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r INTRODUCTION & BACKGROT]ND

H Scope otassignment

I . I .1 Counsel to Telstra retained us to provide analysis and advice about the appropriateness

of the Telstra Effioient Access ("TEA") Cost Model, including whether the model

accords with: (1) total service long-run incremental cost ('TSLRIC") principles; and

(2) the criteria specified in Section l52AH(l) of theTrade Practices Acî 1974 (Cth)

(.'TPA") for the pricing of Unconditioned Local Loop Services ("ULLS').¡

L.|.2 We have made all the inquiries that we believe are desirable and appropriate and no

matters of significance that we regard as relevant have, to our knowledge, been

withheld from the ACCC in relation to this report. We have reviewed relevant sections

of the TPA and relevant submissions to and reports, determinations, and declarations by

the Australian Competition and Consumer Commission C'ACCC").2 Based upon a

review ofthese documents and our experience, including over a decade of analyzing

long-run incremental cost models in telecommunications, we have undertaken an

analysis of the TEA model, its economic assumptions, data sources, methods of

calculation, pararneters, key user input variables, and user interface. We have reviewed

and followed the guidelines for expert witnesses in federal proceedings in Australia.

Our resumes a¡e attached to this report, and our qualifications are described below.3

1.1.3 Counsel to Telstra also retained us to prepare "an expert report expressing [our]

opinions as to the following questions:

(a) does the model accord with TSLRIC principles; and

t Letter fiom Mallesons Stephen Jaques to Robert G. Hanis, 5 November 2007.
2 

See Appendix 2.

3 Mr. Eric Schiff provided assistance in the form of auditing our sensitivity analysis, Mr, Schiffhas a
Masters of Science in Demography and a Bachelor of Science in Economics, both from the University of
Califomia in Berkeley, and he worked with Drs. Harris and Fitzsimmons for five years at LECG.
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(b) is the model consistent with the criteria set out in Section l52H of the TPA?"4

Counsel also requested that our assessment consider the provisions of Section l52AB of

the TPA and their implications for the use of the TEA model in the pricing of ULLS.

1.1.4 Counsel provided the following characterization of ULLS, upon which we have relied

in our assessment of the Telstra cost model:

ULLS is a service declared by the ACCC pursuant to Pa¡t XIC of the TPA.
The ULLS service is described in the service declaration dated 4 August
1999 and the service redeclaration, made on 28 July 2006, both of which are
attached for your information.

Essentially ULLS provides the access seekers with the use of the copper
based wire between the network boundary point at the end user's premises
and a point of interconnection located at or associated with a customer
access module (which can be located at Telstra's exchange building or
somewhere between the exchange building and the end user customer).
Currently, howevet, ULLS services are acquired by access seekers from the
exchange building.t

1.1.5 In order to reduce duplication, our report will not descúbe or discuss the details of the

TEA model. Rather, we refer the reader of this report to the TEA Model Overview for

a description of the model. From our hands-on analyses and detailed conversations with

the a¡chitects and builders of the TEA model, it is our conclusion that this document is

an accurate characterization of the TEA model, the data bases on which it is grounded,

its economic and network design assumptions, methods of "constructing" a forwa¡d-

looking customer access network ("CAN') model, methods of calculation of physical

units of capital investment, methods of calculation of the cost of those investments, the

conversion of total capital costs into annual capital costs, the methods for incorporating

maintenance, operating and other TSLRIC-relevant overhead costs, the means of

o Letter fiom Mallesons Stephen Jaques to Robert G. Harris, 15 November 2002.
5 Letter from Mallesons Stephen Jaques to Robert G. Harris, 15 November 2007.
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1.2

t.2.1

selecting user-defined input values (and other user variables such as the use offibre

optic cables), and the user interface to the model.

1.1.6 It is critical to note, at the outset, that unlike many other TSLRIC+ models, the TEA

model is designed to estimate the cost of the CAN and only the cost of the CAN. The

ULLS version of the TEA model is tightly focused on simulating a network designed to

estimate the TSLRIC+ of unconditioned copper loops from customers to exchange

buildings. As discussed below, this singular purpose and the use of detailed data (actual

locations of customers, structure points, and cable routes) makes the TEA model

uniquely positioned to model a realistic TSLRIC network focused on the most efficient

manner of providing CAN services.

Quatí.ficøttons of Dn Robert G. HørrÍs6

Dr. Harris is a Professor Emeritus in the Haas School of Business, University of

Califomia, Berkeley. He eamed a Bachelor of Ans and Master of Arts degrees in

Social Science from Michigan State University and a Master of Arts and Doctor of

Philosophy degrees in Economics from the University of California, Berkeley. At

Berkeley, he served as Chair of the Business and Public Policy Group, as Founding

Director of the National Transportation Policy Research Center, and as Co-Director of

the Consortium for Research in Telecommunications Policy, a collaborative program of

the University of California at Berkeley, the University of Chicago, the University of

Michigan and Northwestem University.

1.2,2 At Berkeley, Dr. Harris taught cowses at the undergraduate, MBA and Ph.D. levels,

including Microeconomics (emphasizing cost and pricing principles); Business &

Public Policy; Industry Analysis and Competitive Sfrategy; and Telecommunications

ó Professional qualifications for Dr. Hanis and Dr, Fitzsimmons are detaited in their cunicutum vitae,
attached as Appendix l.
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Economics (emphasizing costing and pricing principles). For several years, he

organized and taught a course on telecommunications economics for the staff of the

California Public Utilities Commission, and a one-week course on telecommunications

economics, policies and shategies for company managers and policy-makers from the

United States and abroad. He also taught telecommunications pricing principles and

public policy at the Center for Telecommunications Management, University of

Southern Califomia. His academic resea¡ch developed cost models, analyzed the

effects of economic regulation and antitrust policy on industry performance, and

addressed the implications of changing economics and technology for public policies

and competitive shategies in transportation and telecommunications industies.

1.2.3 rühile on leave from the University in 1980-81, Dr. Harris served as a Deputy Director

at the Interstate Commerce Commission, responsible for cost, economic and financial

analysis. In that capacity, he was centrally involved in several major rule makings

implementing the motor carier and railroad regulatory reform acts of 1980 and directed

the development of the Uniform Rail Costing System. He has also served as a

consultant to the U.S. Department of Transportation, the U. S. General Accounting

Office, the U. S. Office of Technology Assessment, the U. S. Department of Justice, the

California Attomey General, the Califomia Department of Consumer Affairs, the

Minister of Planning of Japan and the Government of Mexico. He has testified on

costing methods, competition policy and standards of maximum rate reasonableness, on

behalf of several major shippers before the Interstate Commerce Commission.

1,2.4 Dr. Hanis has been involved in the construction, review, testing and application of

TSLRIC+ and TELRIC* cost models since 1995.7 He has testified on telephone rate

7 tgtruC is the acronym for total element long-run incremental cost methodology designed by the FCC
for implementing the Telecom Act of 1996 in the United States. In effect, it is the same æ the TSLRIC+
methodology discussed in this repon. The FCC was differentiating between the total long, run
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design, costing methods, costing and pricing principles, competition policy and

altemative regulation before the Federal Communications Commission ("FCC") and 25

state regulatory commissions in the United States. He has testified before

telecommunications regulatory authorities in Canada and Mexico and before the United

States Senate, the United States House of Representatives and the Joint Economic

Committee of Congress on transportation, antitrust and telecommunications policy

issues.

1.3 Qualiftcatíons of Dn lVílliam Fìtzsimmons

1.3.1 Dr. William Fitzsimmons holds a Ph.D. in Resource Economics from the University of

Massachusetts, Amherst and has over twenty years experience in the economic analysis

of issues related to the emergence of telecommunications competition. His industry

experience includes two years of modeling demand for private line services for AT&T

in New Jersey, six years as a financial modeler for BellSouth in Atlanta, and fourteen

years ar¡ an industry expert working for LECG, LLC, an economic consulting firm.

Throughout his career, Dr. Fitzsimmons has focused on the quantitative analysis of

economic issues, and he has extensive experience with building and analyzing cost

models that are used for setting cost-based prices for unbundled network elements and

basic local telecommunication services. Dr. Fitzsimmons is currently an independent

economic consultant.

1.3,2 At AT&T, Dr. Fitzsimmons constructed economeüic models of the demand for private

line (and special access) services, and he amlyzedthe business implioations of the

accelerating demand for higher capacity seruices, which continues today. At BellSouth,

Dr. Fitzsimmons constucted financial models for the analyses of a wide range of

incremental costs ofa complete service, such as basic local service, and an unbundled network elemenl,
such as a loop.
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investment and regulatory decisions. These included company-wide models for

assessing the impacts of such issues as installing fibre deeper into the landline network,

changing from rate ofreturn regulation to price caps, and adopting usage sensitive

pricing for basic local service. Dr. Fitzsimmons also constnrcted financial models for

the analyses of domestic and intemational acquisitions, price restn¡cturing for yellow

pages advertising, and a number of state and federal regulatory initiatives.

1.3.3 At LECG, in the years leading up to and immediately following the passage of the

Telecommunications Act of 1996 ("Telecom Act") in the United States, Dr.

Fitzsimmons worked with Dr. Harris advising firms and regulatory commissions about

the conshuction of cost models that are consistent with the proper economic

interpretation of total long-run incremental cost ('TLRIC"). Since that time, his

involvement has spanned a wide range of cost modeling issues and included in-depth

analyses of models presented in regulatory proceedings by entrants, incumbents, and

regulatory commissions. He has explained his analyses in reports and presentations to

state and federal regulatory commissions; he has worked with modelers to resolve

differences over cost modeling issues; and he has appeared in dozens of regulatory and

litigation proceedings as an economic expert on the proper construction, population, and

use of cost models.

1.3.4 Dr. Fitzsimmons' experience with the unbundling of network elements includes

presentations of financial simulations to the FCC related to the potential impacts of

unbundling on incumbent local exchange carriers and the business opportunities facing

competitive local exchange ca¡riers without the use of unbundled switching and

transport. He has testified numerous times on the proper economic interpretation of

TELRIC as it relates to a variety of network elements, including, most recently, an

appearance before the Minnesota Public Utilities Commission in April 2008.
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1.3.5 Dr. Fitzsimmons' analysis of cost models for basic landline telecommunications

services takes place in the context of over twenty years of experience with the

quantiative analysis of a wide range of telecommunications issues. In addition to his

eight years working on firm-specific analyses with AT&T and Bellsouth, his

experience includes: (1) simulating the financial impacts on grcups of entrants and

incumbents from changes to regulatory policies and practices; (2) estimating the costs

of providing wireless services; (3) assessing measures of the emergence of competition;

(4) determining the appropriate use of cost models for setting cost-based prices for the

high-frequency portion of the local loop; (5) analyzing potential damages related to

inter-firm disputes; and (6) amlyzingcosts related to the use of public righæ-of-way for

placing telecommunications facilities.

2 TSLRIC & FORWARD.LOOKING NET\ryORK DESIGN

2.1 Economic rationalefor usíng TSLRIC ín pricíng network elements or semíces such
as ULLS

2.1.1 A fundamental economic concept underlying the transformation to competitive

telecommunications markets is that competition provides the proper incentives for more

efficient investment and innovation. To achieve this tansformation, the ACCC

mandates that Telstra make CAN assets available to competitors at TSLRIC-based

prices. Íts 2007 statement on ULLS pricing principles notes that:

The ACCC has historically been of the view that a TSLRIC+ approach is
consistent with the price that would prevail if an access provider faced
effective competition, and that it usually best promotes the long-term
interests of end-users.

Further, the ACCC has historically been of the view that a TSLRIC+
pricing approach is consistent with the legislative matters discussed above
at 2.2 fr elev ant sections of the TPAI.
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2.2

2.2.r

2.2.2

The Australian Competition Tribunal has also expressed its general

. agreement with the TSLRIC+ pricing methodology...E

In its Final Report on the Pricing of unconditioned local loop services in 2002, the

ACCC also observed that:

Declaration of the ULLS enables service providers to connect their own
networks to existing infrashucture to deliver new and innovative services to
end-users more efficiently. This reduces ttre need for full duplication of
communications networks, while encouraging service providers to establish
their own infrastructure where this is efficient.e

Cost-based prices derived from a properly constructed and populated TSLRIC model

will provide the proper signals for the development of efficient and beneficial facilities-

based competition.

Accurate, objectíve, and consìstent ímplementøtlon of TSLRIC+

Before proceeding to the discussion of the appropriate approach to constructing and

populating a TSLRIC+ model, it is important to begin with a clear view of ¡ru'o aspects

of the TSLRIC+ methodology that are too often ignored. First, though the TSLRIC+

methodology is meant to simulate that which would prevail in a real-world competitive

market, TSLRIC+ does not estimate costs that any real-world firm would or could

incur. Second, due to underþing assumptions in the methodology and, at times, the

efforts of regulators to stimulate even inefficient enûy with below-cost prices, estimates

of TSLRIC+ are prone to understating costs that any real-world firm could achieve and,

therefore, understating prices that would prevail in a competitive market.

TSLRIC+ is an estimate of what it would cost a hypothetical firm to replace Telsha's

current network in today's conditions in a very short period of time using a single

t "Unconditioned t ocal Loop Service (ULLS): Finat Pricing Principles," Australian Competition and
Consumer Commission, November2007, pp. 9-10.

e 
"Pricing of unconditioned local loop services, Final ReporÇ" Australian Competition and Consumer

Commission, March 2002, p. 7.
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vintage of the best technology cunently in use. This is consistent with the ACCC's

conclusion that:

replacement cost is the cost methodology most consistent with an efficient
forwardJooking network...In a practical sense, this means building a
network that reflects best-in-use or best commercially available
technology.¡o

This is the accepted TSLRIC network assumption even though it is well understood that

no firm could ever build a network comprised of the best technology currently in use,

and no firm could, therefore, experience the costs estimated by the TSLRIC+

methodology. As observed by the FCC when it was reconsidering the TELRIC

methodology in 2003:

One of the cental internal tensions in the application of the TELRIC
methodology is that it purports to replicate the conditions of a competitive
market by assuming that the latest technology is deployed thrroughout the
hypothetical network, while at the same time assuming that this
hypothetical network benefits from the economies of scale associated with
serving all of the lines in a study area. In the real world, however, even in
extremely competitive markets, firms do not instantaneously replace all of
their facilities with every improvement in technology. Thus, even the most
efficient carrier's network will reflect a mix of new and older technology at
any given time.ll

Although the internal tension identified by the FCC between a TSLRIC+ network and a

real-world network indicates that the TSLRIC+ methodology has an inherent downward

bias, it does not invalidate the methodology. The validþ of the TSLNC+ approach

rests on its ability to estimate costs that are reasonable proxies for the costs that an

effrcient firm could actually achieve. The key word is "reasonable". Prices based upon

cost estimates that are reasonable approximations of what a real-world firm could

l0 Telstra's Access Undertaking for the Unconditional Local Loop Service, Discussion Paper, Australian
Competition & Consumer Commission, June 2008, Section 5.2.6,p,29,
tt In the Matter of Revìat of the Commissíon's Rules Regardíng the Pricing oîUnbundled Network
Elements and the Resale of Service by Incanbent Local Exchange Carriers, WC Docket No , 03-173,
FCC 03 -224, released September I 5, 2003 ('TELNC NP RM), n50,
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2.2.3

achieve will drive efficient and beneficial invesûnent decisions for incumbents and

entants alike. Even with an inherent downward bias, the TSLRIC+ methodology can

produce reasonable cost estimates when care is taken to design a network structure that

is as reasonable as possible and select values for key inputs that are consistent with the

TSLRIC+ standard, intemally consistent with each other, and consistent with the best

available information. The second key word is, thus, "consistent". Given the inherent

downwa¡d bias in the TSLRIC+ methodology, attempts to fi¡rther depress costs with

unreasonable and inconsistent assumptions in order to stimulate enûy are misguided

and will prove harmful to the development of an efficient industry.

Additional factors that conhibute to the understatement of cost estimates are discussed

below. A number of these are linked to the hypothetical nature of this cost estimation

methodology. As observed by the noted regulatory economist, Professor Alfred Kahn,

[P]olicymakers...ignore the actual incremental costs of the incumbent
suppliers and instead adopt as the basis for policy the costs of a
hypothetícal, most efficient new enhant, constructing an entire set of
facilities as though writing on a blank slate...12

TELRIC-BS lBlank Slate] calculations...will tend systematically to
understate actual incremental costs.''

Although we do not assume that the experience in the U.S. is universally applicable or

predictive of what will occur in Ausüalia or elsewhere, the following assessment by the

ex-Chairman of the FCC of the implementation ofthe TSLRIC methodology is

noteworthy with regard to this point. In 2001, after five years of overseeing the

implementation of the U.S. Telecom Act, Chairman Powell concluded that:

[GJovemment policy was a little too generous in incenting quick [business]
models. . . I think we probably bent a little more in the direction of resale

12 Alfred B. Kahn, "Whom the Gods Would Destroy or How Not to Regulate," AEl-Brookings Joint
Center for Regulatory Shrdies, Washington, D.C.,2001, p. 4 (emphasis in the original).

'3 Id.
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than facilities because everybody was really anxious to get
competition. . .we have to do the ha¡d medicine stuff now. . .[to] make sure
that whatever competition does come is real and lasting.ra

In the U.S. context, facilities-based competition includes combining leased loops (i.e.,

the CAN) with self-supplied facilities, such as switching and transport, while resale

refers to reselling the incumbent's finished services. The FCC reinforced Chairman

Powell's concern in 2003 when it observed as follows:

To the extent that the application of our TELRIC pricing rules distorts our
intended pricing signals by understating forward-looking costs, it can thwart
one of the central purposes of the [Telecom] Act: the promotion of
facilities-based competition. While our IJl.iE pricing rules must produce
rates that are just, reasonable and nondiscriminatory, consistent with the
Act's goal of promoting sustainable competition, they sþould not create
incentives for carriers to avoid investment in facilities.t)

This goes to the fundamental goal of TSLRIC+ pricing, which is to provide the proper

signals for efficient invesünent decisions by incumbents and entrants. To accomplish

this, TSLRIC* must provide estimates that are reasonable approximations of the costs

that an efficient firm could actually hope to achieve.

2.2.4 In the final analysis, the hypothetical nature of the TSLRIC+ methodology does not

preclude the use of this methodology for setting cost-based prices that promote efficient

and beneficial facilities-based competition. When estimated accurately, objectively,

and consistently, TSLRIC* can provide reasonable cost estimates and provide a useful

basis for setting prices for this proceeding. Even estimates that are made without a bias

toward understating costs and with assumptions and information that are consistent with

the TSLRIC framework and internally consistent with each other may understate costs

that a real-world firm could achieve. These estimates are, however, unencumbered with

la "Powell Blames CLEC Money Woes on Lenders, Bad Business Plans," Part 2 of Powell's Interview
Transcript, Edie Herman, Mary Grecryn, Communications Daily, May 23,2001.
ti TELRICNPRM,f3.
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past regulatory and business decisions, and diffioult to improve upon as a basis for

simulating prices that would prevail in a competitive environment. Accurate, objective,

and consistent estimates of TSLNC+ have known shengths and shortcomings that on

balance make this methodology reasonable and acceptable. Inaccurate, biased, and

inconsistent estimates, however, are neither reasonable nor acceptable as a basis for

setting cost-based prices of the CAl.l.

2.2.5 It follows that, estimates of TSLRIC+ are only as good as the model and methods used

to estimate them. Accurately and objectively estimating TSLRIC+ is a critical step

towa¡d simulating prioes that will lead to efficient invesünent decisions by all

competitors. If sound TSLNC+ principles are adopted, cost-based prices will provide:

(l) proper signals for build-versus-lease decisions for all competitors and potential

competitors; and (2) fair and reasonable compensation for Telsha. I{, however,

TSLRIC+ is estimated with a downward bias, as has often happened in the U.S.,

TSLRIC-based pricing will preclude the very facilities-based competition it is meant to

foster. Rather than promote effrcient and beneficial facilities-based competition, such

prices will depress the investment incentives facing wireline competitors (including the

incumbent) and firms using altemative technologies, such as firms using cable and

wireless netwo¡kS. i '

2.3 TSLRIC+ and the TEA Model

2.3.1 In the case at hand, Telstra is putting forth a model designed to apply the TSLRIC+

methodology to estimate the long-nrn, forward-looking, efficient costs of building and

operating a local network capable of providing unconditioned copper loops. This model

estimates the direct cost of building and operating the CAlrl to provide unconditioned

copper loops, as specified by the ACCC, at the level of output provided over Telstra's

current network using cunent build-out conditions (such as existing tenain, buildings,

and other obstacles) and the best technology, practices, and procedures currently in use.
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In short, it estimates the costs that a reasonably efficient firm would incur to build and

opcm¡o a new CAN to rcach all crutomcr premises reached by Telsta's curcnt

nctwork, and it includes a ttasonablo allocation ofjoint and common costs.

2.3.2 Given its íntended use in pricing ULLS, it is necessary to ask what it would cost a firm

to build, opcrate, and maintain a Rew CAII whar working through the theorotical

TSLRIC+ sonstruct. This firm would havc to build its network in thc environment as it

exists today, with buildings, highways, sEeets, Iü&, rivers, mountains, and other man-

mado and natural obst¡cles in placo. Thc ffrm would have to r¡sc thc construction

toclmiques orplacement methods ncodcd to build a¡ot¡nd or undcr these obstacles and

would not have the luxury of installing ie n€twork in unobstructed "grocn field

cor¡ditions." In addition, if the firm woro building a loop network today, dcsigned to

servo all of the existing promiscs (an assumption that is consistent with TSLRJC+), it

would operate in a world with rights.of.way in their cuncnt positions and faco limited

opportunities to share the costs ofplacing facilities with othø notwo¡k servicc

providers. Assuming a network seryGs all customers captures significmt economies of

sc¡lo in TSLRIC+. It precludes, however, the cxistenco of compctitors for the purpos€

of sharing the cost of placing facilities.

2.3.3 Telsta providcs statcments by {GD a¡d II th¡t lay out the

practical and teshnisal reasou¡ why thoro ¡¡c fow opportunitios to sharo the cost of

plaoing facilities with other ontities. Thcsc statcmcnts arc consistont with our

expcrienco with working througlr thesc issr¡€s in numerow cost modoling dockets in the

United States.

2.3.4 A good TSLRJC cost estimation modcl "simulates" actt¡sl constn¡ction costs using

"roal-world" assumptions regarding tho mothods, tcchnologics, rnd cquipment a firm

would us€ to build, operatq and maintrin a ncw network in a compditivo environment.
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2.4

2.4.1

Although TSLRIC is a theoretical construct, it can provide meaningful information for

setting cost-based prices if- and only if - TSLRIC+ cost estimates are based on:

o Actual and realistic, not hypothetical or idealistic, assumptions related to building
and operating a reliable network;

o Forward-looking, best available technology and practices consistent with a real-
world network architecture and actual conditions;

Input values that are consistent with the rules and purpose of the modeling exercise
and with each other; ló

The inclusion of all costs that are incremental to providing copper CAl.[ services
(including ULLS) to as many customers ar¡ are capable of being supplied with these
services; and

o The addition of reasonable allocations ofjoint and common costs.

As described below, the TEA model structure is based upon these criteria.

Assumptíons have the overall effect of reducÍng TSLRIC esttmates

TSLRIC models rely on a number of assumptions that are best described as necessary

fictions. For example, TSLzuC models assume that the new CAN is built with:

o A single vintage of technology (with no time component);

o Precisely the correct dimension (with no reinforcements or stranded plant); and

o The best technology (with no technological "mistakes').

These assumptions are described below.

2.4.2 As discussed above, TSLRIC models (including the TEA model) assume that the

hypothetical firm uses only the latest technology, which is tantamount to assuming that

the replacement network is built in a very short period of time or instantaneously. This

assumption is intended to ensure that any and all economies of scale and scope and the

efficiency of today's best technology are incorporated in the model and its estimated

costs. As pointed out by the FCC, however, in the real world even the most efficient

16 The purpose of the exercise at hand ¡s to model the incrementat, forward-looking eflicient costs of
building and operating a reliable network that reaches all customer premises reached by Telstra's cunent
network to provide LJLLS as defined above.
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carrier's network will reflect a mix of newer and older technologies, because real-world

networks are built over time. Entrants and existing firms expand and replace facilities

at the margin while continuing to use facilities that are less efficient, yet economically

viable. [t is neither financially nor physically feasible to engage in wide-scale

retirement and replacement of facilities whenever newer, more efficient, facilities are

introduced.

2.4.3 TSLRIC models (including the TEA model) assume that the hypothetical firm builds

the right amount of capacity to meet the current demand where it is currently located

(with provisions for spare capacity for future growth in demand). But in competitive

markets seldom, if ever, do competitors have exactly the right aûiount of capacity to

meet demand during any given period, so they experience periods of excess or

insuffioient capacity, which raise costs above the ideal level as facilities in the first

instance are underused and faoilities in the second are reinforced. The costs of these

"mistakes" are normal costs of doing business in a competitive industry, but TSLRIC

does not incorporate these costs.

2.4.4 TSLRIC models (including the TEA model) assume that 100 percent of installed

capacþ is comprised of the best available technology, with no technological

"misúakes" and no mixing of different v¡ntages. In competitive markets, even the most

efficient fïrms use a mix of technologies, only some of whioh (typically the newest

plants, planes, or other facilities) are of the best, lowest-cost technology. Moreover, it

is quite common for firms to make mistakes, choosing technologies that do not work

out as hoped, or are quickly displaced by new, better technologies, and these mistakes

raise costs above the ideal level. Higher costs due to these "mistakes" are also normal

costs of doing business in a competitive industry, but TSLRIC does not incorporate

these costs.

Report of Professor Robert G. Hanis and Dr. William Fitzsimmons
Use ofTEA Model in ULLS Costing & Pricing

4 November 2008
Page 17



2.4.5 Thus, TSLRIC models, including the TEA model, are based upon a highly stylized view

of competition - the kind one typically finds in economics textbooks, but not the real

world. Costs estimated by such models are typically lower than the costs an efficient

entrant would probably incur if it were to build, operate, and maintain a network in

competition with the incumbent. That, of course, is the basic intent of TSLRIC: to

remove the advantages of the incumbent, yet to provide incentives for entrants to invest

in network facilities where it makes economic sense to do so.l7

2.4.6 Although there are a number of fictional assumptions related to the TSLRIC network, it

is, nonetheless, crucial that the remaining network design assumptions of the model and

the inputs to the model be consistent with these assumptions and with the best available

information. Otherwise, one is likely to set prices based on cost estimates that are

unreasonably low, which would create a strong disincentive for competitors to invest in

their own facilities - because it is much cheaper to lease facilities from the incumbent at

these artificially low prices.

2.4.7 Yet, in fact, there are numerous instances in which TSLRIC models have been

populated with inconsistent and unreasonable network design and economic input

assumptions. Consider the low unbundled loop price set by a number of state regulators

in the U.S. immediately following the FCC's decision to set prices based upon TELRIC,

whioh is essentially the same as the TSLRIC methodology. (In the state of lowa, for

example, where we were involved in an extensive analysis of cost models and the

values of key inputs, the initial unbundled loop price set in 1996 was considerably less

than the price that was later established by the regulatory commission after a more

17 Relative to the costs that Telstra incuned to build the existing CAN, the TSLRIC assumption that the
new CAN is built in today's conditions is one factor that may partially offset the undersùatement of
TSLRIC costs described in this section. It is typically more costly to place facilities after roads,
sidewalks, and landscaping are in place. Yet this is the environment in which most of a forward-looking
network would be built.
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accurate application of the TSLRIC methodology.) The resulting cost estimates do not

- cannot - meet the requirement intrinsic to the use of TSLRIC in the first place,

namely, that one is attempting to emulate a competitive marketplace. Rather than

promote efficient competition, prices based on unrealistic inputs and assumptions will

distort marketplace decisions by competitors and customers. If these prices are biased

downward they will undermine incentives for infrastructure investment and innovation

by Telstra and its competitors.

2,5 Publíc policy rationalelor using logícølly consístent, realistic network øssumptions
ønd reasonable economic inpuß in a TSLRIC+ model

2.5.1 The ACCC has declared that it will rely on TSLRIC in making pricing decisions, and

Telstra has, therefore, developed a model for estimating TSLRIC. Because the root

assumptions that underlie the use of TSLRIC as a basis of pricing models already

incorporate competitive ideals, though, it is critically important, in evaluating the model

and in considering what are reasonable inputs to the model, to use realistic and

consistent assumptions. Pretending, for example, that an entrant could build a network

using a minimum spanning tree as its network design, without incorporating actual

topography, highways, roads, buildings and the like, means that the resulting cost

estimates would have nothing to do with economic realþ. In the real world, an entrant

would have to build a network designed and placed in a manner that deals with existing

strucfures and features.

2.5.2 A model that fails to incorporate these real-world costs will reduce cost estimates and

lead to artificially low prices of ULLS. This will, in tum, thwart the statutory goal of

promoting economically effrcient investment. The statute requires that access prices

meet the following objectives:

(c) the objective of promoting competítion in markets þr listed services;
(d) the objective of achieving any-to-any connectivíty ín relation to carriage

servíces that involve communication between end-users;
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(e) the objective of encouraging the economícally efrìcient use of,, and the
economícaþ fficìent investment in:
(ù the infrastructure by which listed services are supplied; and
(ií) any other infrastructure by which listed services are, or are lilcely

to become, capable of being supplíed,t8

In terms of accomplishing objectives 'c' and 'e' there is an important distinction

between adopting cost-based prices that will promote efficient and lasting competition

and adopting below-cost prices in an effort to promote enûry by even inefficient

competitors.le The objectives required by the statute a¡e furthered by prices that reflect

the underlying cost of building and operating facilities. Prices that are below the cost of

building and operating facilities will discourage investment by existing companies and

entrants and, thereby, undermine the development of competition that is "real and

lasting."

2.5.3 One significant advantage of the TEA model is that it allows users to shoose the values

of important economic inputs into the model. However, that capability also means that

a user can, if so inclined, run the model with an unreasonable set of inputs that do not

reflect economic reality in competitive markets, thereby reducing estimated costs below

what an ach¡al entant would inour. The TEA model, therefore, is only as good as the

inputs used in running the model. In other words, *GIGO" applies: "garbage in,

garbage out." In somewhat less colloquial terms, "unreasonable input assumptions in,

unreasonable cost estimates out."

2.5.4 It is especially important that users choose input values that are logically consistent with

the proper interpretation of TSLRIC+, with each other, and with the best available

information consistent with the TSLRIC+ constnrct. All inputs need to work together to

simulate the sarne world, i.e., reflect the same assumptions. If TSLRIC is estimated

f8 Trade Practices Act of 1974, Subsection IàABQ}
¡e It is our understanding that, from a technicat perspectivg the network design in the TEA model is
consistent with the obj€ctive of any-to-any connectivity.
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using logically inconsistent or unreasonable input assumptions, it will reduce technical,

allocative, and dynamic efficiency.

2.5.5 Technical economic efficiency refers to making the best use of inputs in the production

of outputs. The objective of technical effïciency is the production of any given level of

output with the minimal use of inputs, in order to preserve scarce resources. Technical

efflrciency is maximized when companies and their employees minimize costs while

maintaining or improving quality. When prices are based on economic cost and reflect

market demand, consumers will turn to the seller with the lowest price - hence the

producer with the lowest cost.20 Policies that induce uneconomic entry into local

exchange services reduce technical efficiency because services are not then provided by

the most efficient supplier. Competition greatly exacerbates the potential harms from

reducing technical efficiency due to uneconomic pricing. If, for example, Telstra is

required to price ULLS below a competitive level, a customer may choose to purchase

from Telstra rather than self-supply, even though its costs are lower than Telstra's costs.

Such pricing policies generate technical inefficiencies, because the service is then not

being provided by the least-cost producer.

2.5.6 Allocative economic efficiency refers to the best use of outputs. Prices play a critical

role in achieving allocative efficiency because they are the signals ofthe cost and value

of goods and services. Allocative efticiency means that outputs are sold at prices that

reflect the true economic costs of producing the output, including a share of the

contmon costs of a multi-product firm. If price is greater than true economic costs,

consumers will purchase less than the optimal quantity; if price is less than cost,

consumers will purchase more. In either case, there is a loss of "social welfa¡e" due to

the misallocation of resources. The amount of welfare loss in any given situation

20 Assuming the same quality of service, of course.
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depends on two factors: the difference between price and cost, and the sensitivity of

demand to price (i.e., the price elasticity of demand). Hence, policies that prevent

prices from reflecting economic costs and demand conditions æe directly contrary to

allocative efficiency.

2.5.7 Moreover, with emerging competitíon, buyers can tum to altemative sellers (ofren

unregulated), so the quantity purchased becomes much more sensitive to prices.

Consequently, the more competition in the market, the greater the social costs of

inefficient prices. If the prices of competitive services a¡e not economically rational,

competitors will arget their efforts at customers of services priced above competitive

levels, while neglecting customers or services that are priced below competitive levels.

2.5.8 Dynamic economic efficiency refers to the optimal rate of technological change,

including the rate of innovation and the rate of adoption of innovations. One of the

chief benefits of an enterprise economy is that competition stimulates the development

and adoption of nery technologies, (i.e., methods of production which reduce the

quantity of inputs needed to produce a given level of ouþuts). While technical

efficiency is a static concept (i.e., it assumes that technology is fi*ed), dynamic

efficiency is a measure of technological progress. Pricing can influenoe the rate of

technological progress in two different ways: (l) if prices are set too low, competitors

mày not adopt better, lower cost technology for providing the service in question; and

(2) if prices a¡e set too high, competitors may adopt inferior technology, even though

the cost of providing service is higher than the existing technology.

2.5,9 Although estimating TSLRIC with logically inconsistent or unreasonable input

assumptions will reduce technical, allocative, and dynamio efüciency, it is common for

users of TSLRIC models to make logically inconsistent assumptions. For example,

o Sharing assumptions: It is inconsistent to assume that a hypothetical entrant would
"instantly build" a network in order to use best available technology and size of the
network exactly right, yet assume that hypothetical entrant could share trenches in
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new developments to an extent that could occur only over a number of years.
Relatedly, it is inconsistent to assume that the hypothetical entrant will serve 100
percent of existing customers, yet will be able to share placement costs with
competitors. A firm serving 100 percent of the existing customers will have few, if
any, competitors ready and willing to share the cost of placing facilities.

o Asset lives and economic depreciation: It is illogical to adopt and implement
prices and regulations on the grounds that they will promote competition, yet
assume that the hypothetical entarit will not lose any market sha¡e to facilities-
based competitors over the lives of long-lived assets and not face accelerated
technological innovation and investment that will shorten the economic depreciation
lives of some, or all, of its assets.

2,6 Importance of appropriate network desígn assumptlons ìn estímaling TSLRIC cosß

2,6.1 Accurate and objective cost estimates begin with the design of a network that is as

realistic as possible within the TSLRIC+ methodology. Simulating a realistic network

is a complex task made more difficult by the lack of detailed data about customer

locations and network routes needed to recreate the paths of the real-world network. As

a result of insufficient data, the sophisticated models in common use today simulate

hypothetical networks. These netwo¡ks have suffered a wide range of serious problems,

such as missing network components, assuming that customers move to distribution

routes rather than building routes to existing customers, and placing cables on top of

lakes and through buildings. Due, at least in part, to these problems, some modelers

have put greater distance between their models and reality by proffering estimates of

distribution distances based upon hypothetical route minimirationmethodologies.

2.6.2 If the data are available, a far better solution is to base the network in a TSLRIC+ model

on the existing network after eliminating inefficiencies inherent in any network built

and reinforced over an extended period of time. Even a fonra¡d looking replacement

network would face constraints related to existing rights-of-way. This, in fact, is a

distinguishing characteristic of the TEA model.2l The TEA model starts with an actual,

2r Though the FCC, in its TELRIC NPRM, tentatively concluded that going forward: 'IELRIC rules
should more closely account for the real-world atFibutes ofthe routing and topography ofan incumbent's
network in the development of forward-looking cosæ." TELRIC NPRM, f52.
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rather than a hypothetical, lay-out of its network based upon Telstra's detailed records

of the locations of its facilities and customers. To my knowledge, Telsha is the only

major telecommunications company that has provided the detailed network data

necessary to build a cost model on the foundation of an actual network that reaches

actual customer locations. This is a substantial advantage over models that, by

necessity, begin with a h¡pothetical network to reach hypothetical customer locations,

and usually do so by'þlacing routes" over and through all sorts of natural obstacles and

ri ght-of-way I imitations.

2.6.3 A second distinguishing characteristic of the TEA model, which also makes use of

Telstra's detailed network data, is that the network in this model is designed to reach the

existing locations of the pillars in Telsha's network. Basing costs on the actual network

layout, including the locations of pillars, has the advantage of accounting for existing

rights-of-way and the associated costs, and it makes the model adaptable for the

examination of subJoop unbundling, if this emerges as a concern at some point in time.

Against these advantages, there is the possibility that a more hypothetical network that

followed engineering guidelines, accounted for rights-of-way issues, and obeyed natural

laws, could relocate a portion of the pillars and realize a lower cost. Based on our

experience with the analysis of cost models, the fact that this network will need to cover

essentially the same ground to reach the same customers, and the fact that relocating

pillars may lead to cost increases related to acquiring rights-of-way, our rational

expectation is that placing pillars in altemative positions will have little, if any, negative

impact on the cost of building the network. In fact, Telsha's analysis shows that the

network specified in the TEA model reaches customers with approximately 35 percent

Report of Professor Robert G. Hanis and Dr. rrÄ¡illiam Fitesimmons
Use of TEA Model in ULLS Costing & Pricing

4 November 2008

Page24



less trench kilometers than a¡e in Telstra's existing network.z Given the substantial

amount of cost related to henching, this is a significant gain in efficiency.

2.6,4 A fìnal observation regarding the use of actual network information is that; although the

paths of the network in the model follow existing routes in Telstra's network, the routes

used in the model avoid duplicative cable runs present in networks that were built over

extended periods of time. The lay-out of the network in the TEA model is, therefore,

based upon a realistic and efficient forward-looking design and satisfies the TSLRIC+

2.7

2.7.1

standard in this respect.

Market share assumptlons

Even though TSLRIC is supposed to model the costs of a hypothetical firm, TSLRIC

models typically nssume that the firm serves (i.e., spreads the costs across) 100 percent

of the incumbent's existing customers. This assumption incorporates 100 percent of

scale and scope economies to the hypothetical entrant, which reduces cost estimates

below what any actual entrant could attain with a copper loop network.23 In fact, a

TSLRIC network is designed to replace the incumbent's network and serve the

incumbent's entire customer base in order to extend the incumbent's economies of scale

to entrants, while removing inefficiencies in a network built over decades.

Furthermore, an underlying assumption is that the TSLRIC network will continue to

provide se¡vice to this base of customers over the economic lives of the network assets.

Extending economies of scale associated with these assumptions provides entrants with

attractive cost-based prices.

22 Meæure of the TEA Model Efüciency: ULLS Band 2, Telstra's Network & Technology Fundamental
Planning, September 2008.

23 The availability of Telstra's loops at TSLRIC-based prices are a factor for consideration in the build
versus buy decisions ofentrants that are using or considering the use ofdifferent technologies, such æ
mobile wireless, fixed wireless or hybrid fibre-coax cable, all of which have markedly different cost
characteristics than Telsüa's network.
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2.7.2 TSLRIC models, including the TEA model, typically assume the network will continue

to serve all existing users over the life of the assets. Given the likelihood of continuing

loss of market share to facilities-based competitors, this assumption biases ULLS cost

estimates downward, by "spreading" network costs across customers. Even if the

incumbent loses just I percent market share per year, over the lives of long-lived

investments, this would substantially increase the cost per remaining customer. A more

realistic economic assumption would be to spread the fixed costs of the network over

fewer customers over time.

2.7.3 There are hvo approaches to reflecting the potential loss of ma¡ket share in the TEA

model: either reduce the number of lines over which fixed network costs are spread

(i.e., lower the realized fill), or, in the alternative, incorporate the risk of market share

loss in the cost of capital and economic depreciation lives of assets. The first approach

opens the door to a highly contentious and difücult process of forecasting future levels

of network utilization and other important inputs to the model that are expected to

change. The second, whích simulates the process that real-world firms face every day is

clearly preferable. On a related point, the recovery of network investment should not be

"back loaded," or pushed into the future using a tilted annuity, which drives down near

term costs by back loading the cost recovery into later years, by which time it is likely

that Telsta will have lost significant market share and/or installed new technology.

Market share losses and accelerated technological change are normal byproducts of

increased competition.

2.7.4 It is noteworthy that losing or gaining revenue-producing access lines, and thereby,

realizing lower or higher utilization rates, have very different impacts on cost per active

line than using lower or higher fill factors in the design of the network. For setting the

price forthe C;{N, what is important is the cost per unit, i.e., the cost per line, and the

¡.
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cost per line is calculated by dividing the total cost of constructing and operating the

CAN (the nuÍrerator) by thc numbcr of rcvenue producing lincs (thc dcnominator).

Cost por Line = Total Cost of the CAN /Number of Lines

Fill factors used to design the network affect the total cost of building the networh and,

for a numbcr of reasons discwsed bcloq changing fill faotors acn)ss a relatively wide

range has little impact on the total cost of thc CAN. Most of the cost associated with

constn¡cting outside plant is accounted for by the activities required to place cables

(such as digging trenches and restoring the ground or roadway after placing conduit and

cables in the ground), and these costs are incu¡red in very much the same manner (and

at the same cost) regardless of thc size of the cablos that arc placed in the ground. That

is, changing the fill factors used to design the netrvork changes thc size ofthe cablcs

placed in the ground but has little or no impact on the cost of digging üenches or

restoring the surface to its original condition. For this r€asor¡, changing design fill

factors across a relatively wide range has little impact on the total cost of the CAN and,

therefore, little impact on the cost pcr line use.d to set priccs. For example, thc default

fill for disnibution facilities in thc model is 60 p€rccnt. lncreæing this to 90 pcrccnt in

the Blackbum exchange service area ('ESA') decreases the monthly ULLS cost

estimate by $0.21, or less than one-half of one percent.2a

2.7.5 In contrast to the impact of changing design fill facton, realizing lower utilization rates

due to a loss of revenue producing lines has a direct impact on the denomin¡tor of the

cost per line cquation shown above and a much more significant impact on the cost pcr

line. Considcr the following illustative cxample:

2a Dt¡o to thc t¡mo rcquircd to crraùo ncw onginccring dara for all of Brnd 2, wr rur dris sonsitivþ for a
slnglc ESA. Thc dcf¿ult monthly IJLLS cost ost¡matc for lho Blackbrun ESA lsf Incrcasing thc
dist¡bution dcsigr fill Êom ó0 to 90 porçont dccrcascs this cost toJ
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Total Annualized Cost of the CAN = $600,000
Total Revenue Producing Lines = 1,000
Cost per Line = $600,000 / 1,000 = $600 per year ($50 per month)

For the reason described above, changing the design fill factors will have very small

impact on the total cost of the CAN and the cost per line. This is demonstrated by

running the TEA model, or any properly constructed cost model, which explains why

the debate about design fill factors receives little attention in properly focused debates

about costs per line. If, however, the firm in this example loses 10 percent of its lines to

competitors, it will experience a significant increase in its cost per line, as shown

below.25

Cost per Line = $600,000 I 900 -- $667 per year ($56 per month).

As shown in this illustrative example, losing access lines can have a significant impact

on the cost-based prices for the CAN. The costs estimated in the TEA model reflect the

cost of serving all of Telstra's existing customers. Changing the design fill factors has

only a small impact on this cost, but the same is not true for a future loss of sustomers

to competitors, which lowers the realized fill.

2.7,6 The point of this discussion is as follows. The rational expectation is that, as

competition expands, any firm that se¡ves all of the incumbent's access lines will lose

customers and have fewer revenue producing access lines over which it can spread its

costs. Given this expectation, adopting an assumption that the owner of a TSLRIC

network will continue to serve all of the incumbent's access lines will bias ULLS cost

estimates downwa¡d relative to what any firm could hope to achieve. We emphasize

the importance of keeping this downward bias in mind when considering assumptions

2r The relatively small decrease in costs caused by a loss of customers is ignored in this itlusrative
example. The bigger point ¡s that the incumbent will incur the cost related to building an outside plant
network to serve all existing customers, and it will need to recover these outside plant costs from a
declining number of customers.
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related to depreciation and the cost of capital and of refraining from exacerbating this

downward bias with a back-loaded depreciation schedule, which would require a firm to

capture an even larger portion of its costs from a smaller number of revenue producing

access lines.

3 THE TEA MODEL AS A TOOL FOR COSTING ULLS

3.1 Overvíew otanalysß of the TEA model

3.1.1 Experience with cost models reveals that it is much easier to reach general agreement

about the definition of TSLRIC than it is to reach agreement about the selection of a

model and the input values that are used to estimate these costs. Experience has also

taught that there are a number of guidelines for negotiating a path toward the selection

of a model and the most reasonable values for key inputs. For ot¡r analysis of the TEA

model, we examined the model in the context of these guidelines, as described below.26

3.1.2 We began with an examination of the overall struchre of the model to determine if it is

consistent with sound cost modeling practices and the specific goal of estimating the

forward-looking, efficient incremental costs for the CAN. Taking this one step further,

we delved into the model structure to determine if it is sufficientþ comprehensive and

deøiled to reflect all categories of costs, sufficiently flexible to examine costs across

reasonable ranges ofvalues for key inputs, and organized in a manner that is open to

independent examination and verification. Also included in this step was the

examination of the intemal consistency of the model. That is, are the assumptions in

the structure of the model consistent with each other such that a careful user of the

model can include all costs yet avoid accounting for costs that are inconsistent with

each other? The final step was to examine whether or not the reaction of the model to

26 We are informed that there are four geographic bands of areas for LJLLS based upon the densities of
çustomers. The version of the model that we examined is for Band 2 = Urban.
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changes in values of key inputs is in line with economic intuition and experience in

terms of direction and magnitude.

3.2 Consístency wíth sound modelíng practíces

3,2.1 To maintain clarity, our examination and this discussion of the model structure follow

the three distinct, though intenelated components of a cost model:

l. Investment This includes the capital outlay for the main and
distribution (inoluding lead-ins) portions of the network and for indirect
assets, such as software and motor vehicles.

2. Capital Costs: In this pottion of the model, the inveshnent from above
is translated into monthly costs per line using depreciation lives, cost of
capital, and tax rates.

3. Expenses: This portion of the model uses factors based upon filed
information to add-on all other costs, such as maintenance,
administrative, and common costs.

3.2.2 This is the underlying structure of all credible cost models that we have worked with

and analyzed, and it is the structure of the TEA model.

3.2.3 Investment takes two forms - direct investment in the main and distribution portions of

the network that connects tustomers and investment in supporting assets that a¡e

necessary for providing high-quality service. Direct invesünent in the network

represents the majority of the cost of the CAlt{. These costs are driven by the layout of

the physical network, quantities and prices of components, such as cable and conduit,

and the cost of placing the facilities.

3.2.4 Investments in assets other than those directly estimated in the main and distribution

portion of the model, such as investments in sofüvare and motor vehicles, are included

in the model using factors based upon cost categories submitted by Telstra to the ACCC

in the Regulatory Accounting Framework ('RAF'). This factor methodology follows

Report of Professor Robert G. Hanis and Dr. William Fitzsimmons
Use of TEA Model in ULLS Costing & Pricing

4 November 2008

Page 30



methodologies used in other cost models.27 Although the values of the factors are often

subject to debate, our analysis addresses the model itself not specific values of inputs.

It is noteworthy, however, that much of the past debate over input values stemmed from

mistaken interpretations of the long-run incremental costing methodology. For

example, there is often the misperception that "long-run" means "a long time," when, in

fact, the long-run criteria in the TSLRIC+ methodology simply means that a model

includes the costs of replacing the entire network that is used to provide a service. That

is, even long run assets, which are assets that do not change in the short run, are totally

replaced in a credible TSLRIC+ model, as they are in the TEA model.

3.2.5 In the capital cost section of the model, investments are translated into monthly costs

using a weighted average cost of capital, a tax rate, and depreciation lives. There is

again nothing new or diflerent in how this is accomplished, nor should there be.

Investments are captured in the cost estimate by annualizing investments in each class

of asset over their economic lives using a weighted cost of capital and dividing thd

annual costs into monthly amounts. This results in a cost that is levelized, meaning that

the costs are the same for every year and month.28 The model allows for the analysis of

costs across a range of user adjustable input values, including the components of the

weighted average cost of capital (rates of equity and debt, and the relative amounts of

equity and debt), a tax rate, and depreciation lives for the relevant classes ofassets.

27 For example, the factor methodolory used in the TEA model is used in the HAI model, the Benchmark
Cost Proxy Model @CPM), and the FCC's Synthesis Model. The HAI and BCPM models are TSLRIC+
models that were developed and relured during the implementation of the Federal Telecommunications
Act of 1996 in the United Søtes.

2t Again, the procæs of restating toal cost as a levelized amount fotlows the methodolory used in cost
models in common use, including the HAI model and the BCPM. We are aware of instances in which
direct attempts by Cox Communications to "back-load" costs, and thereby decrease the current cost per
line, were rejected by regulators in Nebraska and Arizona.
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3,2.6 Expenses are included in the model using factors, again based upon costs submitted by

Telstra to the ACCC in the RAF reports and aggregating costs using the cost categories

in these reports. Once again, the TEA model follows the accepted methodologies used

in other long-run incremental cost models that we have reviewed.

3.3 Consístency wíth the purpose of model

3.3.1 We are instructed that the TEA model was designed for the immediate and specific

purpose of estimating the cost of the CAl.l such that the network would satisff the

requirements that (1) the network reflects the economies of scale from providing

service to Telstra's existing customers; and (2) ULLS meets the regulatory product

service description.

3.3,2 Our examination indicates that the TEA model is structured to fulfill these

requirements. The model captures the economies of scale by including all of Telstra's

customers and customer locations in the basic access version of the model, and, in the

ULLS version, the model includes all customers that can be served by all-copper-fed

loops. The ULLS version of the model uses larger gauges of cables to extend copper

into the network, but there remain a number of ñbre-fed distribution areas where ULLS

is not cr¡rrently available. The model continues to capture the economies of scale from

these fibre-fed areas in the main portion of the network, but the costs and lines are

excluded from the disftibution portion of the network when estimating ULLS costs.

Captuing the economies of scale associated with providing service to all or most of

Telstra's customers has important implications for the values of other model inputs (that

will no doubt be debated at a future date), including the amount of sharing that could

otherwise occur from potentíal facilities-based competitors.

3.3.3 As indicated by this discussion, the structure of the model is consistent with the

immediate and specific purpose of estimating the TSLRIC+ of the CAN subject to the

constraints desuibed. In the ULLS version of the model, all copper loops are capable
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of providing service without requiring a competitor to place facilities anywhere other

than exchange buildings.

3.4 Consistency wíth an appropriøte level of detaíl

3.4.1 As discussed above, the paths of Telstra's actual network and the actual locations of

Telstra's customers are the foundation of the TEA model. This level of detail allows for

a simulation of a real-world network in the TEA model that other models do not, and

cannot, approach. It is also important to examine whether the structure provides: (l) a

sufficient level of detail to produce realistic costs estimates; (2) the ability to allow for

the identification of key inputs; and (3) the flexibilþ to examine costs across a

reasonable range ofvalues for these inputs.

3.4.2 Once the paths of the network are established, the facilities are sized as prescribed by

the "Access Network Dimensioning Rules" provided by Telstra.2e As described, these

rules "represent efñcient engineering best practices that a network provider would use

in designing and deploying a copper wire customer access network in Band 2 today.'3o

Materials costs are then estimated by applying prices to quantities estimated in the

model as shown in the ooAccess Netrvork Modeling Costing Information.dl An

examination of the main and distribution sections of the model reveals that the level of

detail in these rules are in line with other models we have reviewed and sufficient for

the purpose of estimating the fonrard-looking incremental costs of the CAN.

3.4.3 The cost of placing facilities is a fi¡nction of the costs of a variety of activities, such as

trenching and boring, as well as cutting and restoring concrete and asphalt, the costs of

2e 
"Access Network Dimensioning Rules, Long run incremental cost modeling input," Network &

Technology Fundamental Planning, Telsta Confidential Document.

30 
"Access Network Dímensioning Rules, Long run incremental cost modeling input," Network &

Technolory Fundamental Planning, Telstra Confidential Document, p. 3,

3l 
"Access Ne¡rork Modelling Costing Information," Telstra Fundamental Planning, T€lstra

Confidential Document.

Report of Professor Robert G. Harris and Dr. William Fitzsimmons
Use of TEA Model in ULLS Costing & Pricing

4 November 2008
Page33



these activities in rocky and "normal" conditions, and how often each activity is used.

Once again, the structure is similar to other cost models we have reviewed and includes

sufficient detail to identiff key inputs and examine the cost impacts of changing the

values of these inputs.

3.4.4 As described above, the model estimates the costs of indirect assets and expenses using

information provided by Telstra to the ACCC; it appears to include these assets and

expenses at a sufficient level of detail. There are many other user adjustable inputs,

including inputs to account for sharing between the main routes and the inter exchange

network and to account for cost savings when a developer supplies trenches for

telecommunications facilities.

3,5 Consìstency of chønges in cost esl¡mates wíth changes ín input vølues

3.5.1 The final step in our investigation of the model structtue was a test of the sensitivity of

the model to changes in inputs values. We tested the model's reaction to changes in a

wide range of inputs, with special focus on inputs similar to those that received

considerable attention in dozens of proceedings in which we participated. For these

inputs, we tested the sensitivity of the model to changes in values of inputs taken one at

a time and to changes to the values of va¡ious combinations of inputs.32

3.5.2 A subset of the inputs that were changed in the investment section included the design

fill factors (used to size cables with sufüoient stand-by capaoity), the tapering toggle for

main cables (which allows for the tapering of cable sizes), the amount of route shæing

between the CAN and the inter exchange network, the portion of henches provided by

developers, the overhead percent, and several of the inputs associated with placement

costs (per metre costs for placement activities, portions of facilities placed by trenching

32 Ot¡r sensitivþ tests \ryere run on one ESA at a time, for the Blackburn and Brookþ Park ESAs,
respectively.
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in turf, and the relative occl¡rrense of rocky conditions). In the capital cost section, we

tested the model's reaction to changes in the components of the weighted average cost

of capial and the economic lives of assets, and, in the expense section, we tested the

sensitivity of the model to changes in the major indirect expense categories.

3.5.3 The directions and magnitudes of the model's reactions to changes in input values are

consistent with our expectations for a properly constructed model. For example,

changing the design fill for distribution facilities from 60 percent to 90 percent has a

minimal impact on distribution investment and an even smaller impact on monthly cost

estimates. Given that realized fill is often much lower than design fill and that fill

eflects the size of cables but not the larger costs associated with placing cables, a large

impact from changing the design fill would have warranted ñuther investigation. Also

as expected, changing the inputs associated with the cost of placing cables had more

significant impacts, as did changing the capital cost inputs. Finally, changes in expense

factors leads directly to conesponding changes in expenses, as expected.

4

4.1

4.t.1

SENSITIVITY ANALYSIS OF THE TEA MODEL

Ovemiew

Although there are numerous inputs in each of three main model components

(Investment, Capital Costs, and Expenses), resolving debates related to the appropriate

input values requires identiffing the most important inputs (in terms of having material

impacts on sost estimates from the model) and ensuring that the values chosen for these

inputs are consistent with the underlying TSLRIC assumptions, with each other, and

with the best available information regarding forward-looking costs. In this section of

the report we identiff a number of variables that are likely candidates for meaningful

debate, and we use these variables as a format for describing issues related to the
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selection of consistent input values. This section also describes the impacts of changing

the values for these inputs on the costs estimated by the model.

4.2 Input vølues must be conslstent wíth TSLRIC, wíth each other, and wíth the best
avatlable ínformøtíon

4.2.1 Even a perfectly specifìed model will provide inaccurate and unreliable results unless

care is taken to populate the model with appropriate values for key inputs. To produce

accurate cost estimates, inputs should be consistent with the purpose and definition of

TSLRIC and with each other. Inputs should reflect current, Australia-specific

information where that information is consistent with a forward-looking environment

and the practices and technologies used by an efficient carrier.

4.2.2 Inputs and assumptions should interact and "build on" each other to depict a consistent

view of the process being modeled. If we were modeling the cost of building and

operating an automobile, the assumptions about the weight of the car, engine size, and

gas mileage should be consistent with each other and consistent with the type of car that

we are planning to build. Otherwise, the model is likely to depict a mongrel machine

with mismatched parts and unrealistic operating parameters. In the same vein, it is

important to recognize that even a well-constructed model may allow for the insertion

of inconsistent inputs. It is the responsibility of the user of the model to select a set of

inputs that are consistent with each.?.blrer and with the purpose of the modeling exeroise.

Our car model may allow us to speciff inputs for a large automobile with an undersized

engine and high gas mileage. The fact that the model accepts these inputs does not

guarantee that such a car will serve our pu{pose, or even move, if it is actually built.

4,2.3 Curent experience provides a useful guide, or at least a useful starting point, for

speciffing the forward-looking values of a number of key inputs, inoluding the number

of access lines, sharing of placement costs, per metre placement costs, depreciation

lives, the cost ofcapital, network operating expenses, and overhead costs.
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4,3 Nctwoth lnvøtnonß - semlng all of Telslra's acccss llnes

4.3.1 Thç TEA model war designed forthe spocific purposc of estimating the cost of thÊ

CAl.l sr¡ch th¡t the network would satisfy the requirements that: (l) the network reflocts

the economies of scale from providing sewicc to Telstra's cxisting cwtomers; and (2)

ULLS can be ruod to provide broadband scrrics.

4.3.2 To achicve theso goals, the TEA network is designed to s€rve all of TelsEa's custom€rs

and customer locations that can be served by all*oppcr-fed loops. Capturing the

economies of scale associatcd with providing sowicc to all of theso customçrs has

important implications for the values of other model inputs, sush as the a¡nount of

sharing th¡t could othernise occru from potøtial facilities-bascd compctitors.

4.3.3 As is discussed b€low extending tho economics of ssale from serving almost all of

TelsEa's curent acc.€ss lines with all-copper-fed loops also has imporùant implications

for the risks facod by the hypothetical TSLRIC firm and the associatcd values for thc

cost of capital inputs and dcpreciation lives in a TSLRIC model. Extending Telstra's

economies of scale to the TSLRIC firm brings with it the risks associated with investing

in this network at a time when this industry is growing incrcasingly competitive and

firms aro competing with a rangc of alternativo toohnologies. It is our undorstanding

that from the period 2003-04 to 200607 the demand for existing ac,cess lincs over

Telsta's nctwork de,clined by an avcrage oflpcrcont por year.33 This is in line with the

rpsults roportod in the Australim Communication Media Authority C'ACMA') in 2006.

In is Final Decision in Tolsto's Local Cania¡e Service and Wholesale Linc Rental

exemption applications, thc ACCC obscwcd th¡t'mobilc subscription in 2005.06 has

increasod by 247 pcr c€nt sinc¿ 1999-00 whilc fixcd scrvices had a steady insrGase in

subscriptions to a peak in 2003-O4 followed by a 1.8 per cent decline in years 2004-05

t3 Tclstr¡'s Ordinary Acccss Underuking for tho Unconditio¡red Local Loop Sorvico: Responsc to tho
ACCC's Discu$ion papor datcd Juno 200t,12 Augtrst 200t f'Tolrtra'r Rerponso"J, p. t.
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1,5

4.5.1

Fþre 1. Scnsitþlty olthc TEA Modcl's (vcnion 1.2)

Monthþ ULLS Cost E¡tlm¡tc to Changcs lD thc V¡luo of Selected Inputs

This analysis demonshates the sensitivity of the model to changes in the values for

inputs. It is not m€ant as an exploration of the range of reason¡bloness for the values of

these inputs.

Netwo¡h lnvesû¡¡cnl - shørlng osturrptlotts

Sharing inputs reflect the expectrtion that some of the costs of placing the TSLRIC

nctwork would bc incr¡ned, not by the TSLRIC flrm but, by roal cstatc developen that

oreate Eenches for service providors, by tho shifting some of the cost onto tlp inter
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1.1

4,4.t

ard 2005-06 respcctively.'úf In its decisior¡ thc ACCC concluded that mobite services

aro aR cffeotive substituto for ñxed lino scrvices in only a small percontagc of cases.

The¡e i¡ no nood to dobate this point here, bccausc, as statcd earlior (soa section 2,7.2),

even if tho incumbent losos jrstlercent of its lin€s each year, over the livcs of its

asset¡ thi¡ will oausç a signiñoant increasc thc avorage cost of its lines tha romain

active.

Sttnuøry of thc æwllMty anaþsls

The impæts forthc sonsitivity analysis describcd in this section arc sunmarizcd in

Figuro l. ln all ca!r€!r, the sensitivity of thc modcl is r€tative to the default monthly loop

cost est¡mst€ for Band 2 of $47.86.

,3{,:¡.';i[l
¡.r',Ì¿j¡tni

rr..llfl

'',t'jl

.lt.ì1,', ,."''''

t ACCC, ñn¡l Doclsior ¡nd Clrcs Excmpdoq Tot¡tr'¡ loc¡l crri¡¡o rcrvico ¡nd whohc¡lc lho rcntal
oxomptlon çpllcrtlonq Augrst 2ü)t, p. 45.
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exchange network when routes overlap, and by leasing conduit. Inputs related to the

sharing of placement costs often play prominent roles in debates over the estimation of

TSLRIC, and they provide an opportunþ to examine the importance of maintaining

consistency in the seleotion ofinput values.

4.5.2 A TSLRIC network built to serve Telstra's cunent access lines reflects significant cost

reductions related to economies of scale. These economies of scale are only available,

however, if the hypothetical fïrm is able to provide service to all of these lines. This

eliminates the possibility of sharing placement cost with direct competitors. If the

hypothetical TSLRIC fìrm were able to coordinate its placement activities with direct

competitors (that would take shares of the access lines currently served by Telstra), it

could reduce its placement costs, but it could not simultaneously achieve the economies

of scale from serving all of these access lines. Even in the hypothetical world of

TSLRIC, you caüiot have this both ways.

4.5.3 Second, recall that TSLRIC is based upon the matching assumptions of a single-vintage

network and timeless consûr¡ction. There are cost advantages associated with these

assumptions, including the absence of interest dwing construction and an absence of

"mistakes" inherent in building a network over time with mixed vintages. These

assumptions are inconsisûent, however, with an assumption that the hypothetical firm

could achieve lower placement costs by placing facilities in developer supplied

trenching over a prolonged period ofseveral years.

4.5.4 The TEA model has three inputs to reflect sharing oppornurities, one for the percent of

time distribution conduit can be placed in *loþ tench, one for conduit used for

providing tocat iuiå long distance calling tdäiìifuit Sharing Between Main and IEN),

and one for leasing conduit to other firms. The default values for the first two sharing

inputs are 6.95 percent and 5 percent respectively. The impact of leasing conduit to
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other firms is estimated basod upon tho actrul dollars Telstareseives from this practice

and the portion this conduit that is attributed to the CAl.l in Band 2.3'

4.5.5 Thc default value for the *Cable Placed in an Open Trench" rsflects both trench

sharing inherent in thc model's network design and the wo of developer provided

trenchcs. It is our understanding th¿t Telsra measured tho actual sharing of tenching

inherent in the model's network design betwecn the distibution and main networks and,

to a losser extent, between two scparato distibution routes. We are informed that this

typc of sharing oceurs in 5.95 pcrccnt of disEibution routes in the model. A¡tother one

pcrcant sharing is due to the use ofopen trenchos provided by devolopers ofnew

estrtcs. This reflects thc reality that oach year accoss lines ¡plated to new estates

repnrs€nt approximately one pcrcent of Telstra's total access lines. If it took a

hypothetical firm one year to replaco Telstra's network, that firm could, thus, expect to

place one percent of ie lines in developcr supplied tenches. Given the underlying

assumption of an instantureous build-out, this is a reasonable value for ttris variable. It

would be inconsistent and umeesonable to assume that the network is built with a single

vintagc of facilities (and irrcltrde tho cost savings discucacd that accompury this

assumption, see s€ction 2.4) and also assumo that sharing would take place as if the

network is built over many years (as is proposod by Optus and Marsden Jacob

Associates3S.

t' TctsÈa rcccivos approximatoty lFFln'om lcrsiry conduit. This i¡ sprcad across TclstE s 7.5

million æc.c$ lino¡ and adir¡stcd for 6o portion of tho rcvcnuc that is ¡t¡ibutcd to tho CAN in Band 2.

Il¡e end result is an an¡n¡aicost oßct ofilþ€r üno, or approximatcly lforürc monthly ULLS
cost Givon the rtlatively sm¡tl sizo of this cost off¡ot, wo did not considcr lhir sharing input in our

sensitivity analysis.

ló Optus Public Submission to Ar¡sr¡ll¡n Compctitlon and Consumor Commission on Tclstra's Access

Undortrking for tho Uncondition¡l locat Loop Sorvicc: Ræponso to Dl¡crssion papct, August 200t, pp.

4J.4t; Roviow of tho TBA Modcl, A rcport prcprrcd for thc Competitivc C¡nicn Co¡lition, Ma¡sdcn

Jacob Associatos, 12 Augt¡st 200t, pp. 9.10.
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4.5,6 In our sensitivity analyris, incroasing thc Cable Plac€d in an Open Trench input ftom

6.95 percentto 16.95 porcent decroaces thc estim¡tcd monthly ULLS costby $1.21.

Increosing the conduit rharing between Ms¡n a¡d IEN from 5 percent to l0 percent

deqcases the monthly ULLS oost estimatc by $0.13. Rocall th¡t tho changes in ow

sctuitivþ analysis arc rsod only to a$rerls tlre s€Nitivity of thc modol to changes in

input valucs. The respon¡ec of the nodel to changes in ths charing input values a¡ç in

line with our expoctations.

1.6 Nclworh lnvesfincnt - ploconcnl cøtß

4,6.1 Thc cost of placing thc CAN is drivon prirnarily by por motro cosß of thc activities used

ûo placc facilitios (suoh as trcnching, boring, and brcakout and rcinstâæment of asphalt

and corrcrete) and tho relþe rm of thoso placement activltios. Wc examinod tho

sctuitivity of the modcl to changcs in: (l) the per motc plaoomont costs for the variow

placement activities; (2) the portion of tho time tbat fæilities tue placod by trenching in

turf (rather than trørchin¡ or boring undor fooþaths, drives, urd roads); and (3) ttr
portion of the placcmcnt that occrus in rocky conditions.

4,6,2 \ils a¡o instucted thst tho dofault vah¡es in the TEA model for por metre plæement

costs forthc nnge of placement activitio¡ ¡rc drivcn by vendor ratcs for placing

facilities, and it is oru r¡nderct¡ndiry that these rates were dorived from a competitive

bidding prcccss. This ir described in thc TEA Modol Documontation and Tolsta's

rcrponsc to thc ACCC's discr¡ssion prpcrand in thc stat¡mcnts oflll,and
* To thc Gxt€nt th¡t thcso ratos reprosont tho co¡ts of thesc activities in

tlp environment ttrat oxits toda¡ a¡rd to the extent th¡t th€y arp tho resu¡t of a

compatitivc solcction procoss a¡rd rcfloct Tolsba's significant purchasing power (as

d€totib€d bytlü, thcc€ rrtcs provido a reliablc ¡uidc for thc costc of

co¡lttnlct¡ng a TSLRIC ne$ork. Increasing and decrcesin¡ all of the per meüc
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placomcnt costs by l0 percent increases and desrease¡ the monthly loop cost estimate

by approximately $2.50.

4.6.3 The activities used to place facilitics ir¡clude trenching in turf, tronching u¡rder road

crossings, lrenching under fooþaths and drives, boring under footpaths and drivos, and

boring undcr roads. As makes s€n!¡c, it costs less to üench in tr¡rf than it does to uench

or borc u¡rdor roads, footpaths, a¡¡d drives. Likewise, placing fasilities using any of the

activities costs less in non-rocþ conditions relativc to the costs in rocþ conditions.

4.6.4 In the default run of the model, the portion of tlro fapilities that arc placed by trenching

in tr¡rf is a function of population and line densit¡es, as describcd by tho five density

gtoups in the model. In high density a¡pas, conditions limit tlris fonn of placement and

in the default run of the model hcnching in turf occr¡rsfþrcent or loss of the time. As

densþ decroases, conditions allow for greater ünounts of üenching in turf, and in the

least densc a¡pas, fpercent of thc facilitics are placod by tenching in turf. For our

sensitivþ analysis, we examinod how tha modcl responded to increasing and

decrcasing the percentago of the time that facilities are placed by rcnching in turf.

When this pcrcørtnge is inoreased and decreasod by 5 pcrccnt across all døtsity groups

the monthly ULLS cost estimato dco¡rasos a¡rd incncascs by less thenl
4.6,5 In thc dcfEult tun of the model, l0 porccnt of tho plæemcnt is assr¡¡red to occur in

rocky conditions. Increasing and dccroasing this by 5 pcrcent, incrsases and decreases

thc nronthly loop cost estimate by rppoximatoly $2.10. It is worth noting th¡t the

r€spoûtcs to thc tlncc changes dGscríbcd above arp not stictly additive, Th¡t is' the

cumulctive impact of making all th¡ec of tbo chrngos dcscribed abovc is mt equal to the

simple addition of the impacts of tho ir¡dividrul chan¡cs taken ono at a time. For

examplo, loworing the per mete costc by l0 percsnÇ ingreasing thc portion of trenching

in turfby 5 percent, and decreasing thc portion ofrocþ conditions to 5 pcrccnt has a

cumulativs impact of minus S4.91 on tho monthly ULLS cost elimetcd by tho model.
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This is a smaller impact than -$2.46 - $0.66 - $2.1I - -$5.23, because the l0 percent

reduction of per metre costs has a larger dollar impact on the more costly placement

activities, and these activities occur less often due to the increase in trenching in turf

and decrease in rocky conditions.

4,7 Capital costs - the competìtíve context

4.7.1 Because the objective of TSLRIC pricing is to emulate pricing in a competitive market,

the depreciation lives and cost of capital used to estimate TSLRIC need to reflect the

risks associated with participating in such a market.

4.7.2 Just as the TSLRIC firm captures all of the economies of scale from serving all of

Telstra's access lines, the TSLRIC firm faces similar risks that Telstra faces from

competitors for the customers served over those access lines. In fact, the risks

associated with technological obsolescence are even g¡eater for the hypothetical

TSLRIC firm that invests in a CAN network that is focused on providing copper-fed

loops, as required by the ACCC. The growing demand for higher capacity circuits will

place increasing pressure on facilities-based providers to insall frbre deeper into their

networks in order to meet this demand. This will render some of Telstra's copper

facilities obsolete.

4.8 Capítøl costs - deprecíatlon

4.8.1 Economic depreciation lives are one mechanism for recognizing the increased cost

associated with operating in a competitive environment. Specifically, depreciation lives

are generally shortened by competition.

4.8.2 Competition is expected to achieve the public policy goals for communications by

promoting innovation and investment in new technologies, and consumers are expected

to benefit from a growing range of choices among high quality services. A necessary

corollary, however, is that assets used to provide services in an industry characterized
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by accelerated innovation and investment have shorter depreciation lives because they

will be displaced by assets used to provide future innovative services.

4.8.3 We are instructed that the expected economic life of main copper cables is a possible

area for debate related to depreciation lives. The default depreciation life for these

cables in the TEA model is 10 years. Decreasing this to 8 years increases the monthly

loop cost estimate by $0.63, and increasing this to 12 years lowers the monthly loop

cost estimate by $0.39.

4.9 Cøpítal costs - levelízed versus tilted annuíty

4.9.1 A generally accepted procedure in cost modeling is to spread investment costs evenly

over the expected life of an asset by oaloulating what is called a levelized annuity.3T

This creates a known and steady cost-based price for the incumbent and entrants alike.

To the extent that material changes occur, such as a change that significantly increases

the overall costs or a change in the numbers of access lines that significantly changes

the per unit cost, then one or more firms can petition for a reassessment. At least as

likely are competitive losses of access lines served by Telstra, which will increase

avetage costs per loop.

4.9.2 We are instruoted that, rather than using a levelized annuity, the ACCC has recently

applied what is known as a tilted annuity approach to depreciation, and that this annuity

reduces cuffent cost-based prices and inoreases fl¡ture prices. A problem with using

such an annuity is that the ACCC cannot guarantee the TSLRIC firm will be in a

position to raise its ULLS prices each year in accordance with a tilted annuity without

37 Given that the entire investment for a TSLRIC network is incuned with no time component, the capital
costs are, in a sense, front loaded. Assume for example that straigbt line depreciation is used for a $tM
asset with an expected economic life of l0 years. Although the depreciation expense is a level $100,000
each year, for calculation purposes, the amount ofdebt and equity oubanding and the retums to debt and

equity are highest in year one and decline âs the net value oft¡re æset is reduced each year. Rather than

set a declining pr¡ce trajectory in line with the declining cost trajectory, the generally accepted procedure

is to simply restate the cost as an annuity with equal annual payments over the life of the asset.
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accelerating its loss of market share. Given an increasingly competitive environment,

adopting the ACCC's tilted annuity will increase the risk that the TSLRIC firm (or

Telstra) will not recover its costs. This increase in risk would have implications for

other input values in the TSLRIC model, beginning with a reassessment of the risk-

adjusted cost of capital.

4.9.3 [t is our understanding that the ACCC's consideration of using a tilted amuity is driven

by the expectation that cable and conduit prices will increase each year, and that using a

tilted annuity to estimate the monthly loop cost would tilt the recovery of investments in

the CAN into the futt¡re. That is, a greater portion of the cost recovery will need to

come from revenue bearing access lines in the future. This is highly unlikely, however,

given the rapid substih¡tion of fïbre for copper world-wide.

4.9.4 Even if losses in access lines by the TSLRIC firm were not an issue, to recover

TSLRIC+ as estimated with a tilted annuity would require raising the price of loops

each year. Although it is not difficult to calculate this increasing price üajectory, cost

recovery would depend upon: (1) foltowing through with annual increases; and (2) the

ability to increase prices in an environmeni of increasing competition, including price

competition from wireline, wireless, oable-based competitors, without hastening the loss

of access lines to competitors. Recall that a primary reason for reducing regulation and

promoting competition is to secure lower prices for consumers. The competitive

process that d¡ives these price reductions will imperil Telsta's ability to increase prices

without hastening the loss of access lines.

4.9.5 The expected loss of access lines is, in fact, an issue facing Telstra, and this expectation

undercuts the logic for using a tilted annuity. Even with TSLRIC+ prices based upon a

levelized annuity, the expected loss of access lines served by the TSLRIC network

poses a serious threat to Telstra's ability to recover the cost of the CAN, even without

tilting the payments into the ñ¡ture. Tilting the annuity in the presence of declining
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4.10

4.10.1

4,t0.2

wired access lines served by Telstra (or the hypothetical TSLRIC network service

provider) amplifies this tlueat by requiring Telstra to recover a greater share of its costs

from a declining share of access lines. Attempting to recover its costs under a tilted

annuity approach may, therefore, push Telstra into a dangerous spiral of higher and

higher prices driving lower and lower market shares. This spiral will prove even

steeper if firms leasing the CAN begin deploying their own facilities. We have

reviewed the report of Henry Ergas, paying partioular attention to Section 4.3:

Assessment of the Choice of Depreciation Profile, and we agree with his conclusion that

"the tilted annuity approach with its reliance on back-loaded depreciation would...seem

to contradict a number of trends that, if anything, would lead to more front-loaded

depreciation profiles."38

Capítal costs - cost of cupítal

While the list of risks is long for a firm that would replace, operate, and maintain the

CAN, financial analysts and markets summarize risk succinctly by determining the

appropriate cost of capital for an invesûnent. Higher risk projects demand a high cost

of capital to gain funding. Specifically, the cost of capital related to an investment is

determined by the expectations of debt and equity holders, and, with increasing

competition in communications markets, these investors expect retums on their

investnent commensurate with the greater risks presented by this market structure.

Expanding competition increases the risks facing a firm that would replace the CAN.

One of the risk-increasing factors is that for an increasing number of customers, basic

looal services that are produced over the CAN are no longer considered necessities.

According to the July 2007 statement by Dr. Paul Patterson (submiüed in conjunction

with Telstra's LCS and WLR exemptions applications), at that time there were 11.3

't Ergas, Henry, Report: Depreciation, August 2008, p. 50.
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million fixed voice services and 19.7 million mobile telephone services in operation in

Australia.3e Fixed voice services include basic access, local calls, national and

intemational long disance calls and fixed to mobile calls. Because mobile wireless

service long ago replaced fixed voice service as the predominant form of connection for

voice communications in Australia, it is not surprising that customers are increasingly

substituting wireless for wireline usage. As other firms lease ULLS, diminishing

contributions from retail services offered over the CAN also increase risks associated

with this investment.

4.10.3 The default values for the cost of capital inputs in the TEA model result in a weighted

average cost ofcapital of I 1.86 percent. Changing the costs ofdebt and equity in equal

proportions to increase and decrease this 100 basis points (o 12.86 percent and 10.86

percent) increases and decreases the model's monthly loop cost estimate by

approximately $2.85.a0

4.10.4 The default debt to equlty ratio in the TEA model is 30:70, i.e., 30 percent debt and 70

percent equity. Using the default rates of return to debt (8.18%o) and equity (13.44%)

and increasing and decreasing the portion of the higher priced equity capiøl by l0

percent increases and decreases the monthly loop cost estimate by approximately

s2.20.41

4,II Expenses - general øcpense modeling issue

4.ll.l Expenses are included in the model using factors that a¡e based upon costs submitted by

Telstra to the ACCC in the RAF reports and these expenses are aggregated using the

3e 
Statement by Dr. Paul Patterson of CRA International for Mallesons Stephen Jaques on Economic

Considerations for LCS and WLR exemptions, 9 July 2007 , p. ?Jl .

a0 Increasing the cost of capital to 12.860/0 increases the estimated monthly loop cost by $2.86, and

decreasing it to 10.86% decreases tìe cost estimate by S2.81.

ar A debt to equity ratio of'20:80 increases the monthly loop cost estimateby Sz,2l,and a ratio of 40:60

decreases it by S2.18.
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cost categories in these reports. Like other credible cost models, these factors act as

direct links between investment estimates in the TEA model and many expense

estimates in the model. These links are modeling shortcuts that a¡e not necessarily

based on functional relationships. For example, through the application of expense

factors, an increase in the amount of placement sharing in the model reduces the amount

of loop maintenance expense estimated by the model. There is a functional relationship

between the amount of placement sharing and investment dollars to place the network,

but there is no such relationship between the amount of sharing and the expenses

necessary to maintain the network.

4.1I.2 Impacts from changing the values of expense inputs are incremental to the impacts that

already occur if and when changes are made to investment estimates. Prior to making

explicit changes to expense inputs it is, therefore, important to first assess the implicit

impacts of any investment changes on expense estimates. For this reason, if the ACCC

chooses to examine the response of the model to changing a combination of input

values, it is appropriate to make changes to invesûnent inputs first and assess the

impacts that these changes have on expense levels prior to making additional changes to

expense inputs. If investments are raised/lowered by l0 percent, and there is no

reasonable expectation that this change would increase/decrease expenses, it is

necessary to adjust the factors to keep expenses unchanged. This will prevent the

model from making unintended changes to expense estimates, thereby keeping the

overall cost estimate consistent with rational expectations.

4.12 Expenses - operatíng and møintenance expense

4.12,1 Operating and maintenance expenses account for approximately l0 percent of the

estimated monthly ULLS cost, and nearly 9 of this 10 percent is accounted for by

operating and maintenance costs related to copper cables. Increasing or decreasing the

operations and maintenance expense factor related to copper cables by l0 percent
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increases and decreases thc estimat€d monthly t LLS cost by approximately $0.80.

This includec the d¡rect impact on opcratinS ¡nd rn¡inton¡nce expeil¡€ md thc impact

on indirect exponsos, which aro dircctly ticd to tho lovols of direct exp€ns€s estimated in

the model.

4,13 Bcpenscs - ove¡head

4.13.1 Joint and common costs are coste incuned for muhiple network elements or sorvicos.

Theso cocts aro ofton rofoncd to as ovcrhcsd cxpcttscn. Thore arc efñcienoy reasons for

the oxistcnce of overhcad expens€s for suoh ñ¡¡rstioß as legal scwices and human

resources. If the functioru inch¡ded in overhc.¡d oxpcnsGs wcrrc scparatc for cach

netwotk olomont or scnrico, tlrcrc would bo subst¡nti¡l duplication of effort a¡rd an

incteasc in cost for all sowices md network elfircnts. Ovcrhead expenses aro roal costs

of operating almost any busincss efüciontl¡ and it is necossary forpriccs of network

elements to conüibute to thc rocovety of thoso expeu¡es.

4.13.2 To reach efficiont, cost-b¡sed prices for the CAI{, it is neccssary to allocatc roasonablc

portions of overhead expe$¡€s to thc costt of providing LTLLS. This is donc in the TEA

model with a Loading Factor for Indircct Ovcrhc.ds. The dcfault value for ttre Lpading

Factor for tndirect Ovcrheads i¡fperccnt.

Ilpercent dooreasec a¡rd incrcasos thc monthly loop cost estim*e by

approximatcly I
4.11 Coacludlngpoht

4.14.1 Although TSLRIC is e hypothctical consbr¡ct, it ir crpable of depictiry a colrercnt ¡ad

sonsistent b¡sis for estineting forwa¡d-looking costl if, dtd only if, a TSLRIC modol i¡

populated with input vahrs th¡t a¡c intcrn lly consist€r¡t. This is a diffioult but

manageable procoss, but ono th¡t cm becone r¡nton¡blo ¡f th€ ACCC ohooscr thc path

of using forecastcd valuc¡ for kcy variablcs, sræh ¡s scc€ss lincs soNved ovor thc

TSLRIC nctwork.
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4.14.2 We have left the safe and steady world of the regulated past, when recovering

investments was a simple matter of trending access line growth and setting prices

accordingly. In the competitive future, the costs of cables and conduit are not the only

important variables that will change. If the Commission decides that it is necessary to

account for expected changes in the prices of cables and conduits, maintaining

modeling consistency would include the complex and contentious process of forecasting

values of other important variables, such as market share, when there is a strong

expectation that future values will differ significantly from present values. We do not

recommend this course.

5 SUMMARY AND CONCLUSIONS

5J The TEA model is consístentwíth TSLRIC príncþles

5.1.1 The TEA model is primarily designed to estimate the cost of providing services over

unconditioned copper loops from customers' locations to the locations of Telstra's

exchange buildings, and our analysis indicates that the TEA model has a sound

economic foundation for estimating TSLRIC+ and achieving this purpose.

5.1.2 The network in the TEA model is more realistic than the network in any other cost
.' ,,'' 

',. 
, l

model with which we are familiar. Because it is based upon Telstra's actual cable

routes and customer locations, the model is capable of producing more accurate cost

estimates than models that have built-in inaccuracies that are inherent in hypothetical

networks (especially those that employ unrealistic assumptions about network design

and the conditions under which an entrant would be building a new network in today's

environment). Due to a lack of data regarding cable routes, rights-of-way, and customer

locations, other models, such as the HAI, the BCPM, and the FCC's Synthesis Model,

are forced to hypothesize cable routes using a variety of methodologies. This has led to

extensive analyses that demonstrate the shortcomings of the methodologies (such as
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cable routes that are ofren fa¡ too short to reach actual customer locations or run through

mountains, lakes, and buildings) and debates regarding the impacts of these

shortcomings on cost estimates from proxy models. Furthermore, Telsba's analysis

shows that the network specified in the TEA model has 34.5 percent fewer trench

kilometers than are in Telstra's existing network.

5.1.3 The model also fulfills the fundamental criteria for estimating TSLRIC+. It estimates

the cost of providing the totality of ULLS to all of the customers that it can reach with a

network capable of providing this service on unconditioned copper loops from a Telstra

exchange building. It fulfills the long-run requirement by estimating the cost of

replacing the entire network to provide this service and by using the real-world

engineering guidelines and fact-based costing information cited above. Finally, the

model accounts for other costs in a complete and reasonable manner by applying factors

that are based upon information submitted to the ACCC in the RAF reports cited above.

5.1.4 In addition to employing a realistic network design, the daø structure of the TEA model

is suffrciently detailed to reflect all categories of costs, yet flexible enough to examine

costs across reasonable ranges ofvalues for key inputs, and organized in a manner that

is open to examination and verification. No inærnal inconsistencies were uncovered in

our analysis, and changes to a wide range ofinput values drove changes in costs

estimated by the model that a¡e in line with economic intuition and experience. In

swnmary, the TEA model is suitable for accurately estimating the TSLRIC+ of ULLS

and focusing the examination of the issues related to costing and pricing this service.

5.2

5.2.t

Trade Practices Act uítería and ULLS prlcíng

We have reviewed Sections ls2/'t[ and l52AB of the TPA, as well as discussions of

those legislative criteria in various reports of the ACCC. [f estimated correctly, ULLS

prices based on TSLRIC+ would comply, in our opinion, with all of the relevant criteria

of the TPA.
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5.2.2 To meet the TPA criteria of encouraging economically efficient investment in and use

of infrastructure, TSLRIC* cost estimates must pass three tests. First, the cost model

must be based on sound economic principles and realistic network design assumptions.

Second, the model must be structured to accurately account for and calculate all

relevant network components and costs, as well as the costs of maintaining and

operating the network. Third, all input values must lie within a range of economic

reasonableness and must reflect actual conditions and forward-looking assumptions.

5.2.3 In our opinion, the TEA model clearly passes the first two tests. The network design

assumptions on which it is based are realistic, yet efficient and forward'looking. In

contrast, "scorched node" network design assumptions, as typically employed, are not

appropriate for estimating the TSLRIC of ULLS, and prices based on such cost

estimates would not comply with the TPA criteria. Such unrealistic assumptions do not

reflect the cost ofan entrant and understate the cost ofbuilding and operating an

efficient, forward-looking network. Estimating ULLS costs by assuming away the

reality of installing an extensive network under acfi¡al conditions may favor the short-

run interests of a subset of competitors and provide the illusion of competition, but it

will r¡ndermine the incentives necessary for futr¡re investment and innovation by both

entrants and incumbents.

5.2.4 The third test of a cost model requires the use of input values, such as cost of capital,

depreciation lives, and operating expense factors, that æe based on sound economics

and realistic assumptions about the construction and operation of an efficient, forward-

looking network. Because the TEA model allows users to choose input values across a

large range, there is no question that it allows for the use of reasonable input values. It

is important to note, though, that because so many of the input values are user variable,

the costs estimated by the TEA model are only as reasonable as the input values used to

run the model.
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5.2.5 Prices for ULLS that are based on co$ estimates from the TEA model, when the model

is run with input values selected from within a reasonable range, based on sound

engineering infonnation and economic principles, will promote tbe long-term interests

of end-users in Australia.

p.2
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