b) the coal plant in the early years are financially 
equivalent to the cost savings attained by the nuclear plart 
in the latter years with a discount rate of twelve percent . 
In other WLrds, the levelized costs and the present valu s 
of the t~o projects are equal . A larger discount rate ~ould 
make the coal plant less costly since each year's savings 
would be divided by an exponentially larger number . 

The economic model used in utility investment analysis is 
the discounted cash flow model . The discounted cash flo~s of 
utility investments are equal to the original cost of the 
investment . H~nce, the net present value of all utility 
projects equals zero . This condition implies that investors 
have been fairly compensated for the risks inc-urred . 'tility 
investment analysis assumes that regulators will adjust 
rates so that the company will recover the costs associated 
with a project in a manne r financially equivalent to the costs 
incurred . When this occurs, the revenues obtained from 
customers are just sufficient to cover the costs of the 
i nvestment . 

With the ne t present value of all projects equal to zero, 
the investment decision objective for a utility becomes 
cos t minimiza t ion . The project which has the least discounted 
cost is the economic choice . The least cost project for 
cus t omers depends on thei r discount rate for utility services . 
If it equals the company ' s rate , then the utility ' s economic 
choice is the same as the customer ' s . 

The economic analysis of investment alternatives provides 
the manager with a ranking of projects in terms of increasing 
expected cost to the utility , Final project selection requires 
human judgment . The manager must decide whether the subjective 
factors associated with a decision are sufficient to compensate 
fo r the differences in cost . The economic analysis is an aid to 
judgmen t since it enables the manager to place the subjective 
facto r s in the terms of exrected cost differences . 

I I . BASIC ECONOMIC ISSUES 

The purpose of this section is to focus on the significance 
of the annual cost curves depicted in Figure 2 from the 
pe r spec t ive of the utility , individuals , and society . 

Each curve represents the total costs incurred by the 
utility to opera t e a plant on an annual basis . The total 
costs a r e equal to Lhe capital costs plus tre operating 
expenses which a r e dominated by tte fuel costs . Th~ annual 
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costs decrease in the early years since debt and equity 
inve~tors' return is earned on a decreasing amount of 
un rec overed capital . The capital costs (debt and equity 
return, taxes, debt and equitv capital recovery) decrease 
arnually to zero at the end of the useful life . However, 
fuel costs inc rease exponentially with time due to expected 
escalation and soon completel y offset the decreasing capital 
costs . Thus, fuel costs dominate the total costs in later 
years . It should be noted that in constant dollars the 
annual cost s decre ase exponentially with an adjustment 
to r infla t ion ( Figure 2a) . In real terms costs may actually 
dec r 2ase in ~ach yea r depending on the inflation rate 
and the pe r centage f fixed to total costs . 

The magn1t1,de and shape of the curves are determined by t he 
regula t o r y envir n e nt in which the u t ility operates . For 
example , a change f rom normalization to flow-through accounting 
uf accele rated t ax depreciation benefits would shift the 
r~cove r y o f capita costs (taxes) to later years . The magnitude 

the cu r ves wou ld increase as inves t ors perceive a decrease 
1n the p ro t ec tion o f thei r capi t al . This increased risk 
translates to highe r requi r ed debt a nd equity returns and 
taxes , thus increasing t he relative magnitude of the curves . 
The costs to the utility, individuals , and society are increased 
wit h the cost burden shifted to future gene r ations . 

With thi ~ background we are prepared to examine the quest i on 
o f the inves t ment and regulatory p r eferences of the utility, 
i ndividuals, and society . Which decisions a r e preferable : 
1 ) A capital intensive plant with lower ope r ating costs 
or a plant with higher operating cos t s and l owe r capital cos t s? 
2) The no rmalization or flow-through accounting of tax benefi t s? 
The discount rate is a key to answering these questions . 

In Figure I the dec i sion object i ve fo r the utili t y is t he 
least cost t o the utility . Costs (present value or level i zed) 
~~re dete rmined on the basis of equivalent cost to the utility . 
Knowing the levelized equivalent cost to the utility is 
important, because this value informs s ociety of t he price the 
utility must charge in terms of a unifo r m annua l r ate to 
c ompletely recover pr oject costs . The annual cost cu r ves , which 
are dete r mined by r egula t ions and accounting rules , are 
i mportant since they infor m society of the changing cos t of 
e l ectricity as a function of time . The present value of the 
a nnual costs give us cost information at the poin t i n t ime 
with which we are the most familar and thus able to make 
the best comparisons--the present. This infor mation is use f u l 
since individuals , corporations , and society must budget their 
limited resources for essential services such as water and 
electricity . For example, a corpor at i on ~hich produces an 
electricity in t ensive product for which there are substi t utes 
knows that sales and profits are dependent on relative produc t ion 
costs . 
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Once the utility knows the relative ranking of the 
alternatives in terms of equivalent costs, a number of subjective 
factors are considered, among these , the viewpoints of individuals 
and society . 

Most individuals do not have the same discount rate for 
electricity as the utility . Estimates for the discount rate 
for individuals range from the 6 interest rate on insured 
savings to the 18% interest rate on credit cards. When an 
individual budgets the last dollar of incorr.e , the following 
alternatives are considered: paying a higher utility bill 
now is compared ~ith these two forms of increased savings . 
However , an inflationary environment which encourages consumption 
does not lead one to think too seriously about savings . For 
example, my discount rate for utility services is at least 
50% . The ct1oice is between a higher bjll today or the purchase 
of a fishing rod on sale--5O~ off . The fish caught on vacation 
with this improved equipment will make me more happy and 
productive . The purchase is easily rationalized knowing that 
I will probably have more money in the futt1re to pay the 
higher bill (smalle r fraction of my budget) and the payment 
can be made with cheape r, inflated dollars . Besides , utility 
services are essential and , therefore, should always be as close 
to free as possible . The fact that consumer debt is at record 
high levels and savings rates are at record lows provides 
good confirmation of this kind of individual reasoning . 

Of cou r se , many individuals view the investment alternatives 
with a more conservative perspective . Utility executives fall 
in this category when they view the decision from the standpoint 
of society . For a society to prosper, the demands and requirements 
of future generations must be considered . For example, most 
of us want our children to have access to the natural beauty of 
ou r national parks and those res our ces which are essential 
to an increasing quality of life . This attitude is reflected 
in the use of small o r even negative discount rates for 
the analysis of some investments . Another example of this 
attitude is provided by capital intensive investments, such 
as home insulation which lasts generations and allows our 
children to allocate more income t o recreation and learning . 

When the subjective factors are considered, the spectrum 
of discount rates t o be used by utility managers expands 
far beyond the present cont roversy . The emphasis shifts 
from a small range of values to knowing what the numbers mPan 
and the consequences associated with the decision to use a 
particular value , However, at least two discount rates are 
important to all of us . Just as we all want to know the 
interest factor on our house mortgage to compute the annual 
payments , we should want to know the expected equivalent annual or 
present value of electricity rates for the purpose of planning our 
individual, corporate , and national budgets . The tax-adjusted 
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discount rat~ is used to determine these values . Secondly, 
the discount rate which equates the ti,;o areas between the 
curves in Figure 2 is important. This discount rate, in the 
case of the selection of a more capital intensive project, 
tells us the rate at which we are being forced to save money . 
We pay higher electricity rates now with the expectation 
of lower rates in the future . In essence, ~e are saving money 
via the utility cost recoverv mechanisms which are established 
by state and tederal laws and regulatory commissions. Therefore, 
the cost of electricity is not only determined by which project 
is qelected, but al by l) government agencies and laws which 
specif:, the rult>s b 1,o;hich costs are recovered,::) the certainty 
of recovery, and 1 •he capital structure of the utility. All 
three ot th~se ar~ risk and return considerations whiLh are 
approved and/c-,r pr lgated by utility comrni ssions . 

111. Af PLICAfIONS OF THE TAX ADJCSTED UTILITY DISCUlNT RATE 

Previous discu ,ions concerning discount rates have 
pri~aril) certered on the proper use of a discount rate 
in the investment analysis process . Recent events, however, 
are forcing attention to the role of the discount rate in 
determining ere future price of electricity . The need for 
the establishment of cost recovery procedures for the eventual 
decommissioning of nuclear plants was brought into sharp focus 
bv the events at Three Mile Island . Conservative wisdom reasons 
that these costs, like the costs associated with nuclear fuel 
disposal, should be recovered over the useful life of the asset. 
Since the cost is a forward cost , the discount rate is central 
to comparing the desirability of alternatives and the consequences 
of various cost recovery methods . The uncertainty of approach 
due to the lack of agreement or understanding of a utility 
discount rate (described as "chaotic" by V. L. Schwent--3--) 
can be elir.inated once the meaning of equivalent cost is perceived 
by analysts. A detailed analvsis of this question is beyond the 
scope of this paper . However , one of the many approaches to the 
problem is presented in example: . 

A more significant and encompassing issue concerning 
equivalent util i ty cost has developed as a result of the Public 
Ltility Regulatory Policies Act of 1978 (PL'RPA) . One provision 
of PURPA requires state utility commissions to pPrmit utilities 
to contract for the purchase of power from small power producers 
who are exempted from regulation . To qualify for exemption, the 
price paid for the power is limited by the utility's marginal 
cost . The detailed implementation of this provision is the 
responsibility of each state co01IDission but must conform to 
legislative intent . 

The objective of the following comments is to briefly 
examine the role and importance of the discount rate in determining 
a utility's marginal costs . 
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lTIL I TY CAPITAL COST RECOVERY 

The p r imary obs tacle in the acceptance of the validity of using 
the tax adjus t e d discount rate to determine equivalent utility 
~os t s ap pears t o be the assumption dealing with the theory 
and p rac tice of the capital recovery assumption . Tables El 
through E 4 (2) define the nature of the problem . 

A compa ri son of the Tables E3 and E4 reveals that in period 
1 revenues , t a xes, and the amount of investor principal recovered 
change . The revenues were changed by design , levelization made 
them smaller in the f irst period and larger in the second . 
Tdxes changed 1n the same manner . The tax laws were not changed; 
tax deprecidti n remains the same . Debt and equity retur n 
assumption~ ~ere s ~isfied . Al t hough the returns are la r ger 
in the second peri ~ . so is the amount of investo r capital 
utstanding . Book iepreciation changes . Book depreciation 

~quals the rate of recovery of investo r capital . However , 
ab~e ES (2) demon t rates that investors are indifferent t o this 

chan?e sine~ their r eturn expectations are s t ill satisfied . In 
fd t, the rate of book depreciation does not change the present 
value of the costs of a pr oject . A change in tax depreciation , 
however, does e ffect the present va l ue and level i zed costs . The 
levelized cos ts also change if the number of years over which 
the cos t s are recovered changes . An increase in the numbe r 
of yea r s s i mply decreases the relative annual costs . It does 
not change trE "economics " of the pr ojec t f r om the viewpoint 
o t i n ve s t o r s si~ce their expec t ed returns a r e maintained . 

Fo r exam ple, annual payments fo r a 30-year mor t gage are 
significa ntl y l ower than a 20-yea r mo r tgage . We may be able 
to af fo r d ( a s a percentage of our budget) t he fo r mer and not 
the la t te r . The mortgage company is essentially indifferent , 
the 2C- yea r mortgage simply r equires a higher level of r einvestment 
by the mo r tgage company to ma i n t ain a constant magni tude of 
inves t or r e t urn . The fact that book depreciation changes is no t of 
economic concern . It may be of great practical concern in the 
s~nse t hat few of us could afford t o pay our electric bills or 
mor t gages if the total capital cos t s we r e r ecovered in one 
month . I n reality , elect r ic utility costs are usually no t 
level i zed . Costs are recovered i n acco r dance with the curves 
depic ted i n Figure 2 . The levelization or pr esen t valuing of 
costs i s s im pl y done t o establish a common basis for economic 
compa r isons . 

The existing independence and distinct sepa r a ti on of 
object i ves between electric u t ility r a t e making and investment 

• • ~na l ysis does not alla y t he demands of many ut ili t y analysts 
tor absol ute consistency in ~os t r ecovery procedur es rega r dless 
of whethe r costs are annualized i n r ate hearings , presen t valued , 
or leveliz ed . The absence of cost r ecover y consistency oft en 
causes t hem t o question the cor rectness or inte r nal consistency 
of dettrmining equivalent c os t s using the tax adjusted discoun t 
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rate . As previously noted , book depreciation changes from 
straight line because we have made revenues straight line. 

Suppose a regulatory commission ~ith the objecti\e of more 
evenly distributing the recovery of nominal capital costs 
decides to levelize them for race making purposes . What changes 
would be necessary in the proceeding to accommodate this change? 
Namel), the accounting convention of straight line book 
depreciation . The use of straight line book depreciation to 
determine the rate base on ~hich investors are allowed to 
earn a return ~ould no longer be valid . Book depreciation ~ould 
simply equal the annual cash realization . This change ~ould not 
concern investors since they ~ould still be earning a return 
on unrecovered investment . It is interesting to note that tax 
laws and regulatory procedures currently reql1fre exotic adjustments 
to Lhe rate base to accommodate the multitude of conventions 
for handling accelerated depreciation, tax credits, etc. 

Attempts to reconcile the straight line capital cost recovery 
schedule with the changing cash available for capital recoverv 
scredule resulting from the levelization of revenues has created 
scenarios involving the borrowing and r epayment of capital 
cost recovery deficienc i es and su r pluses . The necessity of other 
projects to balance the straight line do~"a is so~eti~es proposrd. 
Fo r Lhese "problems" and "solutions" to arise, the rates developed 
in rate making must be ignored (while holding on to the straight 
l i ne assumption for book depreciation) while prices for utility 
services are determined on a levelized basis . From a practical 
viewpoint , it is not necessary to consider ether projects or 
develop borrowing and repayment mechanisms . 

In summary , the tax adjusted discount rate is necessary to 
correctly determine equivalent utility costs . These costs 
a r e used pr imarily to facilitate economic comparisons . The 
levelization of utility costs using a discount rate to detPrmine 
equivalent fair prices for alternative energv sources and 
to value energy conservation measu r es has increased the need 
fo r utili t y executives to understand the role f the di~count 
in util i ty invest~ent planning . 

636 



• 

r t r t J n r 
t t r r t l 

r r r 
' r r 

t • 

• • ll r t nt r t I 
t ( t l<.:r j 

• 

t [ l l: 

l . 

r r t . b, r 
\.: 'I,, 

t t 

r l • 

" 

I. 

1.>37 



REFERENCES 

I . Smith, Bruce T . , "R-tib: The Proper Disccunt Ratt:! for Economic 
Studies," Proceedings of the Joint A. G. A. -EEI Depreciation 
Committee Meeting; Cambridge, Massachusetts , September, 1978 

2 . Me',er, Kenneth R. , "An Analysis of The Public Utility Discount 
RatL Debate," Proceedings of Iowa State Regulatory 
Conference, Ames, Iowa, May , 197~ . 

3 . Schi,.;cnt, Vincent L . , "State Regulatory Impact on 
Decommissioning: Financing Approaches and Their Cost," 
~uclear News, April, 1980, pages 46 to 50 . 

4 . Pacific Gas & Electric Company , "PG&E Proposes Zero Interest 
Plan," PG&E Progress, May, 1980, page I . 

6 38 



1c 

t 

ASSUMPTIONS 

Figure 1 

Public Utility 
Decision Framework 

General Economic Conditions 

inf la t ior rates 

Spe cific Project 

capital costs 

operating costs 

REGULATIONS AND ACCOUNTING 

Annual Cost/Revenue Projections 

ECONOMIC MODEL 

Equivalent Cost to Utility 

levelized or present value 

Economic Choice 

least cost to utility 

HUMAN JUDGMENT 

subjective factors 

PROJECT SELECTION 

• 



TABLE ES 

\eriticntion of Cash Flows to Investors 

Alternative ln\'t stment~ 
? 
~ 

Debt ln\'estor: 400 (1 . 10) = 

2 
Equil\ Investor: h00 (1.15) = 

Utility lnvestm~nt--Returns from Table E4 

Debt Investor: 

End ot Year l 

Principal return . ~(473 . 94) = 189 . 58 

Debt return 

Total Cash Return 

Retnvesti; 

End of Year 2 

l 
~'?Q . 58(1 . 10) = 

40 . 00 

229 . 58 

Principal Return . 4(5"b . 07) = 210 . 43 

Debt Return 

Total Cash Return 

Reinvests 
0 

231 . 47(1 . 10) 

2 I • 04 

231 . 47 

End of 
Year ., -
'"'84 . OU 

791 . 50 

211 . 47 

484 . 00 



TABLE f 5 (Cont 1 nut>d) 

nd 01 

r 

t r 

l r • 7 . )t, 

l 
(1 ... 7 . 1t>)(! . 15) .. 1 . 52 

nd of Ye r 

Principal ReLu . •(526 . 7) I 5 . 6 ... 

Equi t Re t 1rn 

T tal Cash Return 162 . 99 

eir Vt,~ts ( 3 t> ... . Q9 ( 1 • 1 5) = 1b . 99 

79J . Sl * 

* ne cent error due tor undfng 

Conclu~ions: The tax adju~ Ped disco,111t rate prope r ly mod(ls th~ 

present value and levelized cost of thP 1n\estm,nt to the ,1tilfty . 

Investr.:r>nt in th~ utilit, projP ts provides investo r s with 

c h flo ... s ..:hich art: Pquivalcnt to those ob t ained in alternative • 
in,:estr:Pnts with eq,1i~alent r isks . 
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Levelized \alue-1.• 

Lnreccverec Ex~endlture .ess 
A cucu,att:d as ~~o !Zat1cn 

a F.e .1.:atio:--

kt: venue 

Deduct 

Equity ke turc 

..iebt ket urn 

Taxes (see belo;.: 

Total Deduc t1 oni, 

L,sh keal1zatior 

Taxes 

k.ev~nue 

Deduct 

l.,,:bt Return 

Disposal Expense 

Total :>eductions 

Taxable Income 

Taxes 

TABLE Eb 

t.uclear 1-'lant 

Decomm1ss1on1ng Cost Recoverv 

Ta7 Ad j usted Discount Rate 

bei,;1nn1q; 
i t:a r , iear I 

3c.-.b 

3b . 4 b 

u 

(J 

19 . :3 

19 . 23 

19 . 23 

38 . "t> 

C, 

0 

(J 

:Jb . 4t:, 

19 .• 3 

+ 

i ear _ 

3c . "o 

- J. -3 

• 7, 

19 . o: 

17. l. 

2" . 3 .. 

38,"t> 

• 71 

(, 

• I , 

39 . :J 

19 . b~ 

iear J 

~ 

- J . t,5 

- I.e. 

• 81 

- 4.t . ,,.tJ 

+ "1 . '-f. 

V 

- I • o2 

(, 

I . a 2 

J. b: 

. 81 

Cc,r,clus1on-At tt,e er,d of iear ~, the companv ~,as SlUL for the disposal cost. 

*T~o-cent error d0t to rounding 

• 

\ear 4 

I Ol 

- -.cs 

- I. !j(; 

-49.0 

-5-. . 95 

+ , • . 95 = 99 . 9b * 
• I CJL 

L 

- I. 80 

lUu.0() 

9b . 2( 

-98.2 

- 4 9 . l C 






