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Executive summary

Network Strategies Limited has undertaken an independent review of the Telstra Efficient
Access (TEA) model, included as part of the undertaking on the Unconditioned Local Loop
Service (ULLS) that Telstra recently submitted to the Australian Competition and
Consumer Commission (ACCC). Our key objective in this review was to consider whether
the model is capable of estimating the efficient cost of supply (using a TSLRIC+" standard)
of the ULLS. Our conclusion is that the model is not capable of estimating the efficient

cost of supply.

We discovered a number of issues with the modelled network and the implementation of
the model which indicate that the model is inappropriate for calculating the efficient cost of
supplying ULLS. Some of these issues, for example those relating to network design, are
integral to the model and cannot be corrected without a fundamental revision to the way the
model operates. We do not believe the model can produce reasonable TSLRIC cost

estimates because its implementation of the TSLRIC methodology is incorrect.

Cost structure and drivers

Annualised capital costs make up the bulk of the monthly ULLS charge calculated by the
TEA model. These capital costs appear to overstate the level expected for an efficient

operator providing a service in Band 2 exchange areas.

The underground conduit and pit construction for both main and distribution cables costed

in the model is likely to be the most expensive design a telecoms operator could choose

Total service long run incremental cost plus an allocation of indirect and common costs
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when building a copper access network. While the architecture is flexible and would
greatly facilitate future fibre to the node upgrades, it is not strictly necessary for an
efficient ULLS network.

The key trenching and cable costs used in the model are higher than expected, particularly

if it is assumed that the network build would achieve significant economies of scale.

Although terrain and line densities of serving areas have been addressed as factors which
affect the costs of trenching, their treatment in the model is not consistent with our
expectations and is not appropriate for modelling efficient network costs. In particular, no
attempt is made to classify terrain for each ESA and trenching costs do not change with

line density (only the proportions of trenching types change).

Principles

The ACCC requires the model to adhere to a number of principles, such as being
transparent, and based on a TSLRIC approach, which implies that the model should be
both forward-looking and efficient.

Transparency

One of the ACCC’s key requirements is that the model used to calculate ULLS pricing
must be transparent. We note two areas involving key inputs and model structure which are

not as transparent as we would normally expect in a regulatory model:

e Derivation of network structure costs: how the structure input costs have been
derived has not been fully explained. Many of the costs appear high relative to our
experience of comparable cost drivers in other networks and as we are unable to see

their source we are unable to account for this.

e TEA network database: we believe that there are a number of steps in the modelling
process that have been performed by Telstra external to the TEA model spreadsheets

that have been made available for review. The results of the pre-modelling work have
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been incorporated into the TEA model network database in such a way that inputs and

assumptions are not visible and cannot be checked.

Efficient network design

The ACCC pricing principles require that the network design is (economically) efficient
and forward-looking. We are not satisfied that the TEA model produces such a network
design. In our view the model is incapable of ensuring that the network design is efficient

and forward-looking, for the following reasons.

e TEA model database: the database is based on the locations of existing structure
points (pits, pillars and manholes). There is no evidence that the locations of the pits,
pillars and manholes (which are not provided) are optimal, nor that the routes between

those points are optimal.

e Historical network design philosophy: the database preserves much of Telecom
Australia’s historical network design philosophy. Such an approach implicitly assumes
that Telstra’s historical node layout is efficient and is highly unlikely to produce an
efficient network design. We note that the New Zealand Commerce Commission
rejected a model that used Telecom New Zealand historical cable records for its

universal service obligation study because it was not considered efficient.

¢ The efficiency of scorched node models: The model is not conventional scorched
node and does not optimise the ‘last mile’ copper access network between the
exchange and customer locations. The TEA model’s approach on this issue is contrary

to that adopted in a number of jurisdictions in unbundled local loop models.

These network design issues are integral to the model. We do not believe they can be
corrected without a fundamental revision to the way the model operates. In our view, in
order to model efficient network costs in Australia, the correct approach is to adopt a
properly parameterised bottom-up scorched node cost model. A model based on historic

network design such as the TEA model cannot properly fulfil this function.
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Best practice network design

Telstra states that it has designed the network to be ‘best practice’. However best practice
is often not the same as ‘efficient’ which is the requirement of the ACCC. Best practice has
been defined by Telstra to suit its own requirements rather than to build the network most
efficiently. We would observe that operators in other jurisdictions often use more
economically efficient direct buried and overhead distribution cabling. Overall, we are not
confident that the best practice approach to network design and build implemented by the

TEA model produces an efficient network design.

Long run costs in TSLRIC+ pricing

A key aspect of any LRIC calculation is that all costs (of the access network), even those
normally considered to be sunk or fixed, can become variable in the long run. This is often
implemented through optimisation of access networks in a conventional scorched node

model.

As the TEA model does not allow the positions of pits, pillars and cable routes to vary
from those actually deployed by Telstra, one of the key access network cost drivers
(distribution cable length) is fixed. This leads to a modified incremental cost calculation
which produces estimates that cannot properly be described as long run incremental cost

and is thus inconsistent with a modelling approach based on TSLRIC principles.

Methodology

We investigated whether the model’s methodology satisfied the requirements set out by the

principles.

Network database

The network database forms the structure of the network being modelled. It is an input

based on Telstra’s historical network architecture, rather than a network designed from
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scratch to most efficiently meet the current demand with forward-looking technology. It
therefore suffers from significant inefficiencies arising from a network that has evolved

over time through different design philosophies and technology evolutions.

Distribution engineering module

The distribution engineering module performs no design work: all cable routes and
distances are already set by the network database. This module is simply a dimensioning
tool that determines the equipment required at each network segment. It defaults to a non-
tapered architecture which overbuilds the network. It provides no ability to choose other

network architectures (apart from a tapered architecture) that may be more efficient.

Main engineering module

The role of the main cable engineering module is similar to that of the distribution module
in that it performs no design work; it provides main cable sizes, lengths and numbers of

joints for the costing module.

In summary, the model’s methodology does not ensure that the network design is efficient
and forward-looking, because neither the distribution engineering module nor main
engineering module performs any design work. All relevant network design functions are

effectively pre-empted by existing network architecture contained in the network database.

Implementation and data

We have noted a number of areas in which the model appears to be implemented

incorrectly or in which methodology is not explained.

\
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Distribution engineering module, ‘Distribution — collapsed’ worksheet

The methodology used to calculate the area (square kilometres) for each distribution area is
not explained and we are unable to comment on its level of accuracy. This factor has an
important impact on the model’s results.

Main engineering module, ‘Main — collapsed’ worksheet

The model deploys far more conduits than cables. No more than one conduit per cable

should be used: additional conduits per trench should not be required.

Costing module, ‘input costs and rules’ worksheet

installed copper cable costs appear to be significantly higher than we have seen in other
jurisdictions

joint costs appear high

O&M and indirect costs are added after the indirect overheads ‘loading factor’ is
applied, which means that the loading factor is applied to O&M and indirect costs. It is
not clear that should happen for all indirect costs (if any). The O&M and indirect costs
may therefore be too high by the amount of the loading factor.

Costing module, ‘Inputs capital cost’ worksheet

Lifetimes: the equipment lifetimes look reasonable, with the exception of the main
cables which look low. We would expect the lifetimes of main cables to be no shorter
than the lifetimes of the distribution cables.

Sharing revenue: it is not normal to use revenue to take into account sharing between
operators. TSLRIC is supposed to represent the cost to an efficient forward-looking
operator of providing a service, and unless the sharing revenue exactly offsets cost
savings made by such an operator when sharing, then using actual revenue figures is

not correct.
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® O&M and indirect costs factors: in general, these are higher than we have seen before.
High cost factors will naturally result in the TEA model producing an inflated ULLS
price.

e The TSLRIC calculation appears to incorrectly treat some shared costs as common
costs: it includes the costs of some items in the mark-ups that cannot be attributed to
ULLS. The ‘product and customer’ cost factor of the indirect expense category from
Telstra’s factor calculation workbook includes the following costs that are neither
attributable to ULLS nor are common to all services, and thus should not be allocated
to ULLS:

— Retail costs: Marketing, sales, billing?, bad debt, interconnection, international
settlement costs

— Network support costs: power systems, network management systems.

Costing module, ‘Investment summary’ worksheet

There are two implementation errors on this sheet:

e Distribution network: The model incorrectly allocates the entire cost of the
distribution network to the ULLS service (by dividing the total cost of each category
by the number of ULLS lines — the total lines less lines with fibre main cable).

e Main network: The model calculates a weighted average between the ULLS service

and basic service rather than the straight cost of ULLS.

This error is at a very fundamental level and undermines confidence in the remainder of the

model.

Wholesale billing should be included.
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0.5 Implementation

We noted a small number of implementation errors and inconsistencies in the model.
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Introduction

Network Strategies Limited has undertaken an independent review of the Telstra Efficient
Access (TEA) model, included as part of the undertaking on the Unconditioned Local Loop
Service (ULLS) that Telstra recently submitted to the Australian Competition and
Consumer Commission (ACCC). Our key objective in this review was to consider whether
the model is capable of estimating the efficient cost of supply (using a TSLRIC+® standard)
of the ULLS. We were not requested to look at issues relating to WACC, nor to ULLS

issues outside the model.

Although this report has been commissioned by Optus, the views expressed in this report
are entirely those of Network Strategies. Telstra confidential information in this report is

placed in square brackets and clearly marked TCI.
Following this introduction, our report comprises the following sections:

e Section 2 summarises the cost structures and drivers, describing how the final cost
per line is broken down into the component costs and which of the capital expenditure

cost categories have the biggest impact on the result.

e Section 3 discusses the principles required by the ACCC that underpin the basis for
the model, such as TSLRIC+, forward-looking and transparent. We discuss whether or

not we believe the model aligns with these principles.

e Section 4 reviews the methodology that Telstra has used in the model, and considers

whether or not that methodology satisfies the principles set out by the ACCC.

Total service long run incremental cost plus an allocation of indirect and common costs
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e Section 5 discusses the calculations and data that Telstra has used to implement the
methodology. We check whether the algorithms used indeed implement the specified

methodology, and that the data used in the inputs are correct and appropriate.

e Section 6 discusses the implementation of the algorithms in the model. This is a low-

level check for logic, coding and general spreadsheeting errors.

e Section 7 answers the questions raised by the ACCC in its discussion paper.

e Section 8 reviews Telstra’s own response to the ACCC’s questions®.

e Section 9 concludes our paper and summarises our findings.

Telstra, Telstra’s ordinary access undertaking for the unconditioned local loop service: response to the ACCC's discussion paper
dated June 2008, 12 August 2008
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Summary of cost structures and drivers

Access network costs are strongly influenced by a relatively small number of key cost
drivers. The treatment of these drivers in cost modelling affects the usefulness and
accuracy of costs estimated by a model. In the remainder of this section, we provide a high
level description and commentary on how the TEA model calculates key capital costs and

identify the major drivers and assumptions that influence these costs.

The monthly ULLS cost calculated by the TEA model is made up of direct capital, direct

operational and indirect costs in the proportions illustrated in Exhibit 2.1 below.

[
Cost type Proportion of monthly charge Exhibit 2.1:
Direct capital TCI% Breakdown of ULLS
Direct operational TCl % charge [Source:
Indirect TCl %

Telstra]
JTCI

Note that the cost proportions in Exhibit 2.1 do vary by ESA, and these figures are an
approximate average over all of the modelled ESAs. This simple analysis clearly identifies
that annualised capital costs are the major cost component, although operational costs and

mark-ups for indirect costs are not insignificant.

Over the entire set of modelled ESAs, the TEA model calculates that the average capital
cost per line is approximately $[ JTCI. This figure changes significantly between ESAs,
from over $[ ]JTCI per line in one small ESA to well under $[ ]TCI per line in others.
Such variations in cost per line can be due to differences in geographic size, line density

and terrain between ESAs, but the range of variation of line costs in this version of the
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TEA model is surprising and not what would be expected from an efficient operator. We

consider this variation unusual given that all ESAs:

e are Band 2, and therefore largely likely to be typically suburban

e are modelled using the same sets of costs, using the same network design (even though
we would actually expect these to vary between regions)

e are assigned the same terrain profile ([ JTCI rock — which, in reality, would certainly

change between regions).

The capital costs which make up the average cost per line are a combination of main and

distribution network costs in the proportions shown in Exhibit 2.2.

[

Capital cost type Proportion of total cost Exhibit 2.2: Capital
Main network TCl % cost breakdown
Distribution network TCl % [Source: Telstra]
1TCI

Although the above proportions are typical, they do vary by ESA, and main costs exceed
distribution costs in [ JTCI of the Band 2 exchanges. Note that for the above analysis,

distribution network costs include lead-in costs.

Main and distribution networks are dimensioned using their own separate engineering
modules in the TEA model which take information from the network database to determine
cable runs, distances and topography, as described in section 5 of this report. In the costing
module, they also have their own separate cost calculations and use somewhat different

costing methodologies and drivers.

Main network capital

Exhibit 2.3 below provides a cost breakdown of the main network for a typical line in the
TEA model.
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[

Capital cost type Proportion of main network cost Exhibit 2.3:
Trenching and ducts (structure) TCl % Breakdown of main
Installed copper cable TCl % network costs
Installed fibre cable TCl %

) [Source: Telstra]
Multiplex (CMUX) TCl %
Buildings TCl %
Local Switching (MDF etc) TCl %
JTCI

The key components making up over 90% of the main network costs are structure

(trenches, ducts, manholes) and copper cable.

We note that fibre and multiplexer costs should not be attributed to ULLS because they are
not required for its provision. This is discussed in section 5.3.11. However the shared costs
associated with ULLS and fibre-based services (basic service) should be (and appears to

have been) considered.

2.1.1 Main network structure costs

The structure costs are the costs of the trenches, conduit, reinstatement and
manholes/pillars. Four key drivers affect the structure costs associated with main network

cables. These are:

the number and size of ducts being placed

the proportion of rocky to normal terrain

whether the area is central business district (CBD) or not

e the expected mix of trenching technologies and surface types.

Only 100mm ducts are used for main cables and a single trench can hold up to 24 ducts.
The per metre costs for trenching and ducting are based on average and estimated costs

from Telstra’s contractors® and increase rapidly with the numbers of ducts being placed (as

Access Network Costing Information CONFIDENTIAL TELSTRA CATEGORY 2 CONFIDENTIAL INFORMATION EXTERNAL
ADVISORCONSULTANT .pdf
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the width of the trench required is dependent on the number of ducts). Additional to the
trenching costs are estimates for surface breakout and re-instatement based on expected

surface type (including concrete, asphalt and turf) and trench widths.

We note the following key points with respect to trenching and ducting for main cables:

® in general, the per-metre trenching costs are higher than we had expected (this
comment also applies to distribution cable trenching)

e the total distance of main ducting is almost twice the length of main cable, due to spare
ducts being installed on all cable routes, leading to unnecessary structure costs
(discussed in section 5.2.3). This is supported by the fact that 2 and 4 duct trenches

together account for over 90% of main cable runs.

Terrain is normally a key cost driver in all access network modelling. Terrain is
particularly difficult to incorporate into cost models as it requires both a detailed
knowledge of the geophysical makeup of an ESA and an econometric mapping of
trenching and other costs onto the geophysical data (such as has been established by FCC

economists for costing networks in the USA®).

We note that the TEA model makes no attempt to perform detailed terrain modelling,
opting instead for a simple Normal Terrain/Rocky Terrain split. Without substantive
justification, the proportion of normal to rocky terrain has been set at 90% normal, 10%
rocky for all ESAs in Band 2.

The costs in the model which are dependent on the proportions of normal and rocky terrain
include key pit, manhole and trench costs. In most cases, the rocky terrain cost is
significantly higher than the cost for normal terrain making the proportion of terrain types a
relatively important input assumption. Increasing the proportion of rocky terrain for an
ESA significantly increases capital costs but, because trenching and associated costs for
normal terrain are already at a high level, reducing the proportion of rocky terrain cannot

significantly reduce the cost per line below that in Telstra’s 10% rocky scenario.

http://www.fcc.gov/web/tapd/hcpm/documentation.zip

i NETWORK

CONFIDENTIAL (REDACTED VERSION)



Review of Telstra TEA model version 1.1 | 5

The model also contains costs and assumptions which differentiate CBD and non-CBD
main network costs. As Band 2 ESAs are all considered to be non-CBD, these inputs are

not used.

The model uses costs for trenching in normal and rocky terrain for five surface/technology

scenarios:

e trenching in turf

e trenching road crossings

e trenching footpaths and drives

e Dboring under foot paths and drives

® Dboring under roads

Each technique is assigned a likelihood of being used, depending on the number of main
cable conduits being placed. These main network cost are (surprisingly) unaffected by the
terrain type, except one and two conduit placements which may use boring in normal

terrain but not in rocky terrain.

2.1.2 Main network cable costs

The copper cable data in the TEA model includes all material, hauling jointing and
enclosure costs. These are the same copper costs that are used by the distribution network

calculation.

In general, the per-metre installed cable costs (including jointing and Telstra’s loading
factor) appear to be around 30% higher than what we would have expected, based on our

experience of similar costs calculated in 2007.

The dimensioning of cable runs in the model is achieved using the main cable engineering

module and data from the TEA model lines database.

We note that there is very significant usage of 2400 pair 0.4mm cable, which makes up
more than [ [%TCI of the total main network cost. Accordingly, there is a large number of

2400 pair joints, which appear to occur at an average of every [ JTCI metres of cable.
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Overall, there appear to be very few runs of main cable in the model that achieve the
maximum allowable cable haulage distances allowed by the engineering module. This is
potential indicator of inefficiency in the main network cable architecture which, if re-
designed in a scorched node environment, would minimise main cable costs through re-

definition of serving areas.

There is an average of [ JTCI main cables per trench, including fibre.

Distribution network capital costs

Exhibit 2.4 below provides a capital cost breakdown of the distribution network for a

typical line in the TEA model.

[

Capital cost type Proportion of distribution network Exhibit 2.4
cost

Breakdown of

Trenching and ducts (structure) TCIl % o
distribution network

Installed copper cable TCl %

Lead-ins TCI % costs [Source:
Telstra]

]TCI

Distribution structure costs are clearly the TEA model’s dominant access network capital

cost factor.

2.2.1 Distribution network structure costs

Structure costs in the distribution network calculation use the same per-metre cost
information as the main cost module, but the methodology for cost estimation is different.

The distribution calculation makes use of line density based on:

e the number of lines in a serving area

e the physical area of the serving area (in square kilometres).
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Both of these pieces of information are pre calculated and provided in the TEA model
network database. The density zones specifically affect the cost of trenching and pit

placement.

The specific density zones implemented in the Band 2 TEA model are:

[

Density zone  From (lines per sq km) To (lines per sq km) Description of each zone

1 TCI TCI Metropolitan

2 TCI TCI Urban

3 TCI TCI Urban/Suburban

4 TCI TCI Suburban

5 TCI TCI Rural and sparse suburban
Exhibit 2.5: TEA model default density zones [Source: Telstra, Network Strategies] JTCI

We note that TEA density zones are similar to those used in other access network models
we have reviewed. Our description of each zone in Exhibit 2.5 is based on the FCC’s

definition of areas by line density explained in its universal service model description’.

Surprisingly, the density zone definitions (in terms of lines per square kilometre) are an
input to the distribution engineering module. Typically this would not be the case as the
zones must be carefully aligned with the assumptions used to differentiate costs in each

zone. These assumptions are separate inputs to the TEA costing module.

As this version of the TEA model is for Band 2 ULLS only, we expected that the majority
of serving areas and lines in the relevant ESAs will fall into the urban and suburban zones
2 to 4. To date, we have had time to examine the distribution of lines in Telstra’s sample
exchange area BLBN, which confirms that the vast majority of lines fall into the zone 3
definition (see Exhibit 2.6).

http://www.fcc.gov/wcb/tapd/hcpm/documentation.zip

7
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[
Exhibit 2.6:
Proportion of lines
in density zones for
BLBN [Source:
Telstra]

1TCI

The principal action of density zones in the TEA model is to define the average mix of
trenching methods which may be used in a serving area. Typically, in lower density areas,
operators can trench at minimum cost in unpaved areas. However the opportunity for this
may be reduced as line density increases, leading to a different mix of trenching and boring
technologies. Depending on the sample of ESAs being modelled, the trenching definitions
for specific zones become key cost determinants — in the case of Band 2 ESAs these appear

to be zones 2, 3 and 4 in particular.

The importance of density zones and trench type in the Band 2 ULLS TEA model is
illustrated by the relative distribution network capital investment by zone illustrated in
Exhibit 2.7 below.
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Exhibit 2.7: Distribution network capital investment by density zone and conduit configuration

[Source: Telstra] JTCI

Exhibit 2.7 demonstrates that zone 3 costs are key to Band 2 distribution network
investment and that single 100mm conduit (conduit configuration 1) is the principal
engineering configuration, followed in importance by single 50mm conduit (conduit

configuration 0.5).

In most access models that we have reviewed or built, structure costs tend to alter
dramatically between density zones. We would expect that, for example, zone 1 per metre
costs to lay a new duct line would be many times those of zone 5, due to the presence of
thick concrete, other utilities, traffic management and the inability to trench in grass.
Surprisingly, this is not generally the case in the TEA model, which maintains relatively
high costs for all zones. This is illustrated in Exhibit 2.8 below for the placement of a

single 100mm conduit, including surface breakage and restoration in normal terrain.

9
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[

Density zone Cost of laying 100mm conduit, Exhibit 2.8:
relative to cost in density zone 1 Relative per metre

1 TCl% .

5 TCI% costs of laying

3 TCI% conduit [Source:

4 TCI% Telstra]

5 TCl%

1ITCI

We believe that the slowly falling cost by density trend illustrated in Exhibit 2.8 is due to
the fact that only the percentage mix of trenching techniques changes between density
zones. This means, for example, that the cost per metre of trenching across a road is
expected to be the same in both metro and rural areas. Clearly this is not the case and the
rural trenching cost will generally be significantly lower. Equally, the per-metre costs of
trenching turf should always reduce in less dense areas where longer and less obstructed

trenching runs can be expected.

Not only should the TEA model change the mix of trenching techniques between density

zones, it should:

e set per-metre costs for each trenching technique at an appropriate level for the density
zone

® not assume that network design standards will be the same in all zones where, for
example, road boring may be replaced by overhead lead-ins in some areas

e allow for alternative (forward-looking) cable placement technologies such as direct

burial of pre-ducted cable.

The predominance of density zone 3 investment in the current ULLS cost calculation
means the costs that the TEA model is using for Band 2 exchanges may be more
appropriate in high density urban areas (at a cost of [ ]JTCI of metro costs) than less-dense
residential areas. This has the effect of the TEA model producing high capital cost
estimations. The high cost estimations may also be compounded by the use of the TEA
network database to determine line lengths as these may not be consistent with an efficient

forward-looking network design.
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2.2.2 Distribution network cable and lead-in costs

2.3

In its default configuration, the TEA model provisions only 100 pair copper cables in the
distribution network. Where the demand on a distribution route is greater than one cable

can supply (taking into account fill factors), further cables and ducts are provided.

For the Band 2 exchanges, the TEA model installs around [ JTCI km of ducted trench and
approximately [ JTCI km of 100 pair distribution cable. It is not possible to determine
whether these distances represent an efficient network architecture without access to
additional customer and node location information. We expand on this issue in section

3.2.1 of this report.

All lead-ins are costed at an average price per lead-in. This is common in access network
models based on operator line databases as lead-in information may not be available.
However as lead-ins are a significant cost component, errors in deriving an average can
have a significant effect on overall costs. Given that the figures are averages, Network
Strategies is not fully able to determine whether the cost figures are reasonable and

efficient.

Conclusions

Annualised capital costs make up the bulk of the monthly ULLS charge calculated by the
TEA model. At an average of $[ JTCI per line the capital costs appear relatively high for

Band 2 exchange areas.

The underground conduit and pit construction for both main and distribution cables costed
in the model is likely to be the most expensive design a telecoms operator could choose
when building a copper access network (particularly when the surfaces being trenched are
assumed to be fully developed Band 2 areas). While the architecture is flexible and would
greatly facilitate future fibre to the node upgrades, it is not necessary for representing an
efficient ULLS network.

The key trenching and cable costs used in the model are higher than expected, particularly

if it assumed that the network build would achieve significant economies of scale.

| 11
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Although terrain and line densities of serving areas have been addressed as factors which
affect the costs of trenching, their treatment in the model is not consistent with our
expectations and is not appropriate for modelling efficient network costs. In particular, no
attempt is made to classify terrain for each ESA and trenching costs do not change with

line density (only the proportions of trenching types change).
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Principles

In this section we consider the principles that underpin the implementation of the TEA
model, and check whether or not it meets the ACCC’s requirements. Specifically, we

review whether:

e TEA achieves the levels of transparency normally associated with models used for
regulatory pricing procedures

e the network implemented by the TEA model meets an appropriate efficiency standard

e TEA decision to model ‘best practice’ engineering architecture which in regulatory
cost models is often at odds with the requirement for efficiency

e the TEA approach to network design meets all the expected requirements of a

TSLRIC+ cost calculation.

Model transparency

One of the ACCC’s principal requirements is that the model used to calculate ULLS

pricing is transparent:®

The ACCC considers that the cost model must: [...] be sufficiently transparent so that the
ACCC and interested parties could reasonably assess the inputs and outputs at a

disaggregated level

ACCC, Telstra’s Access Undertaking for the Unconditioned Local Loop Service: Discussion paper, June 2008, section 5.2.3
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Our analysis of the TEA model has revealed a number of areas involving key inputs and
model structure which are not as transparent as we would normally expect in a model used

for regulatory pricing purposes. Following are two key examples.

3.1.1 Derivation of network structure costs

As described in section 2 of this report, trenching, duct placement and surface breakage/re-
instatement costs are key inputs which contribute a significant proportion of the monthly
ULLS charge calculated by the model. Telstra’s model documentation® explains the

derivation of these costs as being:

...drawn directly from the averaged costs for the relevant items of supply and/or
installation contained in Telstra’s three Access and Associated Services (“A&AS”)

contracts.

In the case of some conduit placement, the document also notes that costs are:

estimated by Contractor currently performing similar activities based on large volume of

work.

For these costs to be appropriate for use in calculating ULLS costs for Band 2, the costs

must:

e apply to work carried out in Band 2 exchange areas

® be a sufficiently large sample of invoices of appropriate works to be representative

® not be skewed by over-sampling of work in any particular density zone

e apply to very large installation projects which would exhibit the discounts and
economies of scale that would apply to an operator installing a network with a capital
value of over $[ ]JTCI (as estimated by the TEA model).

Access Network Costing Information CONFIDENTIAL TELSTRA CATEGORY 2 CONFIDENTIAL INFORMATION EXTERNAL
ADVISORCONSULTANT.pdf
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Without transparent access to the material used to derive structure input costs it is not clear
whether the data presented meets these requirements. Further, it is not possible for us to
explain why they appear to be, on average, higher than we would have expected for Band 2

exchange areas

3.1.2 TEA network database

During our analysis, we have found that the network database within the model does not
provide us with the ability to determine the actual locations of modelled customers and
structure points (pillars, manholes, pits etc). Without this ability we are unable to determine
whether network routes are reasonable (based on ESA geography and road distances) or

whether these are likely to be the routes and distances adopted by an efficient new entrant.

It is clear that the TEA model developers have worked extensively with Telstra’s customer
and network location data to produce the model’s network database. In formatting the
database, any geographically identifiable location data has been obfuscated creating route

information in a tree format that cannot be compared to any physical layout.

An example of our inability to derive necessary information from the database is our
failure to determine whether the Telstra “best practice” network design of providing cable
on one side of each Band 2 ESA street with frequent road crossings to serve lots on the
other side is actually followed in practice. If it is not, and cables are often laid on both sides
of Band 2 streets, then the model provisions more cable/trench than is necessary and many

more road crossings than are actually required.

Overall, we find that the TEA model’s use of cable segment lengths, based on distribution
and main cable record information, has not been derived using a transparent process. In
Exhibit 3.1 below we illustrate the customer location and route determination steps that we
believe are missing from the Version 1.1 of the TEA model. (This figure is based on Figure

1 of the model documentation).

i NETWORK
CONFIDENTIAL (REDACTED VERSION) ©



16 | Network Strategies Report for Optus
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Exhibit 3.1: TEA model: calculations included and missing [Source: Telstra, Network

Strategies]

Full testing of customer location and routing aspect of Telstra’s modelling would require

transparent access to the customer and network data used by the TEA model developers.
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3.2 Efficient network design

The ACCC pricing principles require that the network design is (economically) efficient

and forward-looking:

only efficient, forward-looking level of costs are brought to account in setting ULLS

monthly charges. '’

Such a network is one that would be deployed by an efficient operator building a new
network today to provide ULLS services. This means that no historical inefficiencies
(caused by issues such as network growth over time, technology migration, poor

planning/strategy and possible gold plating) should be included in the ULLS costing.

In this section of our report we examine the TEA model database from the perspective of
whether it represents an efficient network design, we review a decision from the New
Zealand Commerce Commission concerning a similar model developed by Telecom New
Zealand in April 2003, and we consider the use of scorched node principles in unbundled

local loop models in other jurisdictions.

3.2.1 TEA model database

We observe that the model uses the locations of existing structure points thereby modelling
Telstra’s historical network with its inherent inefficiencies. This observation is supported

by Telstra’s view as recorded in the ACCC’s discussion paper:''

Telstra submits that the TEA model represents its actual existing network, which is based
upon Telstra’s records of the locations of its equipment and customers, rather than a

hypothetical lay-out of its network.

ACCC, Unconditioned Local Loop Service: Pricing principles and indicative prices, June 2008, section 2.1

ACCC, Telstra’s Access Undertaking for the Unconditioned Local Loop Service: Discussion paper, June 2008, section 5.2.5

| 17
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Telstra submits that the model optimises cables dimensioning between the structure points,
and that this is sufficient to meet the requirement that the model implements an efficient
network. However this position implicitly assumes that Telstra’s historical node layout is
efficient. There is no evidence in the model that it is indeed the case. The model contains
all the locations of the structure points (manholes, pits and pillars) from the real network.
However the model may not install structure at those points, because the model may
connect the customers to different (more efficient) structure points'?>. Therefore those
locations simply serve as ‘waypoints’ on the cable routes. We are unable to determine
whether these ‘waypoints’ are in efficient locations (if required at all), or whether they are

inefficient, legacy from the historical network.

In particular, we note that:

e there is no evidence that the locations of the pits, pillars and manholes are in the
optimal places

* many of the structure points are ‘null’ structure points — structure points that probably
had some function in the historical network but in this model they have no lead-ins or
route mergers and therefore serve no purpose apart from defining a waypoint on the
cable route. This therefore anchors the design to a historical design even more tightly
than using only the locations of pits, lead-ins and manholes

e there is no evidence that the cable paths between structure points is optimal

e there is no evidence that the routing of the cables between the structure points — that is,

which points a cable pair traverses between an end user and the exchange — is optimal.

Therefore we cannot conclude that either the cable paths or the cable routes are efficient.

We note that distance-related costs (ducts, pipes and cables) make up more than 90% of the
cost. This means that if, for example, the cable and duct lengths are (for example) 10% too
high then the overall ULLS cost derived by the model is also around 10% too high.
Therefore it is crucial that the cable paths and routes are appropriately efficient for the

model to produce a reasonable result.

Telstra, Telstra Efficient Access (TEA) Model Overview, 21 December 2007, paragraph 39
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3.2.2 Telecom New Zealand TSO model database

Our conclusions concerning the issues surrounding the use of existing cable records to
define an efficient network database for regulatory costing are supported by the outcome of
a model investigation carried out by the New Zealand Commerce Commission in April
2003.

To support its claims for compensation under New Zealand’s universal service legislation
(the Telecommunications Service Obligation — TSO), Telecom New Zealand had its
consultants PWC spend considerable time and resources building a cost model of the New
Zealand copper access network, based on data from existing cable records. The model is
described in the document ‘PWC report on Calculation of the cost of the TSO’, which is

available from the Commerce Commission’s website'.

Under New Zealand’s telecommunications legislation (Telecommunications Act, section
5), the costs of the TSO are defined as:

The unavoidable net incremental costs to an efficient service provider of providing the

service required by the TSO instrument to commercially non-viable customers

A key requirement of the TSO calculation is that it must identify the costs of an efficient
provider. We note that in ultimately rejecting the PWC model, the Commission identified
the following points (among others) concerning features of the PWC model which limit its

usefulness for calculating the TSO cost™:

The reliance on Telecom’s historic network configuration to estimate infrastructure

requirements

Placement of MEA [Modern Equivalent] assets in the historic network configuration to

calculate capital costs.

http://www.comcom.govt.nz//IndustryRegulation/Telecommunications/TelecommunicationsServiceObligations/ContentFiles/
Documents/TSOReport6May20030.pdf

http://www.comcom.govt.nz//IndustryRegulation/Telecommunications/TelecommunicationsServiceObligations/
ContentFiles/Documents/FinalDetermination17Dec20020.PDF
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In rejecting the PWC model, the Commerce Commission resolved to develop its own
bottom-up scorched node cost model, which retained only exchange node and customer
locations, basing efficient cable and trenching routes on road distances and rectilinear

approximations.

In our view, in order to model efficient network costs in Australia, the correct approach is
to adopt a properly parameterised bottom-up scorched node cost model. A model based on

historic network design such as the TEA model cannot properly fulfil this function.

3.2.3 The efficiency of scorched node models

Forward-looking and economically efficient network models are often built using the

scorched node approach.

Constraining a forward-looking efficient network design to use existing switch locations in
a scorched node approach is an acknowledgement that regulatory access price setting
should not be based on a network design that scorches all inefficiency from an incumbent’s

physical network infrastructure (such as a scorched earth approach).

We note that the TEA model is not based on a conventional scorched node approach. In
particular, the TEA model does not optimise the network design of the ‘last mile’ copper

access network'®.

...the network in this model is based on the locations of the pillars in Telstra’s network. As
such, this model does not adhere to the “scorched node” approach, which is common to
other cost models. In keeping with the hypothetical nature of the networks and customer
locations in other models, the scorched node approach ignores the locations of nodes in the

“outside plant” portion of the network.

Telstra outlines the reasons for this in its model overview'®:

Professor R.G.Harris, Use of the TEA model in ULLS Costing and Pricing, 21 December 2007, p. 9; quoted in ACCC discussion
paper
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However, in recent years, as public switched networks and competitive networks have
evolved worldwide, it has become abundantly clear that the last mile copper loop, not the
exchange building, is the bedrock portion of the existing network that will be carried
forward as an integral part of the next generation network (NGN). In the NGN, DSLAMs
(and/or their successors) will be placed next to pillars; and these “nodes” will be connected,
via fibre, to Ethernet Aggregation Nodes and, ultimately, to soft switches. Exchange
buildings will no longer form the backbone of the PSTN; in fact, many will be bypassed
and abandoned. Consequently, the TEA model design appropriately treats the last mile of
copper as the backbone and bedrock of the PSTN, so that as the rest of the network evolves

to NGN, and is scorched, the model will reflect the changing environment.

Although Telstra’s argument that the last few hundred metres of access copper are the most
important in many next generation access (NGA) network designs has some merit, it is
only relevant to pricing models developed for NGA service (sub-loop unbundling). The
purpose of this Undertaking (and model) is to produce a price for the entire local loop, not

the sub-loop..

However, even if the last mile copper remains, it is unlikely that access network
architecture will remain static with the rollout of NGA, particularly where existing cabinets
and pillars are not in appropriate locations (which is often the case). As we are observing in
countries with active loop shortening programmes (including the United Kingdom and
New Zealand), many new cabinets (nodes) will be installed and existing cabinets split or
moved. Such activity means that the historical access node locations in the TEA model
database will have little relevance in the future, and rather than representing long term
infrastructure which should be costed and modelled, it is the part of the network which is
most likely to be physically scorched over the next few years. In our view, the fact that the
TEA model does not adopt a conventional scorched node network modelling approach and
does not optimise the ‘last mile’ copper access network means that it does not result in a

forward-looking and economically efficient network.

Also, by definition ULLS relies on the traditional MDF for co-location and the costs of an

efficient copper loop from MDF to customer site are of key interest to the regulator. Fixing

Telstra, Telstra Efficient Access (TEA) Model Overview, 21 December 2007, section D
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the existing locations of pillars, manholes and pits in the model does not allow sufficient

network optimisation to remove historical inefficiency in copper loop design.

We note that conventional scorched node modelling techniques are commonly used for
calculating unbundled local loop prices in other jurisdictions, including Austria'’,

Germany'® and the US.

Best practice network design

Telstra describes its network design as best practice. It does so in the context of the
ACCC’s requirement for the network to be forward-looking'®. However, a network does
not have to be best practice to be forward-looking. Furthermore, the term best practice is
open to interpretation and we question whether Telstra’s current design techniques (based
on methods for maintenance and extension of a historic network design) would necessarily
be adopted by an efficient new operator. In fact, ‘best practice’ may often contradict the
requirement of efficiency because it has different aims (such as future-proofing or gold
plating the network infrastructure). In particular we note the following examples of

Telstra’s design:

e The TEA model designs the distribution cable to run along one side of a street, with
frequent road crossings to provide connectivity to customers on the other side of the

street®:

Reticulation along one side of the street with road crossings to provide the connection
to allotments on the other side of the street is the preferred method of plant layout.

Road crossings should generally feed two allotments each [...].

20

RTR (Austrian Regulatory Authority for Broadcasting and Telecommunications), Local Loop Unbundling in Austria Summary of the
decisions Z 12/00, Z 14/00, Z 15/00 of the Telekom-Control Commission (TKK) of March 12, 2001 section 4.1.1. Available at
http://www.rtr.at/en/tk/ULL/Summary_Z12_14_15_en%20.pdf

TIT1, Regulating prices of unbundled access to the local loop: a German case study, available at
http://www.itl.waw.pl/czasopisma/TiTI/2002/1-2/10.pdf

Telstra, Telstra Efficient Access (TEA) Model Overview, 21 December 2007, paragraph 14

Telstra, Access Network Dimensioning Rules: Long run incremental costing model input, section 3.2
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We do not believe that an underground road crossing every second allotment would
necessarily constitute an efficient design, especially in Band 2 areas where road
crossings are likely to be expensive (due to potential disruption of traffic and other
utility services). Frequent underground road crossing is certainly not consistent with
access network design principles that we have observed in other jurisdictions where
distribution cables are typically laid on both sides of Band 2 roads or overhead lead-ins

provided.

Since Telstra assumes expensive trenching and surface breakage/re-instatement there is
an implicit assumption that cable is being placed in an existing developed Band 2 area.
If, as is the case in reality, the majority of cable is laid in newly developed or
developing areas, before surfaces are established, costs are significantly lower and
providing cable on both sides of the street is best practice. (We note that this may be a

case of inappropriate cost assumptions driving inappropriate “best practice”).
e The model uses entirely underground cabling.

We note that operators in other jurisdictions often use more economically efficient direct
buried and overhead distribution cabling, particularly for the last few metres of delivery
and when poles are already installed for use by other utilities. Although this may not be
considered “best practice”, operators providing alternative or lower density access
networks find it cost effective and efficient. Examples are alternative provider networks in

New Zealand cities and eircom’s network in Ireland outside of main urban areas.

As the TEA model identifies areas by line density (density zones) it could implement
appropriate best practice in areas by density. Using alternative access technologies could

reduce the cost per metre of some areas of the distribution network by up to one third.

Overall, we are not confident that the best practice approach to network design and build

implemented by the TEA model produces an efficient network design.
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3.4 Long run costs in TSLRIC+ pricing

3.5

The ACCC has determined that ULLS pricing will be based on a TSLRIC+ costing®'. A
key aspect of any LRIC calculation is that all costs (of the access network), even those
normally considered to be sunk or fixed, can become variable in the long run. The long run
costing principle is often implemented through optimisation of access networks in a

conventional scorched node model.

As the TEA model does not allow the positions of pits, pillars and cable routes (and ‘null’
nodes, as discussed earlier) to vary from those actually deployed by Telstra, one of the key
access network cost drivers (distribution cable length) is fixed in the LRIC calculation.
This leads to a modified LRIC calculation which appears to be inconsistent with the
ACCC’s requirements for TSLRIC+:

“Long run” means that the concept refers to a period where all factors of production can be
varied, as opposed to the short run, where the amount of at least one factor of production is

fixed.??

Conclusion

3.5.1 Transparency

One of the ACCC’s principal requirements is that the model used to calculate ULLS
pricing is transparent. We note two areas involving key inputs and model structure which

are not as transparent as we would normally expect in a regulatory model:

¢ Derivation of network structure costs: how the structure input costs have been
derived has not been explained. Many of the costs appear high and without seeing their

source we are unable to provide an explanation.

21
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ACCC, Unconditioned Local Loop Service (ULLS): Final pricing principles, November 2007, section 3.1

ACCC, Unconditioned Local Loop Service (ULLS): Final pricing principles, November 2007, section 3.1
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e TEA network database: we believe that there are a number of steps in the modelling
process that have been performed by Telstra external to the TEA model spreadsheets
that have been made available for review, The results of the pre-modelling work have
been incorporated into the TEA model network database in such a way that inputs and

assumptions are not visible and cannot be checked.

3.5.2 Efficient network design

The ACCC pricing principles require that the network design is (economically) efficient
and forward-looking. We are not satisfied that the TEA model produces such a network
design. In our view the model is incapable of ensuring that the network design is efficient

and forward-looking, for the following reasons.

e TEA model database: the database is based on the locations of existing structure
points (pits, pillars and manholes). There is no evidence that the locations of the pits,
pillars and manholes (which are not given) are optimal, nor that the routes between

those points are optimal.

e Historical network design philosophy: the database preserves much of Telecom
Australia’s historical network design philosophy. Such an approach implicitly assumes
that Telstra’s historical node layout is efficient and is highly unlikely to produce an
efficient network design. We note that the New Zealand Commerce Commission
rejected a model that used Telecom New Zealand historical cable records for its

universal service obligation study because it was not efficient.

¢ The efficiency of scorched node models: The model is not conventional scorched
node and does not optimise the ‘last mile’ copper access network between the
exchange and customer locations. The TEA model’s approach on this issue is contrary

to that adopted in a number of jurisdictions in unbundled local loop models.

These network design issues are integral to the model. We do not believe they can be
corrected without a fundamental revision to the way the model operates. In our view, in

order to model efficient network costs in Australia, the correct approach is to adopt a
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properly parameterised bottom-up scorched node cost model. A model based on historic

network design such as the TEA model cannot properly fulfil this function.

3.5.3 Best practice network design

Telstra has designed the network to be ‘best practice’. However best practice is often not
the same as ‘efficient’ which is the requirement of the ACCC. Best practice suits the
requirements of Telstra for its own purposes rather than building the network most

efficiently.

3.5.4 Long run costs in TSLRIC+ pricing

A key aspect of any LRIC calculation is that all costs (of the access network), even those
normally considered to be sunk or fixed, can become variable in the long run. This is often
implemented through optimisation of access networks in a conventional scorched node

model.

As the TEA model does not allow the positions of pits, pillars and cable routes to vary
from those actually deployed by Telstra, one of the key access network cost drivers
(distribution cable length) is fixed in the LRIC calculation. This leads to a modified LRIC
calculation which may not meet the ACCC’s requirements for TSLRIC+.
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Methodology

In this section we review the methodology used in each of the model components, and
verify that they do indeed achieve what is required by the set of principles. The model

components reviewed are:

e network database (section 4.1)
e distribution engineering module (section 4.2)
® main engineering module (section 4.3)

e costing module (section 4.4)

We summarise our findings in section 4.5.

Network database

The network database has been implemented in Microsoft Access and contains a number of
tables which characterise the demand, physical plant and cable route distances for
distribution and main cables in Telstra’s access network (limited to the Band 2 ESAs being
modelled).

The structure of the database is similar to that of telco access cable records, but coded
specifically for the use of the TEA model’s design and costing spreadsheets. For this
reason, actual Telstra cable and equipment descriptions and dimensions are excluded. Also

excluded are the actual geographical locations of customer and network equipment sites.
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We note from the ACCC’s discussion paper:*

Telstra submits that the TEA model represents its actual existing network, which is based
upon Telstra’s records of the locations of its equipment and customers, rather than a

hypothetical lay-out of its network.

Further to Telstra’s submission that the database represents its actual network cable routes,
our findings indicate that the database also preserves much of Telecom Australia’s
historical network design philosophy. Although some cabinet infrastructure, that was
originally implemented for network flexibility, has been stripped from the database, the
continued use of pits and pillars of particular limited size is leads to the design of smaller
(and therefore less efficient) distribution areas than may have been developed in a true

scorched node environment.

Furthermore, the historical network is one that has grown and evolved over time,
responding to customer growth and to changes in new technology, rather than being
designed from scratch to most efficiently meet the current demand with forward-looking

technology.

The network design is not a user adjustable input. Moreover, the access network database
subsumes much of the complexity of regulatory access network modelling in a manner that
prevents the testing of scorching, design and efficiency scenarios (see section 3.2 of this

report).

In addition, the network database fixes the demand (line numbers) at the date on which it
was created. Normally it is possible to test the operation of TSLRIC models under
changing demand conditions to test the model’s sensitivity.

Distribution engineering module

Telstra’s model documentation describes the distribution engineering module as follows:

23

ACCC, Telstra’s Access Undertaking for the Unconditioned Local Loop Service: Discussion paper, June 2008, section 5.2.5
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This module uses best practice engineering design rules together with base data extracted,
translated and loaded from Telstra’s Cable Plant Records to design an optimised copper
distribution network for the supply of the ULLS [.....] The output of the Engineering
Distribution Module is a list of the amount of labour, plant and equipment required to

deploy the optimised distribution network

A network design model will normally use customer locations and demand as its input, and
in the case of scorched node models, the switch locations. Depending on the methodology
it uses, it will then apply design rules and use various constraints such as road distances to
determine the optimum locations for any cabinets or pits, and cable routes. Finally it
dimensions and costs the network on the basis of those routes. However, as pit locations
and cable routes are fixed in the network database, there are no true network design

functions in this module or in the model in general.

Therefore we conclude that the module is a dimensioning tool which determines:

e numbers of cables between each equipment location based on demand, fill factors and
the choice of ‘tapered’ or single size access cable scenarios

e pit and manhole types at merges, lead-ins and other joins, depending on demand and
line density

e pillar type based on demand

® numbers of cable joints.

The module defaults to a non-tapered design that uses the same size distribution cable for
the entire length of the distribution network. A non-tapered architecture is suitable for new
exchange areas or distribution areas where future demand is unknown, and the network
must accommodate the possibility of new subdivisions or multi-dwelling buildings
anywhere along the length of the distribution cable. However in existing exchange areas
where potential for network growth is limited, a tapered architecture is more suitable
because the spare capacity afforded by a non-tapered design is not required. In using a non-
tapered architecture, Telstra is passing on the costs of over-building its network to its

ULLS customers. This overbuilding appears to be over [ ]TCI per line.

Importantly, the module appears to only choose equipment types that Telstra claims are

best practice in its copper access network design. As the network architecture is also fixed
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(by the network database), there is no scope to test other modern distribution design

options, such as:

e direct buried distribution cable and duct (which can save significant trenching costs)

e above ground distribution points which can reduce maintenance and operating expense

e Jlaying distribution cable on both sides of suburban streets (to save the expense of
frequent boring/trenching across roads)

e Jlarger distribution cabinets as opposed to Telstra’s pillars

The detailed calculations and formulae in this spreadsheet are reviewed and commented on

in section 5.

Main engineering module

The role of the main cable engineering module is similar to that of the distribution module,
providing main cable sizes, lengths and numbers of joints for the costing module. Like the
distribution engineering module, the main module has no network design functions, other
than dimensioning. It also determines the numbers of manholes and pits on the main cable
route (rather than using actual equipment information from the model’s network database)

based on lead-ins and cable mergers.

The detailed calculations and formulae in this spreadsheet are reviewed in section 5.

Costing module

The costing module implements three functions:

e calculates capital costs for each ESA based on the equipment numbers and types
calculated in the distribution and main dimensioning modules and the terrain and line
densities obtained from the scenario and network databases

e calculates annual costs for each ESA using the capital annualisation formula, asset
lives and WACC

e estimates TSLRIC+ pricing by applying mark-ups to the annual costs.
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The TSLRIC+ pricing calculation is a key part of methodology implementation. The
fundamental methodology for calculating TSLRIC+ (the TSLRIC of ULLS plus a share of

common and indirect costs) is as follows:

e determine the directly attributable costs of ULLS (incurred as a direct result of
providing ULLS. That is, the costs that are directly attributable to ULLS, such as cable

costs. Directly attributable costs may be driven by multiple services.)

e determine the shared costs of ULLS (that is, costs that are required for two or more
services but the extent to which a particular service causes the cost is not easily
identifiable). Conduits that support cables carrying different services are generally
considered shared costs. Shared costs are generally allocated to those services that

require it. The methodology calculates a portion to be allocated to ULLS.

e determine the common costs (that is, costs that are not directly attributable to any one
particular service, and is often not volume sensitive). Common costs are generally
allocated to all services. A number of different methods exist; equi-proportionate
markup is common® and is used in the TEA model. The methodology calculates a

portion to be allocated to ULLS.

We note that ACCC includes shared costs in its definition of common costs.

The TEA model calculates the directly attributable costs when it calculates the costs of the
main and distribution networks, and the shared costs when it calculates the costs of the cost
items that are shared with the basic service, the inter-exchange network and other operators
(the latter two through trench sharing). The common costs are calculated through the

indirect cost mark-ups.

Therefore we believe that in regard to this issue the model uses the correct TSLRIC+
methodology. However it does not appear to implement the methodology correctly, as

described in section 5.3.11 below.

24

ACCC, Access pricing principles — telecommunications: a guide, 1997, appendix 2
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4.5 Conclusion

4.5.1 Network database

The network database forms the structure of the network being modelled. It is an input
based on Telstra’s historical network architecture, rather than being designed from scratch
to most efficiently meet the current demand with forward-looking technology. It therefore
suffers from inefficiencies arisen from a network that has evolved over time, through

different design philosophies and technology evolution.

4.5.2 Distribution engineering module
The distribution engineering module performs no design work: all cable routes and
distances are already set by the network database. This module is simply a dimensioning
tool that determines the equipment required at each network segment. It defaults to a non-
tapered design which overbuilds the network. It provides no ability to choose other
network architectures that may be more efficient.

4.5.3 Main engineering module
The role of the main cable engineering module is similar to that of the distribution module,
providing main cable sizes, lengths and numbers of joints for the costing module.

4.5.4 Costing module
The costing module implements three functions:
e calculates capital costs based on the output of the engineering modules

e calculates annual costs using the capital annualisation formula, asset lives and WACC

e estimates TSLRIC+ pricing by applying mark-ups to the annual costs.
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Calculations and data

In this section we review the calculations and the data used in each of the model
components. We check whether or not the algorithms used implement the specified

methodology, and that the data used in the inputs are correct and suitable.
The model components reviewed are:

e distribution engineering module (section 5.1)
® main engineering module (section 5.2)
® costing module (section 5.3)

®  O&M costing study (section 5.4).

We summarise our findings in section 5.5.

Distribution engineering module
The distribution engineering module consists of four sheets:

e an input sheet that includes the key inputs and assumptions

e acalculation sheet that calculates the costs at a structure point level

® a calculation sheet that summarises the previous sheet and calculates the costs at a
distribution area level

e asummary sheet that summarises the equipment for the ESA.

i NETWORK
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5.1.1 ‘Distribution — Input’ worksheet

Worksheet contents

This worksheet contains the main inputs and assumptions for the distribution network.

These include:

e general plant design criteria — distribution network (tapering selection, distribution
cable engineering design fill, main cable design fill)

e density range characteristics — ranges customers/sq. km

e cable design criteria — distribution (distances between joints, joint enclosures)

e pits and pillar — design criteria distribution

e distribution conduit configurations

® Jead-in design rules and costs

Worksheet comment

We have no comment on the inputs on this sheet.

5.1.2 ‘Distribution — detail’ worksheet

Worksheet contents

This sheet calculates the lengths of distribution cables, the number and size of lead-in

cables, the number of pits, the number of joints and route merges at each structure point.

e The model extracts data from the cable records database. Each record is a ‘structure
point’, and data includes its ESA and distribution area, the distance to the next
structure point and also its total distance back to the pillar (the main cable), the number
of lead-ins served by the structure point, the type of structure (whether it is a pit or a

lead-in), whether or not it is a building terminal, the size of the terminal if it is a
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building terminal, and the next structure point closer to the pillar that this point is
connected to.

e The sheet performs the first part of the calculation to determine the distribution
network. Using the demand at each structure point, the structure point connections and
the segment lengths for each structure point it calculates:

— The number and size of the distribution cables required at that point

— The number and size of the building terminals required at that point (if any)

— The number and size of the building terminal lead-ins, if any

— The number of residential lead-ins, if any

— The configuration of the conduits required to satisfy the number of cables

— The number of joined pairs due to cable size changes (if using a taper structure)
— The number of joined pairs due to the cable distance limits being reached

— The number of pits due to route merges and distance limits

— The sizes of pits.

Worksheet comment

The assumptions behind the calculation that determines the heavy gauge cable requirement
(column O) has not been fully explained (see model dimensioning rules document, section
3.1.1.2):

150, +D,)-65 15p-65
0.56 0.56

=2.68D-11.61

Dy =

where Dy, is the maximum length of 0.64 cable, D, is the route length between the pillar
and the exchange, D, is the maximum distance from a pillar the farthest customer in the

distribution network is, and D=D,+D.

However, in general, this sheet appears to include all the calculations required to determine

the number of network elements at the structure point level.
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5.1.3 ‘Distribution — collapsed’ worksheet

Worksheet contents

This worksheet combines data from the previous (‘distribution - detail’) worksheet up to

the distribution area (DA) level, and calculates any DA-level equipment.

e Data obtained from the cable records database is the demand served by the pillar and
the area (sq. km) covered by the DA.
e The sheet uses the input data and the results of the previous worksheet to:
— aggregate the number of lead-ins, building terminals and pits
— determine the number and sizes of pillars
— calculate the number of terminal strips required in the pillars
— determine to which density zone the DA belongs

— calculate the lengths of conduits required.

Worksheet comment

The area (square kilometres) is a very important input because it affects the density band
and therefore the trenching and reinstatement costs (a large proportion of the total costs).
However it is not explained how the values are calculated (for example, a convex hull

based on customer locations) and we are therefore unable to judge how accurate they are.

5.1.4 ‘Distribution — summary’ worksheet

Worksheet contents

As the sheet name suggests, this sheet is a summary of the previous sheet, and does not
perform its own calculations. It summarises the quantity of the cables, joints, pillars,

terminals, etc. by size.
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Worksheet comment

Overall, this sheet appears to include all the calculations required to determine the number

of distribution network elements at the ESA level.

Main engineering module
The main engineering module consists of four sheets:

e an input sheet that includes the key inputs and assumptions

e a calculation sheet that calculates the cost items at a structure point level for each
distribution area

e a calculation sheet that summarises the previous sheet and calculates the costs at a
distribution area level

e asummary sheet that summarises the equipment for the ESA.

‘Main - inputs’ sheet

Worksheet contents

This worksheet contains the main inputs and assumptions for the distribution network.

These include:

e general plant design criteria — main network (tapering selection, main cable
engineering design fill, multiplexing cabinet design fill factor)

e cable design criteria — main (distances between joints, joint enclosures)

e pits and pillar — design criteria distribution

® main conduit configurations

e multiplexing systems design criteria

® building terminal sizes.

Many of the inputs are the same as for the distribution network engineering module.
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Worksheet comment

We have no comment on the inputs on this sheet.

5.2.2 ‘Main - detail’ worksheet

Worksheet contents

This sheet calculates the types of main cables required (fibre or copper; .40 or .64 gauge),
the building terminals, the CMUX systems.

e The model inputs data from the cable records database. Each record is a ‘structure
point’, specific to each distribution area. There may be multiple DAs on a single cable
run; thus each record may represent only part of the total demand on a length of cable.
Data also includes the length of the segment, the distance from the central office, the
length of the longest distribution cable in the DA, and the code number of the next
structure point.

e The sheet performs the first part of the calculation to determine the equipment required
for the main network. Using distances and demand distribution network demand at
each structure point, it calculates:

— the type of the cable required
— the demand added to the cable at that point
— the number and size of the building terminals required at that point (if any)

— the number and size of any CMUXs.

Worksheet comment

Overall, this sheet appears to include all the calculations required at this level.
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5.2.3 ‘Main - collapsed’ worksheet

Worksheet contents

This worksheet combines data from the previous worksheet (‘main — detail’). It sums the

data for each segment over the different DAs worksheet.

e Data obtained from the cable records database is the segment length and the next
structure number.
e The sheet uses the input data and the results of the previous worksheet to:
— calculate the total demand on each cable segment, over all DAs that use that
segment
— calculate the number of cables of each type required, based on the demand
— calculate the conduits required, based on the number of cables

— calculate the cable joints and manholes required.

Worksheet comment

There appears to be a degree of over-provisioning of conduits in the network. The number
of conduits is determined as the number of cables plus 1, rounded up to the nearest conduit
configuration (1x50mm, 1x100mm, 2x100mm, 4x100mm, 6x100mm, 8x100mm,
12x100mm, 16x100mm, 20x100mm, 24x100mm)®. The extra conduit supposedly allows
for maintenance. However the spare conduit should not be required for an efficient network
that is not required to allow for future growth, and nor should the number of conduits be
limited to the standard configurations. The number of conduits should be precisely the

number required to support the installed cables.

Removing the additional conduit lowered the ULLS cost by just over [ JTCI in a sample
ESA (about [ ]TCI).

25

Telstra, Access Network Dimensioning Rules: Long run incremental costing model input, section 3.3.3.1
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5.2.4 ‘Main — summary’ worksheet

Worksheet contents
As the sheet name suggests, this sheet is a summary of the previous sheet, and does not
perform its own calculations. It summarises the quantity of the cables, joints, pillars,
terminals, etc by size.
Worksheet comment
Overall, this sheet appears to include all the calculations required to determine the number
of main network elements at the ESA level.

5.3 Costing module
The costing module uses the quantities calculated in the engineering modules and uses
them to calculate the annual cost of providing ULLS using TSLRIC+.

5.3.1 ‘Input costs and rules’ worksheet

Worksheet contents

This worksheet contains the main inputs and assumptions for the network costing. These

include:

e indirect overheads loading factor, which includes “cover network management,

materials handling and purchasing and other construction related costs that Telstra is

required to capitalise.”®

2 Telstra, Telstra’s efficient access model: user guide, 3 March 2008, section A.5 b)
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e density zones

e cable costs, by cable size

cable cost
hauling rate
jointing rate
joint enclosure

branch enclosure

¢ maximum distance between joints for each cable type

e pit and manhole placement costs

installation
breakout

reinstatement

e conduit costs

e exchange costs

multiplexer costs
entrance facility costs
MDF costs

cable pressurisation.

Worksheet comment

We note that:

¢ installed copper cable costs appear to be significantly higher than we have seen in other

jurisdictions

e joint costs appear high

e the indirect overheads costs ‘loading factor’ is not clearly explained. As noted above

the model user guide describes it as covering “network management, materials

handling and purchasing and other construction related costs that Telstra is required to

capitalise” It is explained in more depth in Telstra’s response to ACCC’s discussion

27

Or “planning, management, supervision and logistical support of installation” according to Telstra’s response to the ACCC'’s

questions
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paper®. While procurement and design costs should be included (we note installation
costs are explicitly costed for each item) it is unclear whether all of the costs mentioned
(such as network management) are required for the provision of ULLS. It is also
unclear whether there is any double counting with the indirect factors also listed on this

sheet.

5.3.2 ‘Inputs ratios’ worksheet

Worksheet contents

This worksheet contains the ratios that are used to determine the composite costs.

e Reinstatement costs for pits and manholes: concrete and asphalt (by density zone and
by manhole type)

e Reinstatement for conduit: concrete, asphalt and turf

e Placement of conduit: trenching and boring (by density zone and by conduit
configuration)

Worksheet comment

Our comments on these inputs are provided in section 2.

5.3.3 ‘Inputs capital cost’ worksheet

Worksheet contents

This sheet inputs the parameters used to convert capital investment values into annual

COSts:

% Telstra, Telstra's Ordinary Access Undertaking for the Unconditioned Local Loop Service: Response to the ACCC's Discussion

Paper dated June 2008, 12 August 2008, pages 16—18

i NETWORK
: CONFIDENTIAL (REDACTED VERSION)



Review of Telstra TEA model version 1.1 | 43

¢ Financial parameters such as cost of equity, cost of debt, tax rate, the ratio of debt to
equity. These parameters are used to calculate WACC, and while commenting on
WACC is beyond the scope of this paper, any variation in WACC has a significant
effect on the result. For example, increasing the debt proportion from 30% to 50% (and
the equity proportion therefore decreasing from 70% to 30%) decreases the ULLS cost
by 10%.
e Equipment lifetime: the book life of equipment
e Inter-operator conduit sharing factors (treated as a revenue)
e Mark-ups: the mark-ups are part of the annualised costs and are defined as a proportion
of other costs:
—  O&M factors: the annual O&M costs, defined as a percentage of the network
capital investment
— Indirect expense factors: indirect (non-network related) operating costs, defined as
a percentage of the O&M costs
— Indirect asset factors: indirect capital investment, defined as a percentage of the
network capital investment
— Network support asset factors: supporting network capital investment, defined as a

percentage of the network capital investment.

Worksheet comment

e Lifetimes: the equipment lifetimes look reasonable, with the exception of the main
cables which look low. We would expect the lifetimes of main cables to be no shorter

than the lifetimes of the distribution cables.

e Sharing revenue: it is not normal to use revenue to take into account sharing between
operators. TSLRIC is supposed to represent the cost to an efficient forward-looking
operator of providing a service, and unless the sharing revenue exactly offsets savings
made by such an operator when sharing, then using actual revenue figures cannot be

correct.

® O&M and indirect costs factors: in general, these are higher than we have seen before.

High cost factors will naturally result in a high ULLS price.
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Further comments relating to the O&M and indirect costs are included below in section

54.

5.3.4 ‘Cost calculator — main’ worksheet

Worksheet contents

This sheet calculates the costs to be applied to the equipment calculated by the main

engineering module.

Total cable costs: the sum of the cable material cost and the hauling cost, loaded with
the 13% indirect costs factor, by cable type and size

Joint costs: the sum of the joint cost and the joint enclosure cost, loaded with the
indirect costs factor, by cable type and size

Branch connection enclosure: the branch connection enclosure cost, loaded with the
indirect costs factor, by cable type and size

Manhole costs: the sum of the manhole base cost, the placement cost and the
reinstatement cost, loaded by the indirect costs factor, by manhole type and terrain type
Breakout and reinstatement costs: composite cost by type of breakout and
reinstatement, by type of manhole

Conduit costs: the sum of placement and breakout and reinstatement costs, loaded with
the indirect costs factor, by conduit configuration

Breakout and reinstatement costs: composite cost by type of breakout and
reinstatement, by conduit configuration

Conduit placement costs: composite cost by type of terrain, broken out by conduit
configuration

Multiplexing systems: the cost of each CMUX, loaded with the indirect costs factor
Additional exchange equipment: the cost of each item, loaded with the indirect costs
factor:

— Entrance facility:

— MDF:

— Cable racking:

— Cable vault
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— Mainframe block joint

— Cable pressurisation system.

Worksheet comment

The calculations on this sheet appear to implement what is required by the methodology.

5.3.5 ‘Cost calculator distribution’ worksheet

Worksheet contents

This sheet is similar to the ‘cost calculator main’ sheet, except it calculates the costs to be

applied to the distribution network.

e Total cable costs: the sum of the cable material cost and the hauling cost, loaded with
the 13% indirect costs factor, by cable type and size

e Joint costs: the sum of the joint cost and the joint enclosure cost, loaded with the
indirect costs factor, by cable type and size

e Pit costs: the sum of the pit base cost, the placement cost and the reinstatement cost,
loaded by the indirect costs factor, by terrain type

e Pit breakout and reinstatement costs: composite cost by type of breakout and
reinstatement, by pit type

e Conduit costs: the sum of placement and breakout and reinstatement costs, loaded with
the indirect costs factor, by conduit configuration

e Breakout and reinstatement costs: composite cost by type of breakout and
reinstatement, by conduit configuration

e Conduit placement costs: composite cost by type of terrain, broken out by conduit
configuration

e ].ead-in: cost of placement, loaded with the 13% indirect costs factor.
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Worksheet comment

The calculations on this sheet appear to implement what is required by the methodology.

5.3.6 ‘Results main — quantities’ worksheet

Worksheet contents

This sheet imports the ESA-level results from the main engineering module.

Worksheet comment

The calculations on this sheet appear to operate correctly.

5.3.7 ‘Results distribution — quantities’ worksheet

Worksheet contents

This sheet imports the ESA-level results from the distribution engineering module.

Worksheet comment

The calculations on this sheet appear to operate correctly.
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5.3.8 ‘Results main — costs’ worksheet

Worksheet contents

This sheet essentially determines the capital expenditure required for each main network
cost item in the ESA, by multiplying the number of units (the results of the engineering
modules) with the unit costs (the results of the cost calculator worksheets). It does add a

further calculation where required: it splits out costs by terrain type (for example, rocky or

normal) where required.

Worksheet comment

The calculations on this sheet appear to operate correctly.
5.3.9 ‘Results distribution — costs’ worksheet
Worksheet contents
This sheet performs the same calculation as the ‘results main — costs’ sheet, but for the

distribution network.

Worksheet comment

The calculations on this sheet appear to operate correctly.
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5.3.10 ‘Capital cost calculation’ worksheet

Worksheet contents

For each category of capital cost item (including indirect costs), this sheet takes the
annualisation parameters from the ‘input costs and rules’ sheet (such as lifetime and
WACC) and determines the ‘annualisation factor’ that will convert the capital expenditure

values into annual cost values.

Worksheet comment

A straight line depreciation method has been applied that means that the cost of equipment
is recovered in equal instalments over its lifetime. In our experience in modelling of this
type a more appropriate approach to annualising capital investment is that of the tilted

annuity which takes into account the rate of change of the price of the equipment (the tilt).

5.3.11 ‘Investment summary’ worksheet

Worksheet contents
This sheet sums the investment values into higher-level groups, and lists them by ESA

band. (In this version of the model only band 2 is used.) It also divides the investments by

the number of lines in the ESA, so that an average investment per line is found.

Worksheet comment

The TSLRIC+ methodology is implemented correctly by using the following steps:
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e Annual capital costs®: the capital investment per line (based on the unit prices and the
equipment numbers), multiplied by the annualisation factors (based on equipment

lifetimes, WACC and other economic parameters).

e  O&M costs™: the percentage O&M costs (‘O&M factors’) multiplied by the capital

investment.

e Network support asset costs®': the network support assets such as land, buildings,
power systems and network management systems. The annual network asset costs are
determined by multiplying the network asset investment costs by annualisation factors.
The network support asset investment costs are calculated by multiplying the network

capital investment by percentage support asset costs.

e Indirect asset costs®*: the indirect assets such as non-network land, buildings and
corporate overheads. The annual indirect asset costs are determined by multiplying the
indirect asset investment costs by annualisation factors. The indirect asset investment
costs are calculated by multiplying the network investment capital by percentage

indirect asset costs.

e Indirect expense costs®: the indirect operating costs such as administration costs and
corporate overheads. The indirect expenses costs are calculated as a percentage of the
O&M costs.

e Sharing revenues per line: the total sharing revenue (an input) divided by the total
number of lines in the Telstra network (an input) multiplied by the proportion

attributable to this band and to the access network.

The TSLRIC per line is the sum of the annual costs, less the revenue:

29

30

31

32

33

Directly attributable and shared costs
Directly attributable and shared costs
Common costs
Common costs

Common costs
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Capital costs + O&M costs + network support asset costs+ indirect asset costs +

indirect expense costs — sharing revenues.

Note that the network investment capital costs all include a loading factor to account for
‘indirect overheads’. This means that all other costs that depend on network investment

through the use of multipliers also include this loading factor (see section 5.3.1).

Capital
investment

. Capital investment]
Network support Indirect .
O&M factors asset factors asset factors annfL; e;ll(s)?:on
ppas
N A 4 \ 4
Indirect expense Network support Indirect
factors O&M costs asset capital asset capital Capital costs
investment investment
Indirect asset
Nz;‘gg:z:gﬁgf g annualisation
isation factors factors

Indirect expense
costs

Network support
asset capital
costs

Indirect asset
capital costs

Total
annual
costs

Exhibit 5.1: LRIC calculation structure [Source: Network Strategies]

This calculation is spread over two sheets: this sheet (which calculates the investment per
line) and the following sheet (which calculates the equi-proportionate mark-ups of the

common costs).
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In implementing this calculation, Telstra appears to have made two errors. A TSLRIC

calculation can only assign costs to a service if that service fully or partially uses those

costs. In summary:

If a cost (such as an item of equipment) is directly attributable to ULLS, then that
cost is allocated to ULLS according to the proportion of demand provided by ULLS,
and the unit of demand used to find the cost per unit demand is the number of ULLS
lines. The cost per line is the cost allocated to ULLS divided by the number of ULLS

lines.

If a cost is shared between two or more services (such as ULLS and basic service),
then the cost is allocated between those services according to how much those services
use it. For a copper distribution network the cost per line is likely to be the cost of the
copper distribution network divided by the ULLS lines plus non-ULLS lines (fibre

main cables).

If a cost is common between two or more services then the cost can be allocated in a
number of ways*, such as on a per-line basis or as an equi-proportionate mark-up on
direct (exclusive or shared) costs. For example, many overhead costs are largely
independent of the demand of services, and can be allocated to services as a mark-up
(as is done in the TEA model).

The two errors occur on this sheet.

Distribution network: The model allocates the entire cost of the distribution network
to the ULLS service (by dividing the total cost of each category by the ‘distribution
lines” which is the number of ULLS lines — total lines less lines with fibre main cable).
This means that no costs are allocated to basic service lines. The correct calculation
would allocate costs equally to all services by dividing the entire cost of the

distribution network by the number of all lines.

Main network: The model allocates the entire cost of the main network to all lines.

This means that the main network cost is essentially a weighted average between the

The inclusion of common costs is what distinguishes TSLRIC from pure LRIC.
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ULLS service and basic service. This is incorrect because it means that some copper-

only costs are allocated to basic service (fibre), and some basic service costs to ULLS.

This is most clearly seen through the fibre costs being allocated to ULLS, which

clearly should not happen. The correct calculation:

— allocates ULLS-only costs (i.e. copper main cables) to ULLS by dividing ULLS
costs by the number of ULLS lines

— basic service-only costs (i.e. fibre costs) to basic service by dividing basic service
costs by the number of fibre-fed lines (and none to ULLS)

— shared costs (such as trenches and conduit) to all lines by dividing shared costs by

the total number of lines.

This type of calculation is often aided by the use of a matrix of ‘routing factors’ which

signify how much of each cost element each service uses.
The effect of these errors is to overestimate the cost of the ULLS service by just over
[ ITCI. While the overestimation is only in the order of a few per cent (due to the small

amount of fibre in the network), this error is at a very fundamental level and undermines

confidence in the remainder of the model.

5.3.12 Annual cost summary

Worksheet contents

This sheet completes the TSLRIC+ calculation, as discussed above.

Worksheet comment

This calculation appears to include costs that cannot be attributed to ULLS, as described

above in section 5.1.1.
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5.4 O&M and indirect costs

In this section we review the O&M costs (direct network operations and maintenance
costs) and indirect cost factor study document®, together with an associated standalone

workbook.

5.4.1 O & M costs

TSLRIC methodology

We reiterate that the TSLRIC methodology does not allow the costs of any elements that

are not used by a service to be allocated to that service.

In paragraph 6 of the study document, Telstra claims that the TEA model’s O&M costs are
about 10% below the actual O&M costs allocated to ULLS in the RAF (regulatory

accounting framework):

...the level of O&M expenses calculated in the TEA model are, on average, 10% below

Telstra’s actual O&M expenses allocated to ULLS in the RAF.

However the breakdown provided in Table 1 includes costs that cannot be allocated to
ULLS such as multiplexing equipment and inter-exchange cables. Once these are removed,
the TEA model’s O&M costs are actually 6.5% higher than the RAF O&M costs
(excluding ‘other comm. plant and equipment O&M expenses’, which are not

documented). Therefore the O&M factors are too high.
From paragraph 10:
...for the purposes of estimating ULLS costs, the only O&M factors used are Ducts and

Pipes, Copper Cables, Inter-exchange Cables, Multiplexing Equipment and Switching

Equipment-Local.

35

Telstra, ULLS Undertaking: Operations and maintenance and indirect cost factor study, 7 April 2008
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Once again, inter-exchange cables, multiplexing equipment and local switching equipment
are not required to provide the ULLS service and therefore cannot have any of those costs

allocated to them.

Forward-looking adjustment

The O&M factors are calculated by dividing the operating expenses by the capital
investment. For most cost categories the costs are derived from the RAF. However the

ducts and pipes and copper cables investments are taken from the TEA model itself:

The forward-looking adjustment is, as in prior models, made to 2 plant and equipment
categories: Ducts and Pipes and Copper Cables. For these two categories, Telstra has

adopted the full investment cost from the TEA model [Paragraph 20].

Telstra notes that these two categories make up 96% of the total O&M expenses, which
signifies the effect that this adjustment has.

Furthermore the investment costs come from a single ESA, [ ]TCL

This adjustment is highly unusual. In effect, it ensures that these O&M costs are not in fact
a proportion of the investment costs but are the original O&M expenses taken from the
RAF (scaled by the variation in the capex per line of the ESA from the reference ESA
[ ITCI). This is due to the fact that the TEA model multiplies the O&M factor by the
modeled investment — the same as the denominator used to calculate the factor from the
original O&M expenses. It is not correct to use the original O&M expenses in the TEA

model because:

e itis not the method used by the other jurisdictions noted by Telstra in footnote 1 of the
study document

e Telstra is applying O&M expenses from a historical network that includes legacy
technology to a forward-looking network

¢ it makes no adjustment for an efficient operator.

e [ JTClI is not representative of the remaining Band 2 ESAs. A quick check reveals that

its average capital expenditure per line is more than 10% above the average for all
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Band 2 ESAs. This results in the O&M costs being on average more than 10% lower
than if all ESAs had been used.

This method also raises logistical problems, such as the TEA model having to be run twice:
first before the O&M factors can be calculated, and once again afterwards to allow the
calculation to complete. (We note that in the second calculation the time-consuming
engineering module would not have to be run again.) This adds the problem of keeping the
O&M study up to date after TEA model updates. We note that this process is not automatic
and is not documented, and thus adds an element of risk into the process of running the

model.

Installation costs

It is not clear whether or not the RAF investment costs include capitalised planning costs.
They should include installation costs because the O&M factor is applied to the investment
costs in the model after it has been marked-up with the indirect expenses loading factor

(which includes capitalised planning costs etc, as described in Telstra’s report®®).

If the RAF investment costs do not include such planning costs then the factor is a pre-
planning cost factor, and should be applied to the model pre-planning investment costs, to

ensure that the planning costs do not have O&M expenses added to them.

5.4.2 Indirect expenses

Allocation of non-ULLS costs to ULLS

A TSLRIC calculation can only include costs incurred by the provision of the service being
costed (or costs that are common to all services). The ULLS costing cannot, for example,

include any retail costs because retail costs are neither directly attributable to ULLS nor are

36

Telstra’s response to ACCC questions, pp 16-17
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common costs®’. ULLS is not a retail service and retail costs would not be reduced if
Telstra did not offer ULLS. The ‘product and customer’ cost factor of the indirect expense
category from Telstra’s factor calculation workbook includes the following costs that are
neither attributable to ULLS nor are common to all services, and thus should not be
allocated to ULLS:
e retail costs: marketing, sales, billing®, bad debt, interconnection, international
settlement costs
® network support costs: power systems, network management systems.
There are possibly other costs that should not be included in the ULLS calculation, but it is
not possible to tell without further breakdown of the cost categories (such as the ‘general
administration’ and ‘information technology’ expense). As noted above in section 5.3.11,
this error clearly shows that the model does not calculate TSLRIC+ costs.
Removing retail and the other costs that cannot be attributed to ULLS as mentioned above
reduces the cost by around [ ]JTCI per line.
Indirect expense adjustments
Telstra makes four adjustments to the indirect expenses prior to calculating the indirect
expense factors:
e climinate depreciation
e eliminate ULLS specific costs: Telstra describes this adjustment as being calculated on
the ULLS specific costs worksheet. However no such sheet exists in this study
workbook.
e climinate installation costs: we agree that these should be removed if included
elsewhere
8 We have used the term ‘common’ costs to refer to costs that are common to all services — and must be allocated to all services —,
and ‘shared’ costs to refer to costs that are common to only a subset of the services — and thus are allocated only to that subset.
The Pricing Principles 1997 paper calls both of these types of costs common costs (Appendix 2).
% Wholesale billing should be included
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e climinate operator services costs: we agree that these should be removed as they are

not required to provide the ULLS service.

5.4.3 Network support assets

Like the O&M costs, non-ULLS costs should not be included in the network support asset

factors.

5.4.4 Indirect assets

Indirect assets adjustments

Telstra makes six adjustments to the indirect asset costs prior to calculating the indirect

asset factors:

e add accumulated depreciation (this appears to be incorrectly labeled ‘removed
accumulated depreciation’ in the spreadsheet)

e remove retail depreciation

® remove non-communications assets: we agree that any costs not associated with ULLS
should not be included in the calculation

* remove retail investment costs: as above

e remove ULLS specific costs: we agree that these should be removed if included
elsewhere

e remove other investment and receivables: we agree that any costs not associated with

ULLS should not be included in the calculation

5.5 Conclusion

We have noted a number of areas in which the model appears to be implemented

incorrectly. Where possible we have estimated the effects of these errors.
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‘Distribution — collapsed’ worksheet

The methodology used to calculate the area (square kilometres) for each distribution area is
not explained. However we are unable to comment on its level of accuracy. This has an
important impact on the model’s results.

‘Main — collapsed’ worksheet

No more than one conduit per cable should be used: an additional conduit per trench should

not be required. The effect of this additional conduit is to add about [ JTCI to the cost per

line.

Costing module, ‘input costs and rules’ worksheet

installed copper cable costs appear to be significantly higher than we have seen in other
jurisdictions

joint costs appear high

O&M and indirect costs are added after the indirect overheads ‘loading factor’ is
applied, which means that the loading factor is applied to O&M and indirect costs. It is
not clear that should happen for all indirect costs (if any). The O&M and indirect costs
may therefore be too high by the amount of the loading factor. If this is the case then
the O&M and indirect costs are about [ JTCI too high.

Costing module, ‘Inputs capital cost’ worksheet

Lifetimes: the lifetimes of the equipment are greater than in other models we have
seen, although we expect these are financial lifetimes set by the Australian Taxation
Office.

Sharing revenue: it is not normal to use revenue to take into account sharing between
operators. TSLRIC is supposed to represent the cost to an efficient forward-looking
operator of providing a service, and unless the sharing revenue exactly offsets savings
made by such an operator when sharing, then using actual revenue figures is not

correct.
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® O&M and indirect costs factors: in general, these are higher than we have seen before.
High cost factors will naturally result in a high ULLS price.

e The TSLRIC calculation appears to incorrectly treat some shared costs as common
costs: it include the costs of some items in the mark-ups that cannot be attributed to
ULLS. The ‘product and customer’ cost factor of the indirect expense category from
Telstra’s factor calculation workbook includes the following costs that are neither
attributable to ULLS nor are common to all services, and thus should not be allocated
to ULLS:

— Retail costs: Marketing, sales, billing®®, bad debt, interconnection, international
settlement costs
— Network support costs: power systems, network management systems.

Removing these costs reduces the cost by around [ ]TCI per line.

Costing module, ‘Investment summary’ worksheet

There are two implementation errors on this sheet:

e Distribution network: The model incorrectly allocates the entire cost of the
distribution network to the ULLS service (by dividing the total cost of each category
by the number of ULLS lines — the total lines less lines with fibre main cable).

e Main network: The model calculates a weighted average between the ULLS service

and basic service rather than the straight cost of ULLS.

The effect of these errors is to overestimate the cost of the ULLS service by just over
[ ITCI. While the overestimation is only in the order of a few per cent (due to the small
amount of fibre in the network), this error is at a very fundamental level and undermines

confidence in the remainder of the model.

39

Wholesale billing should be included
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6.1

Implementation

In this part of the review, we searched for implementation issues in the model. This is a
low-level check that ensures there are no spreadsheet or other coding or logic errors in the

model that may cause it to produce incorrect results.
The model components reviewed are:

e distribution engineering module (section 6.1)
® main engineering module (section 6.2)

e costing module (section 6.3)

Note that our search was by no means comprehensive: there are likely to be errors that we

have not found. We have not noted trivial errors such as typos or mislabelled cells.

Distribution engineering module

In the ‘distribution collapsed’ sheet, there is a calculation that determines the number of
joints due to a cable size change (in the taper design scenario). However we note that the
number of pairs jointed in such a cable join is that of the larger cable, rather than the
expected smaller cable. That is, if a 30 pair cable joins a 10 pair cable, the model assumes
30 pair joints rather than the expected 10 pairs. This has a minor effect in the tapering

scenario and no effect in the non-tapering scenario.
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6.2 Main engineering module

We found no problems with this workbook.

6.3 Costing module

We noticed that the sharing revenues for band 2 will be applied to all ESAs, independent of
the band to which they belong. This does not affect the current version of the model but
may need to be corrected in future versions, otherwise costs may be very slightly

overstated.

In the ‘cost calculator distribution’ worksheet, it appears that the ‘enclosure cost per pair’
calculation on row 29 is the ‘joint enclosure cost’ divided by ‘number of cables jointed at
each pit’ rather than divided by the number of pairs. We are unable to be sure whether the
error lies in the number or the field description. The value for ‘enclosure cost per pair’ is an
input at this point, and is not explained. This does not have a large effect on the result

(though not insignificant).
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ACCC questions

In this section we answer the questions raised by the ACCC in its Discussion Paper®. Note

we have not addressed the questions that were beyond the scope of our assignment.

Ability to properly assess the TEA model
These questions relate to the discussion in section 5.2 of the ACCC discussion paper.

Is the documentation provided by Telstra sufficiently comprehensive and clear for parties
to understand and navigate the TEA model? If not, indicate what other information you

require to be able to assess the TEA model.

Although the quality of the documentation is of an acceptable standard, there are a few
instances when certain calculations and inputs are not sufficiently explained, such as the
explanation of the calculation of the 13% indirect overheads cost’' (we note there is
additional explanation in Telstra’s response to the ACCC’s discussion paper) and the heavy

gauge cable required in the main module®.

40

41

42

ACCC, Telstra’s Access Undertaking for the Unconditioned Local Loop Service: Discussion paper, June 2008
The model user guide describes the indirect overheads as "Loading Factors for Indirect Overheads [that] cover network
management, materials handling and purchasing and other construction related costs that Telstra is required to capitalise.”

(section A.5 (b))

Telstra, Access Network Dimensioning Rules: Long run incremental costing model input, section 3.1.1.2
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Is the TEA model sufficiently flexible to allow reasonable ranges of values for key
parameters to run different scenarios at an appropriately disaggregated level? If not,

provide evidence to support your reasons.

e Key design parameters (such as fill factors, distances between joints, customer density
parameters and high level sharing) can be varied in the front end.
e Key economic and pricing parameters (such as capital costs, terrain ratios and O&M

factors) can also be varied in the front end.

It is not possible to vary network architecture (made up of the locations of pillars,
manholes and pits) and distribution area sizes to test the level of efficiency in the design, as

this information is not variable in the model.

Does the TEA model identify all relevant parameters required to assess the cost outcomes?

If not, provide evidence to support your reasons.

The model does not provide any details of efficient routes: it simply provides distances
between fixed points on the routes, as detailed in the engineering module sheets. There is

no way of verifying that these routes are indeed the most suitable or efficient.

Do you consider the formulas underlying each individual module (and any assumptions
behind the use of these formulas and modules) to be sound? If not, provide evidence to

SUpPOTt YOUF reasons.

We do not believe that the modules correctly implement a TSLRIC calculation. There are
two problems: the first is the cost of the main network is a weighted average over both
ULLS (copper-based) and basic service (fibre-based), rather than the average ULLS cost
only. The second is that the full cost of the distribution network is allocated to only the
ULLS, rather than all services that use it (that is, ULLS and basic service fibre-fed
services). While the effect of these problems is not large when the number of fibre-fed
lines is low, we believe it is important that the TSLRIC calculation is correctly

implemented.
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Do you consider the reactions of the model to changes in values of key inputs to be
consistent based on your experience, economic intuition and financial principles? If not,

provide evidence to support your reasons.

In general, the output of the model does react as expected when the inputs are changed
(given the inputs Telstra has used). However one of the important tests normally carried
out on such models is a sensitivity to demand. It is not possible to carry this test out

because this part of the model is not able to be varied.

Do you consider there are any internal inconsistencies in the model or the formulas? If so,

provide evidence to support your reasons.

We noted a small number of other implementation issues that do not have a large impact on

the results. See section 6 of this report.

Telstra’s proposed ULLS monthly charge

Do you consider the TEA model capable of producing reasonable TSLRIC cost estimates

having regard to the legislative criteria set out in section 152AH?

We do not believe the model can produce reasonable TSLRIC cost estimates because its

implementation of the TSLRIC methodology is incorrect.

As the TEA model does not allow the positions of pits, pillars and cable routes to vary
from those actually deployed by Telstra, one of the key access network cost drivers
(distribution cable length) is fixed. This leads to a modified incremental cost calculation
which produces estimates that cannot properly be described as long run incremental cost

and is thus inconsistent with a modelling approach based on TSLRIC principles.

Do you consider the model takes account of existing and future demand? Do you consider
this relevant in considering whether the cost model is capable of producing reasonable

TSLRIC cost estimates?
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The model does not model different years — it models a fixed point in time. As such it uses
a fixed level of customer demand. Telstra does not say at which point in time this level of
demand represents and in this regard it does not consider future demand. However because
it models cable fill factors of less than 100%, there may be sufficient capacity in the

modelled network to accommodate future growth.

It is unusual for a TSLRIC model to generate prices over a period of time while only
considering the demand from one year. However this should not disqualify the model from

being suitable.

Should the ACCC consider the assessment of only one part of the ULLS monthly charge
(that is, not specify the ULLS specific charge)?

For a correct TSLRIC calculation, all costs incurred when providing ULLS should be
included. This includes costs specific to ULLS — that is, costs that are incurred solely to
provide ULLS. This would include exchange access and security, cable ties between

Telstra and the other operator’s equipment (where provided by Telstra), ULLS billing, etc.

Network design and engineering rules

Do you consider the model applies best-practice, forward-looking engineering practices to
determine plant and equipment requirements for providing ULLS? In discussing this issue,

interested parties are asked to address the relevant statutory criteria in their comments.

We consider that Telstra’s ‘best-practice’ network design satisfies its own ongoing

requirements and is at odds with the requirement to be efficient.

The model does not optimise the ‘last mile’ copper access network between the exchange
and customer locations as a conventional scorched node model would do. The TEA
model’s approach on this issue is contrary to that adopted in a number of jurisdictions in

unbundled local loop models and is unlikely to produce an efficient network design.

As an example we consider the non-tapered versus tapered architecture: a non-tapered

architecture is suitable for new exchange areas or distribution areas where future demand is
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unknown, and the network must accommodate the possibility of new subdivisions or multi-
dwelling buildings anywhere along the length of the distribution cable. However in existing
exchange areas where potential for network growth is limited, a tapered architecture is
more suitable because the spare capacity afforded by a non-tapered design is not required.
In using a non-tapered architecture, Telstra is passing on the costs of over-building its

network to its ULLS customers. See section 3.2 for a detailed discussion.

Is a model based on the actual existing Telstra network likely to generate cost estimates
that are forward-looking and efficient (and therefore in line with the section 152AH
criteria)? Would these estimates differ from those of a hypothetical efficient forward-

looking network?

The TEA model preserves much of Telecom Australia’s historical network design
philosophy. Such an approach implicitly assumes that Telstra’s historical node layout is
efficient, however there is no evidence to support this assumption and so we are unable to
be satisfied that this is the case. The approach is thus highly unlikely to produce an

efficient network design.

While there may be some optimisation in the network — optimising the cables between
pillars, manholes and pits — the model does not optimise the location of these points. See

the discussion on ‘efficient network design’ in section 3.2.

Do you consider Telstra has used the appropriate network assets to model an efficient
forward-looking network that provides ULLS? Comment on whether the TEA model
includes costs that are legitimately incurred in the efficient and forward-looking provision

of the ULLS. Is there over-provisioning of elements in the network?

We believe that in general Telstra has used the appropriate network assets (although their

use of them is often not optimised).

The TEA model includes costs that cannot be legitimately incurred when providing the
ULLS.

There does appear to be a degree of over-provisioning in the network. For example, the

number of conduits is determined as the number of cables plus 1, rounded up to the nearest
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conduit configuration (1x50mm, 1x100mm, 2x100mm, 4x100mm, 6x100mm, 8x100mm,
12x100mm, 12x100mm, 16x100mm, 20x100mm, 24x100mm)*. However the spare
conduit should not be required for an efficient network that is not required to allow for
future growth, and nor should the number of conduits be limited to the standard
configurations. The number of conduits should be precisely the number required to support

the required cables.

Do you consider that the manner in which Telstra has optimised the distribution and main

cable routes is appropriate to model an efficient and forward-looking model?

No. See the discussion on ‘efficient network design’ in section 3.2

The model’s methodology does not ensure that the network design is efficient and forward-
looking, because neither the distribution engineering module nor main engineering module
performs any design work. All relevant network design functions are effectively pre-

empted by existing network architecture contained in the network database.

Cost valuation

Do you consider the cost estimates reflect the ‘replacement’ cost of network assets? That
is, (1) do they reflect the most efficient technology? (2) reflect the competitive market rates

for relevant plant and equipment?

As noted above, we believe that in general Telstra has used the appropriate network assets,

although its use of them does not appear to be optimised.

The two key costs in the model — trenching and copper cable costs — appear to be high (see

section 2).

The model does not appear to determine the forecasted network cost estimates for each
vear of the Undertaking. What do you consider would be appropriate price trends for these

cost estimates?

43

Telstra, Access Network Dimensioning Rules: Long run incremental costing model input, section 3.3.3.1
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We have not examined the issue of price trends in this study.
Comment on the appropriateness of the value for the loading factor for indirect overheads.

The value appears high, though without any documentation and without being able to see

its derivation we are not able to justify conclusion.

Trenching costs

Comment on Telstra’s approach of deriving trenching costs. Having regard to the
reasonableness criteria under section 152AH, do you consider that trenching costs should
take account of the different surfaces (and therefore different construction activities) in
estimating the cost of the ULLS? If Telstra were to lay copper today, would it face
trenching costs that take account of different surfaces? Provide reasons to support your

submissions.

Although trenching costs must take account of surface type and terrain, we believe that, in
the environment in which Telecom Australia laid the cable, existing surfaces types would
generally have lead to low cost trenching, with few surface breaking and re-instatement

costs.

Normally, per metre costs for trenching are affected by line density and terrain. Line
density is a proxy for typical surface type, such as concrete in CBDs, and mixes of
concrete, asphalt and turf in lower density areas. Line density and terrain directly affect the
trenching technologies which can be used — expensive concrete cutting in CBDs and

possibly extremely cost effective mole-ploughing in rural areas.

If Telstra were to lay large amounts of copper today in highly developed urban and
suburban areas (using only the methodology allowed in the TEA model), we expect that
planners and engineers would take steps to avoid expensive surface breakage and re-

instatement by trenching turf where possible and using extensive drilling.
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In fact, Telstra would only lay copper today in new developments where it had access
rights, could use cost effective trenching techniques and could avoid surface breakage

issues.

Comment on the appropriateness of the application of input ratios that identify the
percentage of instances of different types of terrain, and probable occurrence of various

types of placement activities where a plant is built.

Average trenching costs are often calculated on the basis of ratios of trenching technology

usage and the frequency of occurrence of impediments, such as road or culvert crossings.

What should the surface barrier assumption be?

The surface barrier assumption should avoid expensive surface breakage and reinstatement
by trenching turf, using extensive drilling and adopting modern access network

technologies and architectures where possible.

Trench sharing

If Telstra were laying the copper today, would Telstra be able to avail itself of the existing
conduits laid by gas, electric or water utilities? Are there limitations that Telstra might

face in its ability to share with other utilities?

As mentioned above, if Telstra were laying its copper network today, it would encounter
many existing underground utilities. There are modern examples of fibre optic networks
accessing gas and sewer utility pipes, but we know of no examples of new copper networks

being pulled into non-telecom conduits.

Is it appropriate to have regard to Telstra’s historical trench sharing figures under a

forward-looking network?

The level of historical trench sharing has been determined by the incentives Telstra or its
predecessor had at the time of network build. A forward-looking network built using the

most efficient means possible would not replicate infrastructure and would probably look
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for any opportunities to share and co-locate. On this basis, Telstra’s historical sharing

figures may not be useful for cost modelling.

Has Telstra taken account of all trench sharing activities in the copper network?

It is extremely difficult to tell if all sharing activities have been accounted for due to the

abstract nature of the route information in the TEA network database.

For example, it is common for distribution and main cables to share trenches and this cost
saving is taken into account when designing serving areas. It is likely that the TEA model
builds two trenches in this case — one main cable installation from exchange to pillar, and

one distribution cable from pillar to customers along the main cable route.

Based on our experience, we expect that the model significantly underestimates sharing

overall.

Comment on the trench sharing default parameter values. Are these appropriate values?

The principal sharing factor in the model is the main cable — inter-exchange cable
proportion of [ JTCI%. In our experience, this factor would be appropriate for CBD or
very urban areas. In less dense areas the factor would rise to 15% or higher, depending on

the structure of the network inter-exchange rings and population layout.

Operations and maintenance and indirect cost factors

The RAF does not distinguish between costs across Bands. The RAF also provides revenue
and cost data for a range of Telstra’s networks (fixed and mobiles). As the Undertaking is
for only Band 2 and relates only to the CAN, is the approach used by Telstra to estimate

costs using the total value of all the services in the RAF reasonable?

While ideally costs would be distinguished across bands, in practice most operators do not
record O&M costs to that level of detail. Most regulators allow O&M and indirect cost
factors to be constant between exchange types so that the overall costs are proportional to

the capital investment spent on that exchange.
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Do you consider that the O&M costs for the distribution and main network should include
only those costs associated with the copper network (that is, properly exclude provision of

the service on the fibre network)?

Ideally the O&M costs (that are applied to the copper distribution and main networks)
should only include the O&M costs associated with the copper network. However the most
important consideration is that the numerators (the operating expenses) and the

denominators (the investment costs) used to calculate the factors are consistent.

Comment on Telstra’s approach to calculating O&M expense and indirect cost factors. In
particular, provide views on Telstra’s approach to using: (1) the total sum of the cost to all
RAF products (2) the total sum of all directly attributable, attributable and non-
attributable costs for all these products (3) the total sum of the cost to Internal and

External Wholesale Businesses.

It is not usual for maintenance costs to be broken down by product — in fact, this sort of
categorisation is usually very difficult because often it is not possible to determine which
service incurs the maintenance cost in question. Most regulators allow maintenance and

operations costs to be calculated over all products.

Comment on whether Telstra should be using historical or current costs in factor cost
estimates. Comment on whether the historical O&M and indirect costs used to calculate
factor percentages reflect efficient costs. Are Telstra’s historic cost estimates for the ULLS
reasonable? In discussing this issue, interested parties are asked to address their

comments in accordance with the relevant statutory criteria.

Most regulators allow current or historical costs (as recent as possible). However efficiency

factors (perhaps obtained through benchmarking or other comparisons) are usually applied.

We have no comment on the actual values used by Telstra.

Are the categories used to calculate O&M and indirect cost factors appropriate?

We have no comment on this question.
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Are the adjustments applied to the O&M and indirect costs appropriate? For instance, is
the forward-looking adjustment for Investment Costs in Ducts and Pipes and Copper

Cables appropriate?

The forward-looking adjustment is not appropriate because it effectively disallows any
reductions in O&M costs due to gains in efficiency. This issue is properly described in
section 5.4.1.

Do you consider that Telstra is more efficient under a TEA model design where the level of
O&M expenses calculated in the TEA model is approximately 10 per cent below Telstra’s
actual O&M expenses allocated to ULLS in the RAF?

The O&M expenses are only 10 per cent below the actual O&M expenses because they
include costs that cannot be attributed to ULLS. If those costs are removed then the
modelled O&M costs are actually higher than the actual costs (see section 5.4.1).

Cost of capital

Out of scope of this assignment

Calculating annualised and unitised ULLS costs

Is Telstra’s method of calculating annualising and unitising network costs appropriate?

Provide reasoning to support your submission.

Telstra’s method of calculating annualisation factors is unusual. See section 5.3.10 for

further discussion on annualisation.

Is assuming end of year cash flows an appropriate assumption? Provide reasoning to

support your submission.

We have no comment on this question.
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7.10 Depreciation
Comment on the appropriateness of Telstra’s default depreciation schedule. Do the values
appropriately reflect the expected decline in the economic value of the underlying assets?

Provide evidence where possible, with reference to the reasonableness criteria set out in

section 152AH of the Act.

We have no comment on this question.

7.11 Reasonableness of the non-price terms and conditions

Do you consider that these non-price terms and conditions ensure access seekers have the

ability to reasonably access the ULLS? Provide reasoning to support your submission.

Out of scope of this assignment

Are non-price terms and conditions contained in the Undertaking consistent with the
reasonableness criteria set out in section 152AH of the Act? Provide reasoning to support

your submission.

Out of scope of this assignment
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8.1

Telstra’s response to ACCC questions

In this section we review Telstra’s response to the ACCC questions™.

Comments on introduction
From the first paragraph of the introduction:

The TEA model [...] accurately calculates the costs of providing ULLS, having regard to

[...]1 7532793 real lines, and 7 489 427 network structure points along real network routes.

That there are only 0.5% fewer historical structure points than lines gives credibility to our

claim that the network has not been optimised, but rather is a historical configuration.
From the second paragraph:

The TEA model is based upon the best data available, data extracted from a world class
engineering database system. It measures distances between real geographic points with

extraordinary accuracy.

This second sentence is in fact incorrect. The model does not measure any distances. As
noted in section 4.2, the design part of the calculation is missing from the model and has

not been made available to us (and thus can neither be verified nor is it transparent).

44

Telstra, Telstra’s ordinary access undertaking for the unconditioned local loop service: response to the ACCC’s discussion paper
dated June 2008, 12 August 2008
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8.2 Comments on section B.1, “Consistency with the standard access
obligations”

No comment. These question are beyond the scope of the model check.

8.3 Comments on section B.2, “Ability to properly assess the TEA model”

Is the documentation provided by Telstra sufficiently comprehensive and clear for parties
to understand and navigate the TEA model? If not, indicate what other information you

require to be able to assess the TEA model.

We agree with Telstra that the documentation is of high standard when compared to the
documentation provided with other models we have seen. However as noted in section 7.1,

not all formulae and inputs are documented.

Is the TEA model sufficiently flexible to allow reasonable ranges of values for key
parameters to run different scenarios at an appropriately disaggregated level? If not,

provide evidence to support your reasons.

Telstra claims that because the model makes use of Excel spreadsheets, the model is
flexible. However a key driver of costs is the demand and the distance between structure
points. Often in similar cost models the number of lines at each site can be varied, and the
routing between customers and the exchange can be varied (such as by using different
distribution area sizes). It is not possible to vary either of these parameters in the TEA

model.

Does the TEA model identify all relevant parameters required to assess the cost outcomes?

If not, provide evidence to support your reasons.

Telstra explains why a number of parameters have been hard-wired into the model and not
included (and explained) on the inputs sheet. However this is for convenience to Telstra, to
allow it to keep the model simpler. This reason is not satisfactory in either explaining why

the inputs are not identified or in justifying why the inputs cannot be allowed to vary.
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Do you consider the formulas underlying each individual module (and any assumptions
behind the use of these formulas and modules) to be sound? If not, provide evidence to

SUPPOTt YOUr reasons.

We agree with Telstra’s claim that various bugs that have been identified have been
corrected in model updates. We hope that it continues to fix issues, such as those listed in

this report.

Do you consider the reactions of the model to changes in values of key inputs to be
consistent based on your experience, economic intuition and financial principles? If not,

provide evidence to support your reasons.

As noted above in section 7.1, the reactions of the model to changes in the values of key

inputs are broadly as we would expect.

Do you consider there are any internal inconsistencies in the model or the formulas? If so,

provide evidence to support your reasons.

We disagree with the Telstra’s assertion that it has used the correct approach in deriving
the architecture of the model. As discussed in section 3.2.1, the model has too much of a
historical emphasis and is not representative of an efficient forward-looking operator.

Telstra’s proposed ULLS monthly charge

Do you consider the TEA model capable of producing reasonable TSLRIC cost estimates

having regard to the legislative criteria set out in section 152AH?
The model does not correctly implement TSLRIC:
e It allocates costs that are not required to provide the ULLS service to ULLS (section

5.3.11)

e Not all inputs are variable (section 3.4)
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Do you consider the model takes account of existing and future demand? Do you consider
this relevant in considering whether the cost model is capable of producing reasonable

TSLRIC cost estimates?

Telstra points out that because demand for its fixed network is falling, its approach with

regard to this issue is conservative. We agree that this is the case.

Should the ACCC consider the assessment of only one part of the ULLS monthly charge
(that is, not specify the ULLS specific charge)?

Telstra believes that the inclusion of ULLS specific charge makes no difference to the
result because the Undertaking value is far less than the model’s result. However we
believe for correctness the model should include all costs of providing the ULLS service,

which includes the ULLS specific charge.

Network design and engineering rules

Do you consider the model applies best-practice, forward-looking engineering practices to
determine plant and equipment requirements for providing ULLS? In discussing this issue,

interested parties are asked to address the relevant statutory criteria in their comments.

Telstra claims that the model is best-practice and forward-looking. We agree that the model
uses a best-practice design that suits Telstra’s long term requirements, however we do not

believe it is efficient, which is the requirement of the 152AH criteria.

Is a model based on the actual existing Telstra network likely to generate cost estimates
that are forward-looking and efficient (and therefore in line with the section 152AH

criteria)?

Telstra repeats its claims that the model needs to be based on its existing routes. However

there is still no evidence that these routes are indeed efficient.

Would these estimates differ from those of a hypothetical efficient forward-looking

network?

i NETWORK

CONFIDENTIAL (REDACTED VERSION)



Review of Telstra TEA model version 1.1

Telstra acknowledges that the TEA model produces different results from a hypothetical
efficient forward-looking network, because its network is based on existing routes. Its
rationale is that hypothetical models cannot take obstacles into account. However we note
that most jurisdictions use cable routes based on the hypothetical operator rather than the
historical operator, and the hypothetical operator models can take obstacles into account by

placing cable routes along roads.

Do you consider Telstra has used the appropriate network assets to model an efficient
forward-looking network that provides ULLS? Comment on whether the TEA model
includes costs that are legitimately incurred in the efficient and forward-looking provision

of the ULLS. Is there over-provisioning of elements in the network?

We disagree with Telstra’s statement that there is no over-provisioning, including the

number of conduits and the cable fill factors (see section 5.2.3).

Telstra claims that the cost of the lead-ins should be included despite the fact that Telstra
levies a $299 installation fee for new connections that require cabling work. It gives three

reasons:

e Installation revenue under-recovers the cost of installation. This may be so, but this
does not mean that the entire cost of the lead-in should be recovered again through the
ULLS charge. This would include a certainly level of double recovery. Telstra should
reduce the cost of the lead-in by the amount of the installation fee that can be attributed
to the cabling. This can be determined as the difference between the installation fee
that includes cabling ($299) and the connection fee that requires no cabling ($59*°).

e As a matter of principle because Telstra owns and maintains the lead-in as a Telstra
asset. Indeed, Telstra should be able to recover any maintenance costs it incurs during
the life of the asset, but as above any recovery of the capital cost that has been paid for
by the customer is double-recovery.

e Telstra has not recovered the installation fee for every lead-in in the band. However
this is a forward-looking model, not a historical model, and Telstra must model the

network built out by an efficient operator today.

45

Source: http://www.telstra.com.au/movinghome/charges.htm

| 79

i NETWORK

CONFIDENTIAL (REDACTED VERSION)



80

8.6

Network Strategies Report for Optus

Do you consider that the manner in which Telstra has optimised the distribution and main

cable routes is appropriate to model an efficient and forward-looking model?

Telstra has introduced a new argument to justify its historical (non-efficient) network
design: that if it were to redesign the access network so that it were efficient, then the pillar
locations would not be consistent with a model calculating sub-loop unbundled prices,
which would need to use actual pillar locations. However sub-loop unbundling is only
required after the network is ‘cabinetised’ (pillars and cabinets are converted to active
cabinets are and fed with fibre). As noted in section 0, new cabinets are often installed and

existing cabinets are split or moved during cabinetisation, contrary to Telstra’s argument.

Cost valuation

Do you consider the cost estimates reflect the ‘replacement’ cost of network assets? That
is, (1) do they reflect the most efficient technology? (2) reflect the competitive market rates

for relevant plant and equipment?

Telstra notes that it has included planning and installation management costs as a (loading)
factor. As noted in section 5.3.1, this factor has not been documented or explained. Telstra

claims that the costs:

[...] are based on Telstra’s most recent experience in augmenting the CAN. Accordingly,

they are efficient, forward-looking costs.

It is simply not justifiable for Telstra to conclude that the costs are efficient and forward-
looking on the grounds that they are based on its most recent experience. This conclusion

must be justified.
The model does not appear to determine the forecasted network cost estimates for each
vear of the Undertaking. What do you consider would be appropriate price trends for these

cost estimates?

We have no comment on the response to this question.
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Comment on the appropriateness of the value for the loading factor for indirect overheads.

Telstra claims the loading factor consists of planning, management, supervision and
logistical support of installation. As noted in section 5.3.1, the derivation of this factor is

unknown and has not been included the documentation.

However while the value of the loading factor appears high (section 0) we agree that its
inclusion as a loading factor is appropriate because any improvements in the efficient use
of the network capital expenditure are also reflected in the value of the indirect overheads.
However including it as a loading factor means that it is also included in the O&M factor
and other indirect costs. This may not be appropriate and unnecessarily raise the value of

those overheads.

Trenching costs

Comment on Telstra’s approach of deriving trenching costs. Having regard to the
reasonableness criteria under section 152AH, do you consider that trenching costs should
take account of the different surfaces (and therefore different construction activities) in
estimating the cost of the ULLS? If Telstra were to lay copper today, would it face
trenching costs that take account of different surfaces? Provide reasons to support your

submissions.

We agree that an operator would incur trenching costs that reflect different surfaces.
However we do not agree with the proportions and costs that Telstra has used (see section
2).

Comment on the appropriateness of the application of input ratios that identify the
percentage of instances of different types of terrain, and probable occurrence of various
types of placement activities where a plant is built.

We have no comment on the response to this question.

What should the surface barrier assumption be?

| 81
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Telstra’s source for the surface barrier assumptions are as for the input ratios.
We have no comment on the response to this question.

8.8 Trench sharing
If Telstra were laying the copper today, would Telstra be able to avail itself of the existing
conduits laid by gas, electric or water utilities? Are there limitations that Telstra might
face in its ability to share with other utilities?
Telstra notes a number of difficulties with sharing with other utilities. We agree that in
reality sharing is difficult.
Is it appropriate to have regard to Telstra’s historical trench sharing figures under a
forward-looking network?
We have no comment on the response to this question.
Has Telstra taken account of all trench sharing activities in the copper network? Comment
on the trench sharing default parameter values. Are these appropriate values?
We have no comment on the response to this question.

8.9 Operations and maintenance and indirect cost factors
The RAF does not distinguish between costs across Bands. The RAF also provides revenue
and cost data for a range of Telstra’s networks (fixed and mobiles). As the Undertaking is
for only Band 2 and relates only to the CAN, is the approach used by Telstra to estimate
costs using the total value of all the services in the RAF reasonable?
We have no comment on the response to this question.
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Do you consider that the O&M costs for the distribution and main network should include
only those costs associated with the copper network (that is, properly exclude provision of

the service on the fibre network)?

We have no comment on the response to this question.

Comment on Telstra’s approach to calculating O&M expense and indirect cost factors. In
particular, provide views on Telstra’s approach to using: (1) the total sum of the cost to all
RAF products (2) the total sum of all directly attributable, attributable and non-
attributable costs for all these products (3) the total sum of the cost to Internal and

External Wholesale Businesses.

We have no comment on the response to this question.

Comment on whether Telstra should be using historical or current costs in factor cost
estimates. Comment on whether the historical O&M and indirect costs used to calculate
factor percentages reflect efficient costs. Are Telstra’s historic cost estimates for the ULLS
reasonable? In discussing this issue, interested parties are asked to address their
comments in accordance with the relevant statutory criteria.

We have no comment on the response to this question.

Are the categories used to calculate O&M and indirect cost factors appropriate?

We have no comment on the response to this question.

Are the adjustments applied to the O&M and indirect costs appropriate? For instance, is
the forward-looking adjustment for Investment Costs in Ducts and Pipes and Copper
Cables appropriate?

We do not agree with Telstra’s methodology. See our discussion in section 5.4.1.

Do you consider that Telstra is more efficient under a TEA model design where the level of

O&M expenses calculated in the TEA model is approximately 10 per cent below Telstra’s
actual O&M expenses allocated to ULLS in the RAF?

| 83
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We do not believe the modelled O&M expenses are indeed below the actual O&M
expenses. See our discussion in section 5.4.1.
8.10 Cost of capital

This is not with the scope of our assignment.

8.11 Calculating annualised and unitised ULLS costs

Is Telstra’s method of calculating annualising and unitising network costs appropriate?

Provide reasoning to support your submission.

Telstra uses a straight line depreciation profile to determine the annualisation factor. As
noted in section 5.3.10, it is more usual to use an annuity calculation to annualise capital

investment.

Telstra has unitised costs of the current number of all active lines. However, in correct
TSLRIC methodology, costs for each element should be unitised over the number of

services that use that element.

Is assuming end of year cash flows an appropriate assumption? Provide reasoning to

support your submission.

We have no comment on the response to this question.

8.12 Depreciation

Comment on the appropriateness of Telstra’s default depreciation schedule. Do the values
appropriately reflect the expected decline in the economic value of the underlying assets?
Provide evidence where possible, with reference to the reasonableness criteria set out in

section 152AH of the Act.
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We have no comment on the response to this question.

8.13 Reasonableness of the non-price terms and conditions

Do you consider that these non-price terms and conditions ensure access seekers have the

ability to reasonably access the ULLS? Provide reasoning to support your submission.

This is not with the scope of our assignment.

Are non-price terms and conditions contained in the Undertaking consistent with the
reasonableness criteria set out in section 152AH of the Act? Provide reasoning to support

your submission.

This is not with the scope of our assignment.
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9 Conclusion

In our review of the model we discovered a number of issues, both with the modelled
network and the implementation of the model. This indicates that the model is

inappropriate for calculating the cost of supplying ULLS.

The issues are summarised below, with the major (most significant) issues listed first.

9.1 Major issues

e The model incorrectly allocates costs that are not required to provide ULLS to ULLS,
such as fibre and MUX costs. While the effect this as on the end value is small because
of the small amount of fibre in the network, this is a major issue because correct

TSLRIC methodology is core to the model.

e In general, the per metre trenching costs are higher than expected. Trenching costs

form a large portion of the total costs.

e The total distance of main ducting is almost twice the length of main cable, due to
spare ducts being installed on all cable routes. Ducting costs form a large portion of the

total costs.

e In general, the per metre installed cable costs (including jointing and Telstra’s loading
factor) appear to be around 30% higher what we would have expected, based on our

experience of similar costs calculated in 2007.
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In addition to changing the mix of trenching techniques between density zones, the
TEA model should:

— set per metre costs for each trenching technique at an appropriate level for the
density zone

— not assume that network design standards will be the same in all zones where, for
example, road boring may be replaced by overhead lead-ins in some areas

— allow for alternative (forward-looking) cable placement technologies such as direct

burial of pre-ducted cable.

The source of the cost data is not transparent.

The model’s use of cable segment lengths has not been derived using a transparent
process. There are a number of steps used to derive the data that have not been
included in the TEA model.

There is no evidence that the cable paths or the cable routes defined in the model are

efficient.

The model is based on Telstra’s historical network, which is not likely to be efficient.
The New Zealand Commerce Commission rejected a model that used Telecom New
Zealand historical cable records for its universal service obligation study because it

was not efficient.

Telstra claims that its model is a form of scorched node. However it is not a generally
recognised form. The generally recognised meaning of scorched node (fixed exchange
and customer locations) has been used by a number of jurisdictions in unbundle local

loop models.

Telstra has designed the network to be ‘best practice’. However best practice is often
not the same as ‘efficient’ which is the requirement of the ACCC. Best practice suits
the requirements of Telstra for its own purposes rather than building the network most

efficiently.

There are two errors in the TSLRIC implementation:
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— All the costs of the distribution network are allocated to the ULLS customers
(rather than allocated between all services that use the distribution network)

— The costs per line of the main network is a weighted average over both the ULLS
and basic service customers. However these services use different assets (basic

service use fibre cables) and thus fibre costs are attributed to the ULLS customers.

e The O&M costs and indirect factors include costs that cannot be attributed to ULLS

such as retail costs and fibre costs.

e The forward-looking adjustment made to the investment costs used in the O&M factor
calculation effectively removes the dependency on the TEA model’s investment cost
calculation, effectively meaning that historical costs are used for the O&M figures and

removes any adjustment for efficiency.

Other issues

These are problems we found with the model that have either only a small effect or no

effect on the results.

e The TEA model makes no attempt to perform detailed terrain modelling, opting instead
for a simple Normal Terrain/Rocky Terrain split. Without substantive justification, the
proportion of normal to rocky terrain has been set at 90% normal, 10% rocky for all
ESAs in Band 2. All ESAs are assigned this profile: in reality, this value would

certainly change between regions.

e The density zone definitions (in terms of lines per square kilometre) are an input to the
distribution engineering module. Typically this would not be the case as the zones must

be carefully aligned with the assumptions used to differentiate costs in each zone.

e The structure of the model does not allow the customer locations or network structure
to be varied. This contravenes a requirement of TSLRIC that all factors can be varied.

There is no scope to use other access network architectures.
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The model uses a non-tapered architecture. This is more suited for a network that is
allowing for significant growth anywhere along the length of the cable. This is not in

existing exchange areas; Telstra is over-building the network in the TEA model.

A number of calculations and inputs are not explained, and a number of inputs are
hardwired into the model formulae. This makes the model less transparent. In
particular, how the customer density is calculated is not explained. This is important
because it determines the density zone the distribution area is in, which affects the

trenching costs.

A number of unit costs appear high, including the copper cable costs, joint costs and

the indirect expenses loading factor. The derivation of the latter is not provided.

Sharing with other utilities is implemented by considering sharing revenue. This is an
unusual way of implementing sharing, because it is based on historical data rather than

forward-looking efficient data.

The method of calculating the annualisation factors is unusual. Using an annuity or

tilted annuity is the preferred method.
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