Memorandum

Draft Reconciliation Report: Top-down model vs Bottom-up
LRAIC model v2.5.0

1 Summary

The reconciliation of the top-down model provided by TDC and the bottom-up model
produced by NITA forms an important part of the process of creating a hybrid LRAIC
model which reflects the costs of an efficient SMP operator in Denmark.

However, in this revision of the hybrid model, some far-reaching changes were made
which created difficulties in reconciling costs between the TD and BU models. In version
2.5 of the LRAIC model, the traditional core TDM infrastructure has been replaced by an
all IP-based network, which is deemed to be the modern equivalent asset in an NGN
environment. As a result, many of the technical products in the top-down model no longer
have direct equivalents in the bottom-up model. By the same token, where IP equipment is
currently deployed in TDC's network, this is on a much lower scale than that presumed in
the BU model since it does not as yet convey the bulk of voice (and data) traffic. So even
though both models include media gateways, VolP session border controllers or
softswitches, assumed equipment and traffic volumes will not be comparable.

Moreover, the TD model is based on demand volumes for 2007, the basis for the 2008
regulatory accounts, while the data in the BU model has since been updated to 2008
volumes. Due to these factors, NITA found that a detailed product-level reconciliation did
not yield any meaningful results, as it was effectively comparing apples and pears.
Therefore, the analysis has been performed at an aggregated cost level, based on a
comparison of network element costs rather than product costs.

For the purposes of this reconciliation, costs have been grouped into the following broad
cost pools:

Access
e Trench, duct, civil works
e Copper cable
* Fibre cable
¢ Distribution points
e NTPs
Core

¢ Trenching, cabling
¢ Transmission equipment
¢ Exchange equipment
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Colo & Other

e Housing, racks
Cabling
Power
BSA-related
Raw copper-related
IC-related

For each category, a comparison was made of gross replacement costs (GRC) as well as
annual costs based on annualised GRC, direct opex and indirect opex.

A summary of the reconciliation results is shown below:

Summary
Top down Bottomn up Yariance
DKK DKK BU/TD

GRC 30,020,851,523 33,060,905,786 110%
Annualised GRC 3.663.878,380 2.239.509 626 61%
Direct opex 2,694,226 840 1.539,503,820 57%
Indirect opex 803.924,725 671.582 646 74%
Total annual costs 1,262,0629,945 4,450,606,091 61%
Expensed capex - 1,778,545 277

Annual & expensed 1,262,029,945 £,229,151,259 86%

Hotes

TD: Extraordinary costs are included in direct npex

TD: Accommodation, power & aircon costs are included in annualised GRC but not GRC
BU: Common site costs are included in direct opex

On a GRC basis, the BU model values assets at 10% higher than the TD model. It should
be noted that not all cost categories in the TD model have been assigned GRC values.
The missing items are worth an estimated DKK 710 million in GRC terms, based on their
annualised GRC, which would reduce the difference between the two models to 8%. The
main explanation for the variance, however, is likely to be found in the different
interpretations of the Modern Equivalent Asset (MEA) principle in the two models.
While the BU model has replaced the entire core network with an IP-based infrastructure,
the TD model still retains elements of its existing SDH platform as the MEA for older
technologies such as ATM and DXX. As a result, the reconciliation ends up comparing
two rather different asset bases with correspondingly different valuations.

On an annual basis, including expensed capex, the BU model costs are 14% below the
TD costs included in the reconciliation (approx 95% of total costs in the TD model). The
lower annual cost is largely due to the deployment of more efficient assets in the BU
model, based on a single platform, rather than various legacy networks included in the
TD model, with associated higher maintenance costs.
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The reconciliation results for total annual costs, including expensed capex, are shown
below:

Top down Bottom up Variance
Total annual cost Total annual cost Total annual cost
DKK DKK BU/TD
Access
Trench. duct. civil works 1.464,126.256
Copper cable 462.441.127
Fibre cable 36.767.915
Distribution points 122,704,819
NTP 2.012,105.886
Access other - {6.326,273)
Total 3,913,154,242 4,092,810,724 165%
Core
Trenching. cabling 464 527,393
Transmission equipment 184,292 869
Exchange equipment 1.212,361.503
Core other 97 375,145
Total 1,958,556,921
Colo & Gther
Housing, racks 18,709,321
Cabling 25 466,680
Power 20,379,783
BSA-related 30,229,153
Raw copper-related 65,536,118
IC-related 11,614,070
Other 5,848,599
Total 806,238,679 177,783,724
Total all network models 7,262,029,945 6,279,151,369 86%

A detailed examination of the individual network models is provided in Sections 4 and 5
of this report, following an overview of the reconciliation methodology and scope in
Section 2, and a discussion of costing methods and network sizing in Section 3.

The document concludes with a review of compliance with the common and top down

guidelines set out in the Model Reference Paper published by NITA in 2008. This is
provided in Sections 6 to 8.
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2 Introduction
2.1 Method and Scope of Reconciliation

As part of the LRAIC modelling and consultation process, the top-down model delivered
by TDC on 19 January 2009 was reconciled with the draft bottom-up model released by
NITA in January 2009 (v2.5.0), which together will make up the Draft LRAIC Hybrid
model.

The reconciliation has been performed mainly at the input, rather than output level, for two
reasons. First, gross replacement costs are provided for network elements (or inputs) only,
making a GRC comparison at product (or output) level unfeasible. Second, in version 2.5
of the LRAIC model, the traditional core TDM infrastructure has been replaced by an all
IP-based network, which is deemed to be the modemn equivalent asset in an NGN
environment. As a result, many of the technical products in the top-down model no longer
have direct equivalents in the bottom-up model, or assume very different volumes.
Moreover, the TD model uses demand volumes for 2007, the basis for the 2008 regulatory
accounts, while the BU model v2.5.0 uses 2008 volumes.

Due to these factors, NITA found that a detailed product-level reconciliation did not yield
any meaningful results, as it was effectively comparing apples and pears. Therefore, the
analysis has been performed at an aggregated cost level, based on a comparison of network
element costs rather than product costs. While these still differ significantly (for example,
the BU model no longer contains network elements for SDH), costs at this level can be
analysed within broad categories, such as cabling, trenching, transmission or exchange
equipment, even though they may be based on different technologies.

2.2 Cost Categories

Costs have been grouped into the following cost pools:

Access
e  Trench, duct, civil works
e Copper cable
e Fibre cable
e Distribution points
o NTPs
Core

e Trenching, cabling
e Transmission equipment
e Exchange equipment

Colo & Other

¢ Housing, racks
Cabling
Power
BSA-related
Raw copper-related
IC-related
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For each category, a comparison was made of GRC costs as well as annual costs based on
annualised GRC, direct opex and indirect opex.

The splits between Access, Core and Colocation are based on the individual feeder models
that make up the BU model and are before reallocation of some network element costs
from Core to Access. For ease of modelling, some access equipment, such as POTS line
cards and MDF, is included in the Core model and reallocated to Access in the
Consolidation model. The costs in the reconciliation retain the original modelling structure
where line cards are included in Core. This was done so that the BU costs in the
reconciliation can be compared directly to the aggregate costs in the Consolidation model,
C_Services, before they are allocated to individual products. The division of costs into
Core and Access is therefore somewhat arbitrary and should be seen as a convenient
classification rather than a precise definition of the relevant LRAIC increment.

3 Comparison of Costing Methods and Volumes

Some of the differences between costs in the TD and BU models can be attributed to the
way in which costs have been allocated to network elements, and to different
assumptions regarding network size and utilisation.

3.1 Cost Approach in the TD model

The top-down model contains a number of options which allow the user to inspect costs
based on Current Cost Accounting (CCA) principles, Gross Replacement Costs (GRC) or
annualised GRC. The reconciliation is based on a comparison of GRC rather than CCA
costs, as this reflects the capital expenditure in the BU model.

Annualised GRC in the TD model is based on tilted annuities. The BU model includes a
number of different annualisation options, including straight line depreciation, standard
and tilted annuities and economic depreciation. To make the comparison between TD and
BU meaningful, all assets in the BU model have been annualised based on tilted
annuities for this exercise.

In accordance with the MRP guidelines, the TD model uses a cost of capital of 9.5%, but
has made this an input that can be modified by the user. For this exercise, the WACC in
the TD has been changed to 8% to make it consistent with the BU model. As TDC have
pointed out in their documentation, any changes in WACC will not feed through into the
CCA calculations, but since the reconciliation has focused on GRC rather than CCA this
is immaterial.

The cost inputs for network elements in the top down model are partly exogenous and
partly endogenous to the model, ie. some network element costs are calculated by the
model rather than based on direct user inputs. For the purposes of this reconciliation,
endogenous network element costs have not been included since they are composed of
inputs from other network elements and would otherwise lead to double-counting. As a
result, in some instances the TD network elements are broader than the BU network
elements. For the most part, however, the TD costs are more disaggregated than the costs
used in the BU model, since top-down costs are derived from in-house cost accounting
systems which are much more detailed than typical cost break-downs used in bottom-up
models.
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3.2 Network Sizing

In general terms, the network sizing of the two models ought to be consistent as they are
both intended to cover the same broad scale and scope — that of a national incumbent multi-
service telecommunications operator in Denmark. Within the BU model, the network
sizing is relatively explicit, this being the nature of such models. However, within the TD
model this is not the case. This is for two reasons:

¢ The underlying assumption of a TD model is to include what is there, except where
explicit adjustments are made.

¢ The actual TD model delivered by TDC actually commences part way down the
overall top-down cost allocation process, in that it starts with costs that have
already been allocated to individual network elements. Furthermore, no quantity
information for those network elements is included within the TD model.

For the above reasons, it is only possible to draw network sizing comparisons by exploring
the documentation provided alongside the TD model.

Two specific network sizing quantities are referred to in the TD model documentation: km
of core fibre; and numbers of copper pairs.

With regard to the first of these, the TD model documentation states that the number of
core fibre km (taken by NITA to refer to trench km plus underwater cable km) used within
the model is 16,725 km, representing a 12.9% reduction in the actual number in TDC’s
network today. Within version 2.5.0 of the BU model the total is 14,454 km. This results in
a variance of only 116%.

With regard to the number of copper pairs, the TD model documentation states that
2,585,163 pairs are in use with an assumed utilisation of 65%. This indicates that the TD
model costs are based on 3,977,174 pairs. Within version 2.5.0 of the BU model, the
number of pairs in use is 2,403,735 pairs representing a variance of only 107.5%. The
degree of utilisation varies in the BU model depending on where the cable is situated in the
access network.

Location in Total pairs costed | Pairs in use Utilisation
netwerk

ASM-PDP 3,236,289 2,403,735 74%
PDP-SDP 3,354,564 2,403,735 72%
SDP-NTP 5,176,639 2,403,735 46%

4 Gross Replacement Cost

The TD model provides a single cost figure for GRC, which excludes costs of housing,
power, ventilation etc. These latter costs are captured by the annualised GRC category
(see Section 5 below). The TD model further includes a column for extraordinary costs,
which is a contingency for unforeseen expenditure. For the purposes of the
reconciliation, these costs have been added to direct opex. The TD documentation further
states that capitalised operating costs have been included in GRC and that opex has been
corrected accordingly to avoid double-counting.
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Some network elements in the TD model are based on technology that is now outdated
and from an MEA perspective would no longer be modelled, such as ATM and DXX
platforms. These have not been assigned any gross replacement values by TDC and
instead other NEs have been dimensioned to carry the additional volume of traffic. Also,
the number of SDH elements has been reduced in order to reflect a forward looking
network. However, these platforms still account for a significant share of operational
expenditure. As there are no direct equivalents in the BU model, these costs can be
reconciled only within a broad cost pool, such as Transmission.

The BU model calculates two separate elements of capital expenditure: Equipment and
Installation. These have been added together for comparison with the top-down GRC
figures. Common site costs such as security, site preparation and backup power have
been added to GRC where applicable.

4.1 Civil Works and Cabling

The results of the reconciliation are shown below:

Top down Bottom up Variance
GRC GRC GRC
D : DKK BU/TD
Access
Trench. duct, civil works 20.615,934 931
Copper cable 4 543 577160
Fibre cable 112,424 551
Total 25,271,936,543 167%
Core
Trenching. cabling 1,997,802,458 2,736,124,456 137%

4.1.1 Access network

The TD model does not provide separate GRC or annual costs for trench and duct,
cabling, splitters and network termination points in the access network. These costs are
included in two very large network elements:

Annualised Extracrdinary
jrect opex Indirsctopex - GRC costs

NEGOO1 - AC_KOBBERPAR
NE0012 - AC_FIBERPAR

However, TDC's regulated accounts show the following GRC breakdown for NE0OO1 —
AC_Kobberpar (in DKK million):

Trench. ASM-PDP-SDP
Trench. SDP-NTP ;
Copper cable. ASM-PDP-SDP
Copper cable, SDP-NTP
Cable installation

Distribution points

Crass connect

NTP

Planning cost
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This breakdown has been used in the reconciliation to separate out cabling, trenching, DP
and NTP costs. Planning costs, which have no equivalent cost pool in the reconciliation,
have been added to the largest category, trenching. Opex and annualised GRC have been
split in the same proportion as GRC.

In the absence of any detailed information on NE0012 — AC_Fiberpar, these costs have
been split into trench, cabling and NTP in the same proportions as for AC_Kobberpar.
This method is not likely to produce fully realistic results, but given the lack of detail in
the TD data provided, it has been necessary to rely on estimates.

The combined total for trenching, copper and fibre cable in the TD model is Wbeclow
the equivalent total in the BU model, at DKK I'D) compared with DKK
25.3 million (BU). At closer inspection of the figures, NITA found that the price per
metre for deploying fibre in the access network is rather moderate, which indicates that it
might be sharing trench cost with the copper model. However, since assumptions on
trenching and ducting distances are not transparent enough, it is not possible to judge if
similar principles have been adopted.

4.1.2 Core network

There is a significant difference in GRC for core trenching and cabling between the two
models. Even though TDC have maintained that the trench analysis carried out by NITA
produced superoptimal trenching distances resulting in unrealistically low costs, the BU
costs for the national fibre network, including digging, are in fact 37% higher than those
shown in the TD model. One reason for this may be the different allocation of installation
costs. According to TDC, the network installation costs regarding copper backbone are
assigned directly to the SDH model instead of passing through the Fibre network model.
In the absence of further information, however, NITA has been unable to evaluate the
impact of this allocation, or to identify other obvious explanations for the discrepancy.

4.2 Distribution Points and NTPs

Top down Bottom up Variance
GRC GRC GRC
DKK DKK BU/TD
Access
Distribution points 765.224 739
NTP 1,655,5660.237
Total 1,852,598,926 2,420,184.977 131%

The main difference here is in the cost attributed to network distribution points (NTPs).
The bottom-up figure is much higher since it contains installation costs for PSTN, ISDN
and ADSL which in the TD model are annualised or included in direct opex. The BU
model does not annualise these costs but instead treats them as expenses (see Section 5.1
below).

The table below gives a comparison where the expensed BU installation costs are shown
separately. If the corresponding direct opex items are added into the TD costs, the total
cost pool in the BU model is in fact 5% below that of the TD model.
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po down Bottom up Variance
GRC GRC GRC
DKK BU/TD

Access

DKK
Distribution points - 765,224,739
NTP equipment & installation {to be annualised) 248,170,435
NTP installation {to be expensed) - 1,406,389 803

Access installation included in direct opex*

Total 2,554 421,447 2,420,784,977 35%
*calculated as the excess of TD direct opex over BU in the Access model

4.3 Transmission and Switching

Top down Bottom up Variance
GRC GRC GRC
DKK DKK BU/TD
Core
Transmission equipment 342,814,769
Exchange equipment 2,145,158,236
Tota 2,611,072,332 | 2,487,9713,005 95%

Transmission and switching should be considered jointly, since the demarcation lines
between them have become rather blurred in the NGN scenario envisioned by the BU
model. Taken together, the respective cost pools are very close, with the TD model costs
just 5% above the BU model. Given the higher efficiency of the single IP platform
modelled in the bottom-up scenario, compared with multiple legacy platforms in the top-
down model, a much larger variance might be expected. However, TDC have indicated
that in order to comply with the MEA requirements in the MRP, gross replacement costs
for obsolete platforms such as ATM and DXX have been reallocated to IP and Ethernet
platforms, and SDH network elements have been scaled down, which will have reduced
TDC's existing cost base. Moreover, TDC have not provided GRC values for a number of
miscellaneous costs relating to wholesale services and installation, even though these
have been assigned annualised GRC values. The missing GRC total in the core network
segment is estimated to be worth around DKK 235 million.

It should be noted that a direct comparison of individual network elements has not been
possible, given the different technologies modelled. Where IP equipment is currently
deployed in TDC's network, this is on a much lower scale than that presumed in the BU
model since it does not as yet convey the bulk of voice (and data) traffic. So even though
both models include media gateways, VolIP session border controllers or softswitches,
assumed equipment and traffic volumes will not be comparable.

4.4 Co-location and Other Services
Only a limited number of co-location network elements have been included in the TD
model, therefore it has not been possible to perform a full reconciliation at network

element level. Where costs have been provided, these are for opex and annualised GRC
only. As a result, no reconciliation has been carried out for GRC costs.
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5 Annual Costs

In the TD model, annual costs consist of the following elements:

¢ Annualised GRC
e Direct Opex
e Indirect Opex

A supplement is added to annualised GRC to take account of software, housing, power,
ventilation etc, which are not captured by the Gross Replacement Costs. In aggregate, the
supplement is worth DKK 365 million, roughly 10% of total annualised GRC. There are,
however, significant differences in the relative size of the mark-up for different asset
classes. In the Copper model, the supplement adds between 1-4% to annualised GRC,
whereas in the Switching model it is a much more significant element of A-GRC, in
some cases making up the bulk of the cost. This is shown in the table below, which is an
extract from the TD model.

‘A-GRC

GRC [medio
2007)

A-GRC
supplement
‘Supplemam as
% Mark-up on
AGRC

Network Element - TD mode|

[——

NEQ015 - 8W_RSS/SSS Subscriber stage
NEQ016 - SW_LX_TRAFFIC Local switch
NEO297 - SW_LX_CALL Local switch
NEQD17 - SW_TX_TRAFFIC  Transit switch
NE0298 - SW_TX_CALL Transit switch

NEQ027 - SW_PSTN PORT  Line card plus share of subscriber stage
NED029 - SW_ISDN2 PORT  Line card plus share of subscriber stage
NE0832 - SW_ISDN30_PORT ~ Line cards (incl. customer chain) plus share of subscriber si
NEDQ20 - SW_INT TRAFFIC It switches

NEQ300 - SW_INT_CALL Intl switches

NEQ240 - SW_30_GRUPPER  ForC 30 group subscription

In the BU model, the costs of housing, power and ventilation are included in direct opex
(see Section 5.3 below).

Operating expenditure is divided into direct and indirect opex. Indirect costs are non-
network costs relating to common overhead, working capital, etc, which are allocated to
products via mark-ups as no direct cost causality can be established.

In the BU model, not all capex is annualised. Instead, about 85% of capex in the Co-
location model and 6% of capex in the Access model is expensed, ie. treated as one-off
costs. These costs relate primarily to installation of NTPs, bitstream access and raw
copper. Expensed capex is shown separately in the reconciliation and should be
considered alongside annualised capex, though a direct comparison is not valid given that
it includes the full amount of GRC rather than the 'year-one’ annualised cost.

5.1 Annualised Capex
Annualised gross replacement costs in both models are calculated by applying a tilted
annuity. Given that the LRAIC model is a one-year model, only the first year figure is

used. This is sensitive to input variables such as cost of capital, asset lifetimes and price
trends as well as original asset values. The reconciliation has corrected for cost of capital
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effects by setting WACC at 8% for both models; however, differences in asset lives and
price trends remain important factors.

The results of the reconciliation are shown below:

Top down Bottom up Bottom up Variance
Annualisad GRC Annualised GRC Expensed GRC Annualised GRC
DKK DKK DKK BU/TD
Access
Trench, duct, civil works 1.220,208.288 -
Copper cable 291,334,472 -
Fibre cable 15,832,741 1,434
Distribution points 84,486 648 -
NTP - 1.655,560,237
Total 2,463,890,691 1,611,862,148 1,655,561,672 133%
Core
Trenching, cabling 213,014 457 -
Transmission equipment 72,816,813 -
Exchange equipment 337.879.820 -
Core other - -
Total 1,045,415,686 523,711,089 - 59%
Total 3.513,306,377 3,891,134,909 111%

Annualised GRC of Access trench and duct is lower in the BU model, even though the
original asset value is 10% above that of the TD model. This is principally due to two
reasons:

¢ The TD model assumes an asset life of 20 years for Kobberpar and Fiberpar, the
network elements containing trench costs, while the BU model assumes 40 years
for ducted trench and 20 years for cable and non-ducted trench. Hence, the BU
'year-one' cost will be more heavily discounted than the equivalent TD cost.

* The TD figure includes an A-GRC supplement, worth about DKK 53 million, for
housing, power and ventilation. In the BU model, these costs are included in
direct opex.

The significant difference in A-GRC for copper cable can be explained by the different
treatment of installation costs. In the reconciliation, some installation and materials costs
are included in the TD copper cable cost pool, but with a shorter economic life of 3-5
years. In the BU model, materials are included in copper costs but installation is
expensed and included in NTP costs (worth DKK 1,655 million undiscounted). Due to
the different cost allocations and annualisation treatments, it is not really possible to
compare like with like (though an attempt has been made in Section 5.2.1 below).

Further differences arise from different assumptions regarding price trends. The BU
model (v2.5.0) applies a 6% price increase to copper pair, while the TD model assumes
5% for the copper element and 0%-2% for the installation and materials element.

The table below shows how the TD annualised figure is calculated. If the TD copper

cable cost pool, including installation and materials, had been annualised in full over 20
years at a 6% price trend, the corresponding annualised GRC would be comparable to the
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BU cost, at DKK 320 million (NB. the difference in variance between GRC and A-GRC
is caused by the A-GRC supplement).

; ; ~ GRC _ Asset life Pricetrend  AGRC*
TD costs ‘ _DKKm.
Copper
Instaliation - PSTN
Installation - ISDN2
Installation - ADSL

TD 'What if result
BU

Variance {BU/TD}

*incl. A-GRC éupplemen:

On that basis, the annualised TD value for copper cable is only 9% higher than the
annualised BU value.

Variances in the annualised costs of core transmission and switching are again mainly
due to different assumptions regarding economic lifetimes and price trends. This is
unsurprising, given the different technologies deployed.

5.2 Opex

Direct opex refers to network-related expenditure such as network management,
maintenance and planning and, in the BU model, includes costs of accommodation,
power and air-conditioning. In the TD model, these latter costs are shown separately as
an 'A-GRC supplement' and included in TDC's annualised GRC figures. It should be
noted, therefore, that there is some overlap between the annualised GRC and direct opex
cost categories, and a comparison between TD and BU will be more meaningful if they
are considered in combination.

In the BU model, common site costs such as security, site preparation or backup power
have been annualised and added to direct opex.

Indirect opex is shown as a separate column in the TD model to account for allocations
of common overheads, such as corporate management, finance, IT, etc. In the BU model,
these costs are not included in network element costs but are allocated to unit costs at the
product level via a number of mark-ups. These mark-ups comprise:

¢ Common business costs (Corporate overheads, Human Resources, Finance,
Support systems, Administration)

e  Working capital
IC specific and commercial costs (Customer oriented costs, Billing, Debtor
handling, Other IC specific costs)

In the reconciliation, common business costs have been allocated to network elements

via the same mark-up used in the BU model. IC specific and commercial costs are shown
as a separate category in indirect opex (under 'Other').
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In the actual BU model, working capital is allocated via uplifts which have been added
the mark-ups for common business costs. In the reconciliation, BU working capital is
shown separately, as the allocation in both the BU and TD models is performed at
product rather than network element level. It is in essence a redistribution of indirect
opex from Access to Core. This is because raw copper is prepaid quarterly, creating an
increase in cash, while interconnection services are paid in arrears, thereby 'locking up'
cash.

The assumptions used in the two models are as follows:

Top down Bottom up
Debtor days
Access -15 15
Core 105 85

If debtor days in the bottom-up model were to be adjusted upwards from 85 to 105, the

to

cost of working capital would almost double from DKK 8.8 million to DKK 16.3 million.

5.2.1 Direct Opex

It has been difficult to perform a detailed opex reconciliation, as the two models do not
adopt the same approach to the treatment of costs which cannot be allocated to network
elements (or technical products) on the basis of cost causality. These additional costs
account for over half of direct opex in the TD model, as shown below:

Teop-Down Model Direct opex*
Allocated to Technical Products 1.542,365,489
Wholesale , . 219942810
Installation ‘ 614,089,914
Infrastructure network elements 184.471.016
Infrastructure support functions . 530.989.561
Staff functions , , 137 497,861
Debitor working capital , . o 4.268.40M)
Sum of Costs , o 3,225,087,233
Not allocated to TP 1,682,721,745

*incl. extracrdinary costs

The BU model, by contrast, treats such costs as indirect opex, broken down as follows:

Bottom-Up Model Indirect opex
; ; OKK ;
Total non-network costs {Overheads) ) 577142271
IC costs ; ; N 88,030,076
Less non-regulated wholesale ; ; (2,401,504}
Working capital 8,821,802
- 671,592,648

In addition to the direct opex costs shown above, the TD model includes indirect opex,
worth DKK 904 million. According to the model documentation, "indirect costs are

IT- og Telestyrelsen
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typically management fees, financial services, staff functions, IT etc. which have been

isolated from the total operational cost pool." The documentation or the model
calculations do not make it clear, however, whether the indirect cost pool is in fact

included in the direct opex figures above and reallocated to network elements as indirect
opex, or whether the indirect costs are separate exogenous inputs. The reconciliation has

assumed the latter, though NITA would welcome further clarification of this issue.

The TD figures further appear to include some direct opex for activities that have not

been modelled in the BU model, such as infrastructure support relating to mobile

networks or International Holdings. These costs, worth DKK
been excluded from the reconciliation. An attempt has been made to find BU equivalents
for the remaining unallocated cost categories, though the information provided in the TD

model and documentation has not been sufficient to permit a solid analysis and
interpretation of these additional costs.

The reconciliation results for direct opex are shown in the table below.

Access

Trench, duct, civit works
Copper cable

‘Fibre cable

Distribution points

MNTP

Total

Core

Trenching, cabling
Transmission equipment
Exechange equipment
Core other

Total

Colo & Cther
Housing. racks
‘Cabling

Power
BSA-related

Raw copper-related
IC-related

Other

Total

Total all network models

Top down

Bottom up ' Variance

Direct opex

Direct opex Direct opex

BKK

1,217,807,053

986,810,254

489,609,533

2,694,226,840

DKK BU/TD

55,283.610
111,520,582
16.187.625
22 408,385
310.604,330
515,984,532

191,658,051
§7.729.708
718,267,505

997,655,263

25,864,074 5%

1,538,503,820 5%

The variance in direct opex in the Access model can be explained by the different

treatment of installation costs, which in the BU model have been expensed, as mentioned

previously — see Section 4.2 for a discussion of opex in the Access Network. In

aggregate, both models are closely matched, as shown in the table below. This suggests
that discrepancies are due to different ways of accounting for costs (GRC, expensed
GRC, direct opex), and to different boundaries between GRC and operating expenses,

rather than any real differences in the networks modelled.

IT- og Telestyrelsen
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Top down Bottom up Variance
GRC, Opex GRC, Opex GRC, Opex
DKK DKK BU/TD
Access
Access GRC {to be annualised) 2,463,890,691 1.611,862,148 65%
Access equipment (Direct opex) 515,984,532 515,984,532 100%
Access installation {Direct opex)* 701822 521 -
Access installation (expensed} - 1.655,561.672
Total 3,681,697,744 3,783,408,352 103%

*Residual after matching BU equipment opex

It should also be noted that some of the opex allocations in the TD model, for example
for trenching and cabling, are based on estimates (see Section 4.1.1) and should therefore
be considered within broader, rather than narrow, cost pools.

In the Core model, even though there are discrepancies between direct opex allocated to
individual cost pools, in aggregate the TD and BU costs are closely matched.

Some costs included in TD Access and Core have no direct equivalents in the BU model,
given the different technologies deployed and the different allocation methodologies, and
have been grouped together in the Colo & Other increment under 'Other' for convenience.
This amounts to DKK million. The TD model further includes DK nillion of
opex related to BSA and raw copper installation. This corresponds to DKK 83 million of
expensed capex in the BU model, though a comprehensive comparison of bitstream and
LLU costs has not been possible due to lack of more detailed information.

5.2.2 Overheads

Indirect opex, which comprises common business costs and working capital, is
substantially higher in the TD model. The costs should be considered in aggregate, as
some of the TD costs shown under 'Other’ in the Colo & Other increment can be
matched to some costs contained in 'Core other'. Given that indirect opex is an arbitrary
allocation of common costs, it is in any case not very meaningful to consider individual
cost categories in isolation.

As mentioned previously, the two models adopt different approaches to the treatment of
direct and indirect opex, and some of the costs included in BU indirect opex are shown as
direct opex in the TD model (see Section 5.2.1 above).

The two models also differ in their treatment of working capital. In the BU model, this is
included in the Access and Core increments under indirect opex, while the TD model
shows working capital as a stand-alone costs category. The two WC cost pools are not
comparable, however, as the TD model provides figures for the cost of Debtor Capital
and Stock only, while the WC figure in the BU model also includes Creditors and Cash.

The remaining discrepancies between TD and BU overheads must presumably be
attributed to different FTE assumptions. However, due to insufficient information about
TDC staff numbers within individual functional areas, a more detailed reconciliation and
review of indirect opex and overheads has not been possible.
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Reconciliation results for indirect opex:

Access

Trench, duct. civil works
Copper cable

Fibre cable

Distribution points

MNTP

Access other

Total

Core

Trenching. cabling
Transmission equipment
Exchange equipment
Core other

Total

Coloc & Cther
‘Housing, racks
Cabling

Power
BSA-related

Raw copper-related
IC-related

Other

Total

Total

Top down

Bottom up

Variance

Indirect opex

Indirect opex

Indirect opex

DKK

231,456,497

857,142

903,924,725

DKK

188,654,358
59,586,073
4,736,115
15.810.786
45,941,318

(5.326,279)
309,402,372

59,654 892
23.746.349
156,214,179
97.375.149
337,190,569

2,410,718
3.261.411
2,625,955
3.895.061
8.444 404
1.4396.486
2,845,666
24,989,705

671,532,646

BU/TD

134%

67%

15%

4%
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6 Compliance Report

The following sections present NITA’s assessment of the top-down model’s compliance
with the Criteria set out in the Model Reference Paper (MRP). Where appropriate,
reference is made to TDC’s own assessment of criteria compliance in addition to the
view/response of NITA.

6.1 Status of TDC Submission
TDC initially submitted their Top-Down model on 19" January 2009. A revised version
was provided on 6™ February 2009 and additional supporting data on co-location were

provided on 28" February 2009.

6.2 Key to Symbols Used in Table

v indicates that the model complies with the criteria

: indicates that the model does not comply with the criteria

? indicates that it has not yet been possible to determine compliance

O) modifies the symbol meaning [(v') almost complies; (+) hardly complies]

In some instances two symbols have been included. This is because some criteria can be
considered as two parts which may have differing levels of compliance. For each
criterion which is wholly or partially non-compliant a statement is made as to whether
such non-compliance is considered a problem and any remedial action which is required.
In order to ensure that timescales are not compromised, remedial actions have only been
specified where essential.
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