
pOTJulrllion dmsitv ,an~e, TJ~ sq km PD,,"lJltion

0-10 14,279,007

10 - 100 48.427,612

100 - 500 43,805.453

500-1000 31.532,456

1000- 5000 89,859,807

greater than 5000 20,802.119

IOIQI 248.706.454

Table 3

We then used other Census daIa' to esrimm the m:rasc DJDDber of iDhabi1aDt:s per
dwelling. We obtained residential telepboDe peuetlatiaD levels from the FCC's SlDtislics
ofCommunications Common Cturien to esrim- the total DJDDber ofresidemiaI tiDes per
density class. and we applied single- aDd multiple-tiDe busiDess ICcesS line percentageS
from the FCC documcilt to the residenrial figures to obtain toIaI business lines.

The Census Bureau repons its data accordiDg to "tracIs.It some of which may be
quite small. possibly a city block or smaller. Some uaets. those mvery sparsely p0pu­

lated areas. may be quite latp. Oar dcDsity compuIatiDDS saned the census tract data
state-by-state into total population for each d.cDsity class.

As a general rule, we C)ISsmed the lower cIeDsity raups as rural aDd the high
ranges as urban. The middle rBDJeS are typically suburi:Nm II'e8S IIId smalJ-to-mediam­
sIZe towns. Some of the "nnllt 1rlClS may DOt in fact be as rustic as their ov=a1l
densities imply: resjdemiaJ ...witblarJe lOIS obviously exhibit low dc:Dsities, IDd
such are~ given the typically small size of the acts, may fall irt=o our rural c1usifica­
no~. Similarly, small U'aCIS in small but deDsely-popu1ated neighborhoods in small towns
may wind up in one of the "urban" cIeDsity classes. One may reasonably assume.
however, that the effects aflbis Ire minor ad that the Dationwide averagiDg process
renders overall d.cDsity classifications as pneraIIy accumc. Furthermore. the model

• See SlQllSllCQ1 AbStract of1M United SIllIU - 1993. U. S. Department of Commerce,
E.conomlcs and Stausucs AdminJstration, Bureau ofthe Census, 113th ed.
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In the cases where DLe tr:e:bnololY was used, we IIIU"ed that the carrier =miDaJ
equipment interfaced with the feeder facilities usiDg oprical mukiph:xm, IS shown in
Figure 2. The optical multiplexers separate the biJb-speed (typicIDy about 150 Mbps)
feeder transmissiODS into iDdMdual TIs for use by die DLe n:mote Iliimjn8Js. lDvest­
ment costs for this eqnipmem are diose used ill the EDduriDg Local BotI1eDeck study.10

We determined the D1IDIber of remote termin.)s ad IIIII1tiplexers required ill each
density class by com.putiDg the muabc:r ofliDes per se:rviDg area based aD popu1a1ion
density. residemial peaenticm, ad a ratio ofbminess tiDes per residenriIJ!iDe. We
equipped the serving area with a sufliciCDt number of remote tel i1i;n.Js aud multiplexers
to serve the access line requirements.

10 Supra. note 7.
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non. because residential traffic typically peaks during the early evemng. and business
traffic peaks in the morning and afternoon. Coincident traffic peaks lead to overstated
switching and imeroffice facilities investment.

The following table summarizes the per-line investments for each density -class for
the wireline and wireless aipprOaches. UDder our technology assumptions. wireless
distribution leads to raiuced invesanem only in the two lowest density ranges; there are .
therefore no wireless entries for me four high nmges.

PopM'«jr D·II ID.l" 1"·_ SID·l_ IM·SIID G,.......

....." SIJIII
""",

~llIbt

IIIMlIirtG 5.864.232 20.105.709 23.407.335 17.200.110 ....496.905 11.331.035

raiMIrtU' 4.866.701 16.565.011 16•.m.132 12.112.035 34.1SO.8S8 7.335.214
lilta

uhCiflsUiIt S3JSI SU2S S76C S726 $73. Sl.CJOJ
,.,liIte
.....e

Us UCiflsU'lll SIJS7 . SI.422 . . . .
,.,liIte
MoIIirelaJ

Table 4

C. Model sttueIUre

The following subsectioas camain descriptiODS ofthe local Detw~ sauctures aDd
technologies assumed for the iDvesrweDr model.· The model addresses cmly basic
business and resideDti.J local ex:cbIDF swiIched~ iDchICtinglocal swiu:lUDg.
disnibution. and mterof6ce ttIDSpOIt. The model dc:s DOt dcaJ with switcbiDB or
int~office trmsmission iIMs1mmt required for toIlICCCSS. It iDcJudes both residemial
and business ICcesS tiDes. because 1be DeIW01k must be developed with suflicic:nt
capacity to serve aD access lines. '1'he subsidy, bowevu. applies 0D1y to resideDtiaJ liDes.

C. 1 Loop plant

The "loop plant" term applies to the facilities on the subscriber "side" of the c:nd
office sWltches (those supplying dial toile to md users) in the DelWork. Figure 1provides

8
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0Iba'Scnia:
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Ovatad
Ovatad
0vaiIad
0w:riIcad
Ovaiad
oW:riad
0vabc:Id
Ovaiad

. CMrbad

Ovc:riad

Cr•• "Sa, (6623)

PLANT NON·SPECIFIC
PnwisiaaiDa (6512) Lac:a1 Scrw:c
Power (6531) LocaJ Servicz
NCI'MIrk AdmiaisIraIioD (6532) LaciJ ScMc:e
TCIIiDI (6533) Local 5crYi=
,..Opcaariaas AdmiDisIrIIian (6534) LocaJ Scrvic=
EnPwiDa (6S35) LocaJ ScM=
Aaas (6S40) Deb=" Scm=s
CUSTOMER OPS-MAJUCmNG
PIadaI:t M.... • (66Il)
SaIaI (6612)
PracIIIAAdwniaiac (6613)
MIdaIiDa (6610)
CUSTOMEIl OPS-SERVICE
CaD C Ai.... (6621)
NIIIIIberSa,a. (6622)

","ujuS (6712)

CORPORATE OPERAnON
EJ a:uUte (6711)

Accnu;",1Dd f"1IIIIIIZ (6721)
ExII:maI Relericm (6722)
HuIIIIa Raoan:es (6723)

Ir4uaIDltiw Mmapmm' (6724)
Lcpl(6725)
PrOClitWiQll (6726)
RtUflldllDd Den:Iopmc:m (6727)
011=' mil Gea:ra1 (6721)

PLANT SPECIFIC
Motor Vebic1e (6112) Local Scrvi=
Aircraft (6113) . Ovc:rbad
Spec. Purpose Vc:bicie (6114) Local Scm=
Garage Work EquipmcD1 (6115) Local Scrvi=
Other Work Equipment (6116) Local Sc:rvicc
LaDd aDd BuiJdiDg (6121) Local Scni=
Fumimre IDd Anworks (6122) Ow:rhad
OffICe EquipmcD1 (6123) C>vI::riad
Gcr=aI Purpose Cawparas (6124) 0Yatad
ADalog EIeco1Iaaic: SwircbiDa (6211) LacaI Scnic:e
Digiral ElccIraaic SwitcbiDa (6212) LacaI Scrvi=
Electro-mecbanical SwiIcbiDI (6215) LacaI Scrvi=
Operuar Sysu:ms (6220) 0IbI:r Services
Radio Sysu:ms (6231) LacaI Scnic:c
Circuit Equipml:m (6232) Lacal Scnic:c
1D!omwiaa (6310) OdIa'Scnic:I:s
Station AppII'IlU5 (6311) Overhad
l.arge Private BI'IDCh Exc:bmF (6341) Ovabad
Public Te1c:pbone Equipmau (6351) 0IbI:r Services
Oth:r Tc:rmiDa1 Equipmatt (6362) C>YatICId
Poles (6411) Lacal ScrYicc
Ac:naJ Cable (6421) Lacal Service
Underground- Cable (6422) LacaJ Servia:
Buned Cable (6423) Lacal Scnic:c
Submarine Cable (6424) LacaJ Scmce
Deep SCI Cable (6425) LacaJ Scrvicc
lntrabuilding NCIWaric Cable (6426) LcicaI Scrvic:e
Ac:naI Wire (6431) LacaJ Scrvic:e
COIKlwt Sysums (6441) LacaJ Scnicc

Tabie 7

• This account incJ~des both the expenses usoc:iau:d with opaUng 111 account and billing and
coUectlon expenses The former is nat a pan afBasic UDiYersaJ Service_ .
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digital loop carrier (OLe) system.9 The mnimnID loop lengdl in a CSA is 12,000 feet.
and each CSA in an exchange an:a then CODDects with the local wire eemer using a feeder
cable consisting of either copper wire or optical fiber.

Most of the density classes in this stUdy assumed the CSA as the basic definition
for distribution. with fiber feeder roUleS for the CODDeCtion to the wire cenu:r~ In the
lowest.dcnsity class. we assumed larger serving mas with radii of40,000 feet. In all
classes but the largest, we asqDDed dimiburion would use DLC-based equipment. This
technology is well-proven. aDd typical DLC equipmcDt has been commercially available
for well over a decade.

In the highest density class. we assumed aaIog feeder ad disuibwon fscilitjes.
Because the average dis1Inces beIwecD subscribers ad wire cemers wer= so short.
invest:lDellt ill digital1rJmsmission facilities WIS deemed Q1Ue:essary in dIis case. lD all
classes, the model allows a mixmre ofaeriallDd 1IDdc:rpomId feeder ad distribution
facilities. Aerial pllDt consists ofcables DlODIIIed OIl poles. ad 1JDCIerFouDd plaDt
CODSists of cables buried UDCierpoUDd ill ccmduit We 1SSUIDed. fairly small pc:rc=tage
- 10 percent - of aerial cables in the higher deDsity clusa. IIId 90 pc:rceat in the lower
ranges.

• In a DLe system. remote Tl termiDIls located ill each CSA provide imer&ces with
subscriber loops. Standard Tl trlDSmission facilities then COIUIeCt these remote terminals with
centra} office equipment; this desisn reduces the number ofwire pairs in the loop pJam by
combining many loops on • few pairs ofwire or opIical fiber. See BOC NDID on 1M LEe
Networks - 199-1. BelJ Communicazions Research. SR·TSV-002275.lssue 2., April. J994.
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investment in USOA AccoUDt 2411, Poles, to derive a poles expense factor. The
investment and ex:peuse data were drawn from 1993 ARMIS n:pons. This factor was
then applied to the pole inveSDDent in our model to generate an expense estimm.
Regional Bell 0pcratiDg COJDPIDY totals were used on the assumption that the RBOCs
are large enough to capture all available economies of scale aDd scope. while some of die
smaller operating companies may Dot be.

The switchmg factor dc:rived !broush the method described above is suspect. The
calculated· expense for switch expease per IDle varies widely _mag opeaatWg companies.
However, the cOJDPauy with the lowest relatM deployment ofcfiPal switching has the
lowest switch expeDSe per tiDe. This is despise die fact that, u New Ens)'"" Telephone
(NET) reponed in a recent cost study, II••.iDcaemcn••1COSIS Ire lIe1!1y iDfluc:DCed by the
newer, lower cost elearo~aDd optical teelmolOJies.lln It is posslDle that the expeDSes
of the telephone COIIlpaDies are biased upWIIds by die cxpmsinl ofswitch sofcwm.
Software costs are captWed mour DMsanem mnnhcrs. CoDsequeDtly, we used the
digi1al switch maintenance cxpease factor or .0269 iepaned by NET i1lther than 1he
figure computed from ARMIS dasa.

NetWOrk Opmtioas are a sipffiClDt ponion ofCWieut local telephoDe CODIp8Ily
expenses. These expenses iDclude powu, nc:twOlt admiDisnticm, tesrina, plat 0pera­
tions. IIld engiDeeriDg. We datved a factor by reInng Ibese expeases 10 tDtI1 switching
aDd transmj~OD investmeDt. The result was • subs'",,-) redaclion ill Network 0pera­
tions expenses compared to ewsdlt levels. However, advaces ill ctigi1aJ switchiDg and
signaling teelmology should have the effect ofsipifit'aDdy reducing DetWork operatiODS
expenses, so this result seems apPiOPJiate.

Three categories of cost.are DOt approp' i"tdy esriDUlted usiIIg ilMstmeat factors:
We used an estimate for biDiDg expeases from the NET New Hampshire IDcremcntaI
Cost Study. II The IIQIher Tax" expaase eatqOIy, which appell'S to mc1ude fraDchise
taxes, was estimated by possing up COSIS based OD the CWieut nttio ofsuch expenses to
revenue. FiDally, call completiOD COS1S were esr;matrd by a per tiDe cost compmed from
ARMIS data.

" See New Eng1aDd TeJephone COIIIpID)'.~HUllljJ.i'hlreJ~ Cost Study, 1993.
p 7.

II Jd We relied on these results because IDOSI teAcpboDe COI'DpIDy cost studies Ire

proprietary. This irone oftbe few INdia ofwbicb we are awm'e tbat is ncm-proprierary. We
used the higher embcdci=i rather than the lower iDcrerDaItaJ biItiDg cost.
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The following table summarizes the loop-relaled mvestmeDt per density class.

Dauity dim

I"""" o· 10 10- /00 /00· SOO SOO. /ODO /ooo-sooo ~""rIJum

~ SOOO

,lIJIIUkd t:tI- S6.JOO S10.200 $1.200 SS.soo $14.800 SI5..300
bit

(S ",i//io,,)

poW SS.900 $3.200 S60 $1) SI) SO.7
(S ",illlO")

Iftuillplan:s S5.900 S19.200 $7.000 S4.,SOO SIO.900 $240
tmdrrlftOle

ItrfftmtW
(S lftilJNm)

Table S

C.2 Switching

Figure 3 shows the switcbiDg ammgemcm used in die model; it iDcludes end
office and tandem switches, with die eDd office mlc:frines supponiDg subscriber c:cmnec:­
tions, and the tandem offices imercmmectiDg the ad offices. As DOted earlier. the model
does Dot address transmission or switchiDg beyODd the local excbanF level. We assume
current-technology digital switches for bo1h levels ofthe local switchiDg hierarchy.

12



Our model uses Bellcore-supplied traffic estimates per subscriber line. as dis­
cussed earlier. Switching machines have di1ierent capacity limits: they may nm out of
processor or ftreal-time" capacity, or they may reach a line limit imposed by the Dumber

tandem
.wItctI

end dee.wttch.

....._.
Figure .3 - Local uchJmge switching hiertm:hy tmd ime1'OfficefaciJitia

ofliDe interfaces available or by the cm=rall uafiic PleHDted to the switch. We assumed
that the largest end office switches could suppon up to 1,000,000 busy hour call aaemprs
(the real-time limit) aDd 100,000 lines; we then "derated" tbese figures to usume
operation at 80 percem ofmaxinnml capacity. We used smaller switches for the lower
density ranges u shown ill the foDowiDg table. Switch iDvesImeDts were based on the
figures used in the ELB study cited·earlier; these D1DDbers were origiDally supplied by
major switch manufacturers and include software fees u well u typical discounts given
to large carriers.

13



USDA ACCOIlIIIS
PLANTSP£CJFIC
Motor Vehicle (6112)
Spec. Purpose Vcbic:ie (61 J4)
Cilrage Work EquipmcD1 (6115)
0thI:r Work Equipment (6116)
l..aDd IDd BuiIdiDI (6121)
Dipal ElcdIcmic SwitdDDB(6212)
Radio Sysraas (6231)
Cin:uit EqWpmaIl (6232)
Po1c:s (6411)
Ac:riaI Cable (6421)
lJDdap'ouDd Cable (6422)

Conduit Systaas (6441)
Pl.ANT NON-SP£CIFIC
ProvisiaaiDg (6512)
Powt:r(6531)
NerweJrk Aetminjsgaliaa (6S32)

T~(6533) .
PlInt 0peraUaas Aetminimlliw (6534)
f.ngmeering (6535)
CUSTOMER OPS-SERVICE
Call Complelion (6621)
Customer Sc:rvicrs (6623)

Tabie8 .

V. Next Steps

FGJ:lor

Nawark Support Facror .025
Nen1ark Support Fa=r .025
Nerwork Support Fa=r .025
Network Sappart Fa=r .025
Land IDd BuildinlFaar .027
CcmraJ 0fIi= Switdling Fa=r .027
CamJ OIB= SwiII:biDI FICII:If
CeanJ Office SwiII:binJ F-=r .027
Pole FICICI' .OS I
AIriaJ CIbIe FIiCIIX' .102

tJuda.curd CIble F... .024
Condllit FKUIr .013

~arIc Opalliaas Faar .067
NcIwar1c Opallians Faar .067
Nelwaric Opalliws FICIar .067
NeMarIc Opa..... FICtClr .067
Ncnat Opalliws FICIIIr .067

NcMaIk Qraaions FICIIIr .067

_&&pt F... 15.75 peru.Jyar
Billing IDd Colicaiaa Faar SI.22 per JineimaadJ

We have modeled die TS-LRIC ofBasic tJDM:rsal Scnice based 011 hypothetical
density~ usiD& oar best esrizrmes oldie cost olbuilcfinJ local1elephcme netWorks.
The next step would be to pdaer IDd use ac:IIIIJ telephoDe corapelly daa 011 die cost of
conmueting IDd opeI'I1iDs DelWorks using modem teebDology. The model could be made
more sophislicaled by eddins .ddiricmaJ VIIriIbIes that might illflaace COSIS. For
example:. factors such IS IIiUain will iDfluau:e the cost ofDeIWaIk ccmsaucticm. aDd
perhaps mainteDaDce; lberefare. sepuate renain \'Iriables could be esrimlled. The Joint
Board assigned to oversee the CODSInICIion ofthe actual cost models used to compute the
Basic Universal Service Subsidy will hive to make clccisiODS 011 what cost of capiDl aDd
depreciation assumptions should be used.
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Hatfield Associates, IDe. (HAl) is an imerdisc:ip1iDI CODIUItins and research firm serving a wide
range ofclients with Slakes in the tele=IIIUuniC'rioas DekI. III tile IDOJe tbID ODe dec3de olits
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CODSumer FedeiatiGn ofAmerica;

ManasiDI the rePmaI bub field testing prOlfllD for Cable Teievision Laboratories; ad
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I. INTRODUCTION

1. The purpose of this submission is to respond to certain arguments made in the

comments on the pricing of inputs sold by incumbent LECs to other carriers-unbundle~

network elements, termination of local traffic, toll carrier access and the sale of retail services

for rcsale-by expounding what we see as the main applicable economic and regulatory

principles. In this commentary, we are guided by two major considerations.

2. The flISt is the overriding purpose of the Act, to establish "a pro-competitive, de­

regulatory national policy framework" for the telecommunications industry. We agree

unreservedly with the Commission's own inteIpretation of that purpose, namely, that it

is not to ensure that entry shall take place irrespective of costs, but to remove...
barrieIS...that inefficiently retard entry. and to allow entry to take place where it
can occur efficiently. (NPRM, par. 12)

3. The second is a recognition-clearly reflected in the Act and in the NPRM-that

encouragement and achievement of efficient competition must take into account the fact that

the industry is in transition from a regime of comprehensive regulation. Entirely apart from

considerations of equity, the promotion of efficient competition itself requires-and the Act

itself explicitly provides for-a reconciliation of that regulatory heritage with the ultimate goal

of deregulated competition.

II. EFFICIENT PRICING OF INPUTS MUST RECOVER MORE
THAN TSLRIC-AND TSLRIC MUST BE CORRECTLY DEFINED

4. Some parties here-notably the interexchange carriers and some .competitive LEes

(CLECs}-have flatly asserted that the rates for inputs provided by the LEes to other carriers

should ~over only "direct economic cost." which they equate to total service long-run

incremental cost, or TSLRlC. These parties generally define TSLRIC as the total ongoing and

future costs that would have to be incurred to provide a given service or network element using

a hypothetic:a1 network that might be constructed today by a carrier starting with a completely

blank slate (which we will therefore refer to as TSLRlC-BS). In view of their contention also

lhat prices equal to TSLRlC already "include a reasonable profit.," it is clear that they would

permit no contribution over and above rSLRlC to be: included in the rates for unbundled.



network elements and terminations. In our view, that position is inC9rrect both on purely

economic grounds and, in the present situation, in terms of good regulatory policy.

5. The failure to include contribution above TSLRIC-BS would exclude from recovery at

least four other categories of costs:

a. ODiorne costs or burdens asymmetrically borne by the LEes but not their

challengers by virtue of sueh pUblic utility obligations as providing services­

particularly basic telephone service to residential customers and particularly in

rural areas-at rates below economically efficient levels, the consequent revenue

deficiencies of which have heretofore been made good by contributions

incorporated in the prices of such services as interexcbange access, toll and

vertical services such as local usage and custom calling;

b. ongoing costs of the LEes to the extent their ~~ prudently incurred

incremental costs of providing individual services or unbundled network clements

exceed those of a hypothetical network;

c. ongoing fixed an.d common costs, including overheads, such as, in industries

characterized by widespread economies of scale and scope, efficient competitors

must recover in charges above incremental costs if they are to continue in

business; and

d. .mIlk costs, taking the fonn of a ret\U11 on and of assets whose costS have not yet

been fully recovered.

6. The QoeQing costs Of ubiquity. The Commission requires no reminder of the first of

these cases for permitting LEes to incorporate a markup above incremental costs in their

charges to competitors for use of their essential facilities. It has historically clearly tU:Ognized

the: underpricing of basic: residential service and COm:SpondiDg overpricing of such services as

illterexchange access and toll, which it took a substantial step to redress by imposing the

subscriber line charge on end-users. And it has also RCOgniZcd that so long as these rates arc

not fully rebalanced those distorted charges justify incorporation of a markup (such as its own
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carrier common line charges) in the LECs' switched carrier access charges-a case applicable
1

equally to the their charges for unbundled network. elements.

7. The parity of the cases for incorporating a contribution in the LEes' charges for the

basic network elements, on the one side, and (interexchange carrier) access, on the other. is not

one of logic alone; the two are inextricably linked fynctiQQllly as well. If there is continued

legitimacy in incorpora~ng a markup in the latter charge-and we believe there is WItH the

LECs' prices can be fully rebalanced to recover any necessary contribution curtently provided

by access charges and other rates-it becomes essential to incorporate it also in the charge for

network inputs. Otherwise, the IXCs could readily bypass the FCC-legitimized carrier access

charges by buying all the requisite network inputs at incremental cost. in this way bypassing the

LECs' initiation and tennination ofinterexchange calls.

8. .. The basic fallacy of the prqgosed !StEIC-BS standard. Some commentors have

insisted that the proper basis for the pricing of LEC services sold to competitors (and also for

calculating any required universal service subsidies) is the TSLRlC-the total forward-looking

cost of a hypothetical, ideally efficient system built by either the incumbent or some other

camer starting with a blank. slate, using the most efficient current tedmology, In oW' judgment,

the only correct basis is the TSLRIC gf the jncumbent telephone companies themselves. This

is for so the following reasons:

a. The rationale of its proponents is that TSLRIC-BS is the level to which

competition would drive prices. They are mistaken. In a world of continuous technological

progress. it would be irrational for flnnS constantly to update their facilities in order f,QmpJelely .

to incorporate loday's lowest·cost technology, as though starting from scratch: investments

made today, totally embodying tach,y's most modem technology, would instantaneously be

outdated tomorrow and, in consequence, never earn a return sufficient to justify the investments

Presumably chis deficiency in basic midencial KrV1et rues could be made good by the constitution of it

sepantely-fmanccd universal set\'icc lund; bat as 1M NPRM rec:asniza, the lacer statuUJrily-schcduled
completion of the universal service refOnn proc:eedinC clearly SUSzats, IS we would sUtlngl)' affll1ll, lhe
legitima~y of the LEe', continuing to recover the nquisite ~ontribution in their charges for inpuu during lhe
transition period (par. 14S).



in the first place. For this reason, as Professor William 1. Fellner pointed out many years ago,Z

firms even in competitive industries would systematically practice what he calls "anticipator)'

retardation," adopting the most modem technology only when the progressively declining real

costs had fallen sufficiently below currently prevailing prices as to offer them a reasonable

expectation of earning a return on those investments over their entire economic life. In.

consequence even perfectly competitive prices would not be set at the level of these (totally)

current costs-unless, to put it another way. the calculated costs of the new plan included an

extremely high rate of return and of depreciation, in reflection of the exposure of any such

investments to costs and prices progressively declining in real terms over their life.

b. The Commission is not writing on a blank slate. The LECs already have a

ubiquitous network serving their entire franchise territories and arc constantly providing service

to new customers within those territories. The economic purpose of having prices set at

incremental cost is to inform buyers-and make them pay-the cost that society will actually

incur or would actually save in these several circumstances: these can only be the costs of the

supplier whose prices are being set.

c. The proponents of the TSLRlC.B~ standard clearly imply that it will provide a

cost basis for LEe charges lower than their own TSLRICs-that ist that the Jatter costs embody

inefficiencies that would be avoided by a hypothetical totally new network. We have a1rc:ady

cited reasons for doubting that inference: indeed, if that factual premise of the TSLRIC-BS

proponents were valid, efficiency would require that the incumbent company be totally

replaced.; instantaneously, by a wh.olly new venture or scrap its entire existing plant and start

over from the ground up. For this very reasont considerations of economic efficiency require

that the prices charged to competitors be based upon the LECs' a;1Ual costs; lo the extent

competitors can provide these inputs more efficiently than the LEes, this will fully preserve

their incentive to do so and thereby promote efficient facilities-based entry. In any event, it has

always been their actual costs that the incumbent LECs have traditionally been entitled to

Z William J. Fellner, "Th¢ Influence of Market SlJUeture on Technological ProIRSS," in Amer. Econ. Au'n.
ReDdingl ilr IMllSt,iDJ OrptriztltiOlf aNi PIl6Iir: Policy (Homewood: Richard D. Irwin, 1958), IS described also
in Kahn. ThE EcQ""",ics ofRqfllDlion, Vol. I, pp. 199·20, nore 91.
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recover-if not fully in rates for underpriced services, then in the regulatorily·approved

inefficiently high rates for other services, including carrier access. And where states have

moved from ratc basclrate of return to price cap regulation, they have typically set the initial

caps and indexation fannulas in such a way as to give the regulated companies a fair

opportunity to recover their actual prudently incurred costs, provided they achieve the

productivity goals implicit or explicit in the indexation fonnulas.

d. Proponents of the TSLRIC-BS standard contend that basing prices and revenue

recoveries on the actual TSLRICs of the incumbent LECs imposes on consumers the costs of

inefficient existing network configwations and operations. As critics of traditional cost-plus

regulation, we cannot deny the likelihood of inefficiencies under such schemes. On the other

hand, assertions about their existence by critics of the LEes (1) are pure assertion; (2) ignore

the- fact that in the majority of states the LEes are now subject to price cap regulation--and

have been for some five years in the federal jurisdiction-which has given them strong

incentives to improve their efficiency; and (3) in any event, if, in departure from past regulatory

practice, costs are to be disallowed cn grounds of inefficiency, it surely would be up to the state

regulators to do so.

c. Finally, it is prices based on the actual incremental costs of the incumbent LEC

that are the proper target for comparison by rivals contemplating entering the market. If, as its

proponents seem to assume, the TSLRlC·BS were lower than the TSLRIC of the incumbent

LEe, basing the LEe's charge for network elements-below its own costs-on the fanner

measure would offer rivals a smaller reward for depLoying their own facilities than the ,

superiority of their costs would justify. If, instead, the TSLRlC of the incumbent LEC were

lower than TSLRlC·BS (correctly measured. as we have explained, to take into account future

obsolescence), then LEC charges based on the latter measure would Dvercompensate entrants­

that is to say. would encourage entry of fums imposing incremental costs on society greater

than arc imposed by the incumbent suppliers.

9. The recovery of joint common and overhead costs. The Commission explicitly

recognizes the third. possible justification we have listed for incorporating a markup in these

several charges for unbundled elements and call tmninalions-thc fact that in industries

characterized by ubiquitous economies of scope and scale, giving rise to costs common to or·



shared by a variety of scrvices or products, prices for each of them set at bare incremental cost

will in the aggregate: fail to recover total costs, even when the latter are defined in purely

economic (ongoing and future) terms (par. 129).

10. AT&T purports to refute this case for a markup above incremental cost by assening that

such network elements as loops, switching, transport and signaling are discrete physical

elements of local networks, which, if costed separately, would leave "few if any sMmi

facilities costs" that would not be recovered in their TSLRlC prices. That is to say, without

denying that charges for such end services as toll Of local calling at bare incremental costs

would fail to recover such costs common to those two services as switching and transport-the

sharing of which among such services is the primary source of economies of scope-AT&T is

saying that there are virtually no such costs shared by the several network clements that LEes

would be required under the new law to offer and thercfore no problem of charges at bare

TSLRIC failing to recover them. We are not in a position to appraise that factual contention;

but we point out that even if it is correct, it fails to respond to the (a) undeniable presence of

economies of scope amoDg the LECs' own retail services; (b) the necessity of their recovering

those costs~onfining our attention to strict economic costs--via varying markups above

incremental costs in their charges for those services-just as AT&T does itself and (c) the

certainty that if competitors such as AT&T were free to acquire network elements at bare

incremental costs, they could confidently be expected to use those loops to compete away LEe

sales of the high-margin services and so undennine the rate structure that enables the incumbent

companies to recover their total costs, as we observe more fillly at pars. 7 and 19.

11. There is another way in which a requirement that LECs sell unbundled n~rk

elements to their competitors could distort competition-this time competition with facilities-

) AT&T uses its netWork 10 produce and .11 services 10 bigh- and Iow·volume users of long-distance service.
The laner pay rates several times incranenral cast; large users pay rues much closer to incremental ~$L

AT&.T recovers the costs shand ecrass these services (low and high volume customers) on the basis of what the
respective markets will bar. This example direcdy contradicts the assemoa oCPra£cssors Baumol, Ordovcr and
Willig that "prices in compdilivc marbb convCrge to incremental cost" (par. 12). While this slatement
d~cn1:M:s hypothetically pe1fecJ/y coMpaiun markets, it certainly does DOt describe telecommunications. For
example, when AT&Ts incremental cost (including access charges) was about $0.07 per minute, its average
revenue per minute was .bout SO.1I.
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based third party rivals. There will inevitably be a great deal of cost averaging in measures of

TSLRlC for individual network elements: loops as a group presumably share the costs of

poles, trenchin.g, loop testing equipment and excess loop capacity to allow for growth (such as

the growth in demand that might result from entry of competitors using unbundled loops).·

Presumably those shared costs could be fully recovered by charges equal to ByeQge TSLRIC­

that is to say, by charges embodying a proponionate share of those shared costs. If then an

LEe were required to sell those elements to AT&T-let us say-at that average TSLRIC and

were in addition subjected to an imputation Nle, requiring it to impute that average to its own

retail services, in order to ensure competitive parity, it could then be undercut by a facilities­

base.d competitor that, for competitive reasons, chose to charge retail prices that recovered a

lower-than-average markup on sales in particular markets. This is by no means a remote

possibility: AT&T of course obtains lower markups on toll service to high-volume than to low­

volume users. Yet an incumbent LEe would be precluded from meeting the competition for

such customers from CLECs, who would not be bound by the cost-averaging rule implicit in

AT&T's demanded TSLRlC pricing of network elements. The mixing together of average cost

pricing in the mandated charge by LECs to some competitors for unbundled network elements

and market-based pricing such as is routinely practiced by facilities-based competitors would

lhus be another source ofdistonioa.

12. The recovery of sunk costs. The NPRM explicitly recogmzcs also the possible

legitimacy of a markup contribution to the recovery of the sunk c:csts of incumbent LECs­

item Cd) on our list above-in par. 144. The answers to the questions it raise! there, we .

suggest, are best supplied by the state regulatory commissions. It is they that have dctctmincd

the revenue entitlements of the several LECs under their jurisdiction, in conjunction with the

FCC, prescribed the depreciation policies that have determined the residual amount of

embedded costs legitimately recoverable and specified the mechanisms for their recovery­

whether, as has been the historical practice, in cost-of-service, rale basclrate of return

proceedings or, more recenlly, in determining the structure of '1ust and rasonable rates"

serving as the bcgiMing poinl for price caps, rate freezes, indexations and other kinds of

incentive: regulation. And it is their responsibility to ensure lhal.the markups above incremental

costs that they allow are no more than sufficient LO recover these costs that constitutes the full
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response to the demagogic contention by Professors Baumol. Ordover and Willig that such

markups would "lock in the ILECs' monopoly profits...... (par. 23).

13. It would be' difficult to measure the costs (in the fom of the disincentive it creates for

the LEes to invest futher in their networks and the higher costs of capital in the future if

investors are to make their funds available) of any such denial by government regulators of the

entitlement of investors to recovery of costs prudently incurred and recoverable Wlder

previously prevailing regulatory policies. These costs are real, however, and cannot be ignored.

Entirely apart from the inescapable question of equity that such denials would raise, it is a

reasonable economic (as well, perhaps, as constitutional) question whether a market system can

survive if governments feel free opportunistically to change the roles of the regulatory game at

the expense of investors. when it is temporarily to the advantage of consumers to do so.

Indeed, AT&T's lead witness here has suggested that regulated companies must be allowed to

recover their historical costs during the transition to competition for these very reasons.·

14. It would indeed be preferable on grounds of pure economic efficiency if these several

juslifil::d costs were made good not by markups in the charges for inputs but in the prices of

final products or services only. The reason is that markups above incremental cost in the prices

of inputs introduce the possibility ofproductive inefficiencies: so long as the demand for these

inputs is not totally inelastic, the markups will result in some jneffidcnt substitution of other

inputs (with higher incremental costs) for the marked-up ones.

On page 10 Baumol, Ordover and Willig state: "Book costs arc unlikely to reflect economic costs accurately,
and basing the prices of network elements on book cost would be dangerously counterproductive." (See their
many othcr such statements-e.g.• in !'US. S, 7, and I.)

To the extent that book costs excecd forward-looklng CClsts, the dif'feRDcc between the two

measures would be "sC'andeQ.~ Unless these witnesses have in mineS some vehicle for recoyery of
historical costs other than the prices or inputs sold to competitors, their position here is starkly
inconsistent with the position thal Professor Baumol has taken in the elCdric: indumy. For examplc, 1n
association with Professors Josko,," and Kahn, he has assencd forduigblly: "A failure now of policy
makers to ensure the companies Il least sam~ reasonable levd of recovery of their Rgulatorily
approved costs in any IRrIsition to competition would leave invcstDrs, in effect, with part .••of thc
value of their property expropriated by dtc change in the tUles of the game. "The Challenge for
Federal and State Regulators: Transition from Regulation co Competition in Electric Pawer,"
December 9, 1994, p. 34. Similarly, in collaboration with Sidak, he said: "Failure to allow
recoupment of .stranded costs will clearly violate this implicit RguJatory compact. And aside from
inequity, the failufC to recoup CCluld also deter capital invutment." "Stranded Cast Recovery: Fair
and Reasonable," Public Utilit;a Frmlliglttly, May IS, 1995, p. 22.
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15. So long, however. as governments or regulatory agencies (1) feel bound, as we believe

they should, to respect their commitments to afford public utility companies a reasonable

opportunity to recover their legitimately-incurred costs, past and ongoing, and (2) are unwilling

to do so by rebalancing final product or service prices, markups on inputs may be the best.

method available-at least during the interval (as brief as possible) over which high book

values are written down and either rates are rebalanced or alternative methods of wUversal

service funding installed.

16. The meaning of "8 reasonable profit." We interpret the provision of the

Telecommunications Act that charges for network elements must be based on cost but may

include a "reasonable profit" as. at the very least, consistent with the foregoing statements of

econOlUlC and regulatory principle, if not explicitly endorsing them. Some parties have argued,

on the contrary, that the statutory standard is satisfied where the prices of inputs provided to

other carriers are priced at bare TSLRlC, on the ground that economic cost already ineludes a

"reasonable profit."

17. Entirely apart from the justifications we have already provided for the recovery of

contribution there are the following responses to these assertions:

a. The Act says that these charges must be "based on costs." This clearly does nm
mean that they must be equated to cost.

b. In strict economic terms, the requisite return on incremental investments that is

indeed included in measures of LRle is a cosr--the cost of capitaJ-emphaticaUy na1 a

"profit-"s In strict economic logic, therefore, the permissibility of incorporating a "reasonable .

profit" contemplates charges above pure LRIC or TSLRlC.

A typical statement of this elementary preposition is, from Professor Paul A. Samuelson's standard and
~elebtated text:

We nave already cncountcrecl...cxamplcs of true economi!; costs that do not show up in
business ac=Iunts. The rc:Nm to an Qwner's effon, the nonnal return on c:onlribulcd
capil.1 to a finn. a risk premium on highly leveraged owner's equity-«hese are III
d~ments that should figu~ iftto I broadly conceived set of economic costs but do not
enler business ICXOIlR[S. An econOntiSI would insist that the wages of management or the
relum on contributed !;apital ~ real cc:onomic. costs: They use real, live managers and
langible capital. Samuelson and Nordhaus, "onomies, TwclRh !edition. New York.:
M!;Graw-HilI, 1985. p. 469.
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c. "Profit" has no economic meaning as applied to the price or revenues from any

single service-or network elemcnt-supplied in common with other services. It has

economic meaning only as the difference between total revenues and total costs (including in

the latter the cost of capital) for an entire firm or accounting entity.

d. In the presence of economies of scope and scale, the sum total of revenues

flowing from prices Wliformly set at TSLRIC will-as the NPRM explicitly recognizes (par.

129) and as we have already pointcd out-fall short of total ecOl'lomic costs. This is precisely

why second-best pricing, with markups above TSLRIC, are required.

e. The costs of regulatorily-prescribed underpricing of basic residential service

would clearly have to be recovered if the LEC were to show a profit in purely economic terms:

if the prices of some of its services are prevented by regulation from recovering their

incremental cost, firms will not earn a profit if all other charges are at incremental cost.

f. Finally, if the "reasonable profit" that the Act permits is intended to be

understood in traditional accounting terms, rates would have to recover book as well as purely

economic costs. These are, after all, the costs that the carrier actually has incuned in order to

provide service.

18. The relationship between cbaJ:Bes for unbundled inputs and the present rate structure.

We have already cited the fact that the present rate structures of the LEes embody long­

standing regulatory policies of deliberately pricing some sCrJices markedly above incremental

costs in order to hold the prices of other serviccs either at or below those costs and the: FCC's

acknowledgment of the consequent constraint on it 10 permit the LECs 10 incorporate a carrier

common line charge and other public policy ratc clements in their access charges to long­

distance carriers. It has of course not been mere coincidence that the former services­

incorporating thcse public policy add-on.s--an: the very oncs that have become subject to

increasing competition.

19. In these circumstances. the NPRM's "tentative conclusion that carriers can request

unbundled elements for purposes of originating and 1enninating interexcbange toll traffic" (par.

163) could not be intendecl to give them the right to obtain those elements at bare cost unless

the Commission were intending now to abandon the existing acc:css charge regime. [f the long­

distance carriers were now free to purchase and assemble alllhe network elements necessary to



originate and terminate their calls at incremental cost, they could and weuld circumvent those

charges and undermine the prescnt balance between over- and under-priced retail services, by

reducing the market prices of the former.

20. The NPRM poses the same question in another way (par, 85): Do the unbundling

requirements in effect provide entrants with an alternative way to "resell" the various .retail

services of the incumbent LEes, apart from the spcc:ific statutory rules for resales? If a

competitor could order and combine nelworK elements at bare incremental cost in such a way as

to offer the same or similar retail services as it is entitled to purchase under the resale provision.

th~re would be no point to the resale provision as it might apply to retail services (such as toll)

that are compensatolj' or supercompensatory.

21. Other things equal. such a charge for inputs would conduce to economic efficiency, for

re~ons we have already expounded. But until the pertinent rates arc fully rebalanced or some

alternative method devised for supplementing revenues from the underpriced services. the

recommendation of the IXCs here with the respect to pricing of unbundled inputs would

undermine long·established regulatory policies, including the FCC's own carefully balanced

interexchange carrier access charges.

In. RECOVERY OF THESE COSTS WOULD NOT PRECLUDE
EFFICIENT COMPETITION

22. The [mal argument of the parties who insist that the rates for Wtbundled network

elements or other inputs provided to competitors must be set at TSLRIC is that any rates

in excess of that level would impede competition. What these parties fail to recognize is

that the incorporation of markups in the charges for inputs has in itself only an indirect

bearing on whether effkialt competilors are able to challenge the incumbent finns.
6

23. The rules of competitive parity. The relationship between the charges for inputs and the

opportunities for efficient competitive entry-it is essential to understand-has two vital

aspects. One-which is tolalJy ignored by the comments-is that in the pn:sent circumstances

in the telephone business, markups in the charges for essential LEe network services arc

• We e"plain this indirect effect at notc 8, below.



necessaQ' in Qrder to ensure that cgmpetition is efficjent. So long as the present rcgulatorily­

imposed rate structures of the LEes, reflecting the historical practices of pricing basic

residential service residually and averaging costs geographically, necessarily embody charges

for some services above incremental costs, there is abc;olutely no assurance that the competitioo

that the latter rates have attracted-and continue to attract-is efficient. Those rates

indisputably create an opportunity for entry by rivals less efficient-that is, with incremental

costs higher-than the incumbents. We sec no recognition in the comments of the necessity for

markups to equalize the competition that would otherwise be to the disadvantage of the

incumbent LEes.7

24. The other side of the coin, assertedly, is ofcourse the one emphasized by the proponents

of setting rates at incremental cost-that if rates are too high, efficient competitive entry may

be .deterred. This second view, we respectfully suggest, reflects a failure to comprehend the

sim.ple but absolutely fundamental fact that the critical determinant of the opportunity for

competitive entry is not the level of the charge entrants pay incumbents for an essential input

but the marein between it and the prices of the competitive services.· Consequently, a pricing

method that permits markups in the charges for network elements or other inputs could not in

itself constitute a barrier to efficient entry.

25. Essential to the conception of an entry barrier is that it confer on incumbents a

competitive advantaee over would-be rivals. As Professor George 1. Stigler put it:

To be sure, that competition ~ould be equali%e<1 a~1\d ineffleitnt enlry discouragcci-by the inc;umbent
companies reducing those subsidizing rates down to incrcmcntaJ costs. But that would inYolv~a rEnunciation
on their part of their historical efttitlement 10 recovery of those unique: costs and a violation of their obligations
to their own shareholders. The men likely consequence of living them freedom 10 reduc:c those rates would be
that they would set them at levels holding In artificial umbrella over less efficient competitors, so long as it
appeared that the benefits to their shareholders of RIlIining the margiDs outweighed the consequent losses in
market share.

• The level of Ihe charges does, because of the: elasticiE)' of demand fCIT the final produeu. determine the size of
the total market and thcrdorc the number of minimally efficient compcritors iMf it will support. This is one
reason why that absolute level is by no means I matter of indifference; and it argues, .specifically, that the level
be subject to regulatory defenninalion that such markups as they contain are no marc than necessary to fullill
regulatory obligations to the incumbent companies .nd to guard against inefficient entry that wO\Ild otherwise
be attracted by the: inn.led prices of the end services. Transferring the burden of rcc;overy of these
contributions from diose end service prices to the charges to competi\ors for essential inputs in no WIY

constricts the market additionally, however.
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a barrier to entry may be defined as a cost of producing...whic:h must be bo~e
by a finn which seeks to enter an industry but is not borne by firms already Ul

the industry.9

The markups above incremental cost in the charges to competitors for network elements wou~d

confer no such advantage. Far from imposing a cost on would-be rivals that would not be

borne by the incumbents, permitting the latter to recover embedded and ongoing costs

associated with their unique service obligations would testote a balance in a situation in which

it is the incumbents that have incurred andlo!" continue to incur costs that ate not borne by ths:i.r

chaUeni'ers.

26. In the most famous case involving an asserted use of market power in the supply of an

essential input to deny rivals a fair OpportunIty to compete, the antitrust suit under Section 2 of

th<:. Shennan Act against the Aluminum Company of America, the condeIIUlation of Alcoa for

exclusionary practices directed against competing fabricators depended not to the slightest

extent on the level of its ~harge for the ingot that they had to purchase from it. It was based,

instead, on the courts' finding that the marain between Alcoa's charges for ingot and for

fabricated products-within which competing fabricators had to survive-was narrower than

Alcoa' 5 own incremental costs of fabrication. The rules of competitive parity explicitly

preclude that possibility. By requiring-other circumstances being equal-that the prices

charged for the competitive services by incumbent LEes be high enough to recover both the

charges for the basic network elements that their rivals pay and their own incremental costs,

they ensure that competitors with incremental costs equal to or lower· than those of the

incumbent wiH indeed be able to enter and survive.

27. The inapplicabilitY of competitive parity roles to nOQ:CQmpensatQa services. As the

NPRM clearly recognizes, application of such a competitive parity rule to the relationship

between (Wholesale) charges for unbundled inputs and the retail prices of services that are

priced below cost is unnecessary to permit efficient competition. This is so because the

The Organizatjgn gflndystN (Homewood: Richard D. Irwin. 1961. p. 67. See the fuller discussion in W. Kip
Viscusi. John M. Vemon and Joseph E. Harrington. Jr., Economics of Regulation and Anti/rllSt, 2d eeL,
Cambridge: The MIT PrESS. 1995. p. 159; Sec also ~p. 158-62.


