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1 Executive summary 

This is the final report from the project carried out by Analysys Mason on behalf of OPTA to 
examine the business case for:  

� KPN to deploy a wide-scale fibre-to-the-home (FTTH) network. 
� alternative providers to offer fibre-based services using fibre unbundling (FU) and/or 

wholesale broadband access (WBA). 

This study complements our study for OPTA in 2006 “The business case for sub-loop unbundling 
in the Netherlands”1.

1.1 Background  

KPN is currently in the process of implementing its next-generation network (NGN): All-IP. In its 
original announcements, KPN’s intention was to deploy a fibre-to-the-cabinet (FTTC) topology. 
However, it has become clear to OPTA that an alternative option for KPN would be to deploy a 
widescale FTTH network, probably using a point-to-point (P2P) Ethernet topology with two fibres 
laid to each home; one for broadband and one for analogue TV.  

Such an FTTH deployment is likely to result in current local loop unbundlers reconsidering their 
network deployment. Indeed, if a KPN FTTH deployment results in the copper being removed, then 
alternative DSL providers will no longer be in a position to use local loop unbundling (LLU). Going 
forward, given that the costs of deploying FTTH on their own are likely to be prohibitive, alternative 
providers are presented with two main options by which they also can offer fibre-based services:  

� purchase an unbundled fibre product from KPN 
� purchase fibre-based WBA from KPN. 

This study considers an alternative provider’s business case for these options and also the business 
case for KPN to deploy an FTTH network. These results will help OPTA formulate its policy 
regarding this topic. 

1.2 Approach 

In our modelling, we have considered an alternative provider’s deployment of FU and WBA, as 
well as KPN’s deployment of a P2P Ethernet network. In each instance we have compared these 
deployments to the continued use of LLU. To do this, we have calculated the access network costs 
that are associated with each of the delivery options. It is then possible to calculate the incremental 

                                                  
1  http://www.opta.nl/download/Analysys+Final+Report.pdf. 
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revenue versus LLU that would be required to make the business case viable. This incremental 
revenue could come from one of two sources: 

� from offering additional or new services, such as higher-speed broadband and TV 
� if operators continued to offer LLU services, they may need to reduce their prices in order to 

maintain market share when faced with competition from other fibre offers.  

As KPN is yet to deploy an FTTH network, it does not currently offer FU or fibre-based WBA 
services. In our modelling of an alternative provider’s business case we have used the WBA 
reference offer from 2008 proposed by KPN for this product. For FU we have also conducted a 
high-level calculation of the monthly line rental price were it to be based on KPN’s costs of 
deploying and maintaining a fibre access network.  

In our modelling of KPN’s business case for a P2P Ethernet deployment, we have solely used 
information from the public domain and Analysys Mason benchmarks for the costs of deploying the 
network (e.g. duct/cable/in-building wiring). [confidential]

1.3 Key findings 

Cost to KPN to provide fibre unbundling 

We estimate KPN’s cost to provide an unbundled fibre line could range from EUR13.93 to 
EUR70.51 per month, depending on the assumptions made. Using inputs of EUR30 per metre for 
duct costs and a KPN roll-out to 60% of all households2, we calculate this figure to be EUR17.99. 
Note that this is slightly below the EUR19 per month per line assumed in KPN’s proposed WBA 
reference offer. We have used this result as an input to the business case for alternative providers 
using FU. 

Business case for KPN’s FTTH deployment  

[confidential]. As a result, we estimate the initial capital cost of a P2P Ethernet deployment to 
60% of the Dutch population to be EUR2088 per subscriber and EUR1566 per home passed. This 
is very similar to theEUR2000 per subscriber estimated by ARCEP3. However, if for comparison, 
we assume that duct costs drop to EUR20 per metre, then this figure would fall to EUR1600 per 
subscriber and EUR1200 per home passed, which is lower than ARCEP’s estimate. 

                                                  
2  We base this assumption on coverage of first generation networks which show an ADSL2+ coverage of 60 percent in the 

Netherlands as well as a LLU household penetration of 50-70%. 

3  “Very high-speed: Points of reference and outlook”, ARCEP 2006. 
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Figure 1.1 below shows the NPV of KPN’s FTTH deployment assuming different levels of duct 
cost and different levels of incremental monthly net revenue compared to DSL.4

Incremental net ARPU5: EUR10 EUR20 EUR30 

Average duct costs:    

EUR 20 per metre EUR0.3bn EUR2.5bn EUR4.8bn 

EUR 30 per metre (EUR0.8bn) EUR1.5bn EUR3.7bn 

EUR 45 per metre (EUR2.3bn) EUR0bn EUR2.2bn 

EUR 100 per metre (EUR8.0bn) (EUR5.7bn) (EUR3.5bn)

Figure 1.1: KPN’s NPV for different levels of incremental monthly net ARPU and duct costs6 [Source: 

Analysys Mason] 

Assuming that KPN faces duct costs of EUR30 per metre, break-even occurs at an incremental net 
ARPU per subscriber of around EUR13.40 per month. If duct costs drop to EUR20, this figure is 
less than EUR9. At a duct cost of EUR45, KPN breaks even at about EUR20. However, the 
business case appears completely unviable at EUR100 per metre duct costs, as KPN requires an 
incremental net ARPU of about EUR45. 

Business case for alternative providers 

Figure 1.2 illustrates the average monthly cost per subscriber for FU, LLU and WBA for each 
geotype. We have included all costs that an alternative operator will incur in the access network, 
including: CPE, line rental, co-location, active equipment in the central office, and backhaul to the 
core network. Core network costs have been excluded. We have also assumed that only voice and 
broadband services are offered (though we have also run a scenario for an analogue TV overlay) 
For comparison, this chart includes the cost of alternative providers using sub-loop unbundling 
(SLU) from our previous study for OPTA. The geotypes are ordered by line density.  

The difference between the cost for LLU and the cost for other options provides an indication of the 
monthly incremental revenue that would be necessary to recoup from each customer in order to cover 
the incremental costs. The additional revenue needed to cover the cost of using FU services rather than 
LLU is approximately EUR14 per subscriber per month in urban areas. For WBA, the difference is 
around EUR49 per month. This difference is due to the high WBA charges for high access speeds 
(EUR36.32 per month for 100Mbit/s). Note that this charge falls significantly with lower speeds.  

                                                  
4  In this analysis we have assumed that KPN charges the alternative providers more for fibre unbundling than LLU (i.e. for the duct cost at 

EUR45 metre, KPN charges EUR16.09 more, derived from the monthly line cost of EUR24.09 compared to EUR8). We have also accounted
for the fact that through deploying an FTTH network KPN would avoid the costs of providing DSL (e.g. maintenance of DSLAMs/MSANs in 
the local exchange). Note that we have not taken in account any proceeds that KPN may make from the sale, or partial sale, of its existing 
central offices. Nor have we included the cost of any write-offs that KPN may incur on its copper network. 

5  Within this report, net ARPU is defined as  total ARPU net of any TV outpayments. 

6  For clarity one billion represents 1 000 000 000 or a “miljard” in Dutch. 
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Figure 1.2:  Average monthly cost per subscriber per geotype for the base case scenario [Source: 

Analysys Mason] 

If an alternative provider using FU were to offer analogue TV as well as voice and broadband, 
then we calculate that the required incremental net revenue (excluding revenue passed to content 
providers) per subscriber would be EUR17 per month in the four most densely populated geotypes. 
Note that this is slightly higher than incremental revenue required by KPN in their FTTH business 
case, as KPN benefits from economies of scale when deploying its network. 

1.4 Conclusions  

Business case for KPN’s FTTH deployment 

� Assuming that KPN faces duct costs of EUR30 per metre, that it achieves an incremental monthly 
net revenue per retail subscriber of around EUR13.40, and that it maintains line share of 60% 
(including both retail and wholesale customers), we calculate that the business case for a 
widespread FTTH deployment to 60% of the Dutch population is positive. This does not remain 
the case if the incremental net revenue drops below this threshold. Therefore, we believe that the 
business case for a widespread FTTH deployment is not straightforward. However: 

– if duct costs drop to EUR20, we calculate that the business case is viable at an incremental 
net ARPU of less than EUR9 per subscriber per month.  

– our analysis has not considered a small FTTH deployment limited to very densely 
populated areas and/or mainly to large multi-dwelling buildings. Such a deployment would 
be viable at lower incremental revenues. 
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Business case for alternative providers 

� On the assumption that KPN does roll out an FTTH network, then the wide-scale deployment 
of FU by an alternative provider may well be viable, though this is by no means clear-cut as it 
is not certain that sufficient incremental revenue can be achieved to justify the network cost. 

� Existing and proposed FTTH prices provide mixed evidence as to whether the required circa 
EUR13 incremental monthly net revenue per subscriber will be achievable:  

– we understand from OPTA that KPN’s proposed retail monthly pricing for FTTH will be 
[confidential], although these prices include TV. [confidential]

� In France, Free is offering FTTH services, including limited digital TV channels, for EUR30 
per month, the same price as its DSL offer.  

Assuming that an alternative provider chooses to offer very high broadband speeds (e.g. 
100Mbit/s), then FU appears to be less costly than WBA. This is due to the high-speed element in 
KPN’s proposed WBA reference offer (EUR36.32 per line per month for 100Mbit/s). Either this 
element would have to be reduced or alternative providers would have to offer lower speeds for 
WBA to compete with FU. For example the speed element for a 30Mbit/s service is just 
[confidential] per line per month. 

� FU does not appear to be subject to the strong economics of scale, as found for SLU in our 
previous study for OPTA. This is because fewer of the costs are fixed. This has two implications: 

– small alternative providers will not be at a substantial disadvantage to larger alternative 
providers 

– assuming that the wholesale price for FU is constant across all geographies, then the cost 
per subscriber using FU does not significantly increase in areas of lower population 
density. This suggests that if FU is viable in the most urban areas, then it may well be 
viable for much of the population. 
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2 Introduction 

Analysys Mason has conducted this study on behalf of OPTA to investigate the business case for:  

� KPN to deploy a fibre-to-the-home (FTTH) network 
� alternative providers to offer fibre-based services using fibre unbundling (FU) and/or 

wholesale broadband access (WBA). 

This study complements our study for OPTA in 2006 regarding “The business case for sub-loop 
unbundling in the Netherlands”7. This report presents the methodology used in our study and our 
key findings. It includes: 

� a review of the different deployment options for alternative providers when offering fibre-
based services 

� a high-level evaluation of KPN’s business case to deploy a fibre-to-the-home (FTTH) network. 
� an assessment of the business case for these providers for FU and WBA under a number of 

different scenarios. 

2.1 Background 

KPN is currently in the process of implementing its next-generation network (NGN): All-IP. In its 
original announcements, KPN’s intention was to deploy a fibre-to-the-cabinet (FTTC) topology. 
However, it has become clear to OPTA that an alternative option for KPN would be to deploy a 
widescale fibre-to-the-home (FTTH) network.  

To date, there have been a number of FTTH deployments in the Netherlands, the largest of which 
is the Citynet project in Amsterdam (more than 40 000 homes). We understand that all of these 
FTTH deployments have used point-to-point (P2P) Ethernet topologies. This is due to the fact that 
operators wish to provide analogue TV services using these networks. In fact, two fibres are laid to 
each home, one for broadband and one for analogue TV. Under the guidance of OPTA, in this 
study we have assumed that KPN will also use this topology. 

Such an FTTH deployment is likely to result in current local loop unbundlers reconsidering their 
network deployment. Indeed, if a KPN FTTH deployment results in the copper being removed, 
then these unbundlers will no longer be in a position to use LLU (local loop unbundling).  

As a typical P2P Ethernet topology has at least one dedicated fibre connection (in this case, two) 
between each central office and home, it allows these fibres to be unbundled: this is called ‘fibre 
unbundling’ (FU). Note that fibre unbundling is currently not possible with FTTH topologies 
employing splitters (e.g. GPON). For such topologies, wavelength unbundling may be a 

                                                  
7 http://www.opta.nl/download/Analysys+Final+Report.pdf 
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possibility; however, the technology for this will not be readily available in the near future and is 
currently expensive. 

Therefore, going forward, alternative providers are presented with a number of options by which 
they also can offer fibre-base services:  

– deploy their own FTTH network, including the deployment of duct and fibre  
– deploy their own FTTH network, through access to KPN’s duct (if available) 
– purchase FU products from KPN 
– purchase fibre-based WBA services from KPN. 

Given the high fixed costs of deploying duct, it is likely that deploying an FTTH network 
including laying duct would be unviable. Furthermore, given the low market shares of alternative 
providers, it is unlikely that even by using existing duct the deployment of an FTTH network 
would be viable. The latter two of these options appear more likely. Therefore, this study has 
considered the business case for these options in detail. 

OPTA encourages infrastructure-based competition. Through All-IP, KPN’s network architecture 
will change significantly, impacting the business case of alternative providers. OPTA is currently 
in the process of analysing the broadband markets and is investigating (new) ways to stimulate 
infrastructure-based competition in these next-generation networks. The results of this study will 
help OPTA formulate its policy regarding this topic. 

2.2 Structure of this report 

This report presents the methodology used in our study and our key findings. It is laid out as follows: 

� Section 3 reviews the deployment options available to alternative providers when offering 
fibre-based services 

� Section 4 describes the approach used in our modelling of the business case for the alternative 
providers using FU/WBA and KPN deploying an FTTH network 

� Section 5 provides the results of our model 
� Section 6 presents the conclusions of the study. 

The report includes a number of annexes containing supplementary material: 

� Annex A provides a definition of geographical (MCL) areas used in the modelling. 
� Annex B provides the costs from KPN reference offers used in the modelling. 



8  |  The business case for fibre-based access in the Netherlands  

Ref. 12885-226 

3 Deployment options available to alternative providers  

We have considered a number of deployment options for alternative providers, with respect to: 

� services offered 
� geographies covered 
� network deployment options 
� backhaul options.  

Each of these is discussed in turn below. 

3.1 Services offered 

The services that an alternative provider chooses to offer will have an impact both on the 
equipment that is deployed and the revenues that can be gained from customers.  

Broadband and voice services 

Using local loop unbundling and ADSL2+, it is feasible to provide voice services and broadband 
services of up to 24Mbit/s, although the speed of service that can be delivered varies according to the 
length of copper loop. The longer the copper loop, the lower the data rates that can be delivered.  

Using a P2P Ethernet FTTH deployment, operators would be able to offer broadband services with 
speeds of up to 1Gbit/s. This will enable them to offer services such as online gaming, high-speed 
file sharing and TV. Through shared LLU, it is currently possible for alternative providers to offer 
broadband without offering voice. This is technically possible due to the fact that voice and data 
are carried over the copper loop using different frequency bands; broadband uses 25kHz and 
above, whereas voice uses lower frequencies. In an FTTH network, shared fibre unbundling, i.e. 
offering only broadband services, might be theoretically possible through wavelength unbundling. 
However, this technology is very much in its infancy and relatively expensive. Therefore, given 
that the majority of alternative providers currently purchase full LLU services (both voice and 
broadband), for the purposes of this study we have assumed that all fibre unbundlers and providers 
using fibre-based WBA will offer both voice and broadband services (i.e. we have assumed that 
shared fibre unbundling is not offered).  

TV services 

It is already possible to offer digital TV services to many homes using ADSL2+ technology, but 
FTTH will significantly increase the coverage and capacity of these services. However, all of the 
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FTTH initiatives in the Netherlands to date have chosen to deploy a second fibre to each home in 
order to offer analogue TV. This is because the Dutch TV market is dominated by analogue 
services (current numbers indicate that analogue cable TV penetration is close to 100%)8 which do 
not require consumers to purchase and install a set-top box, and allow for an easy multi-room TV-
service through simple in-building wiring.  

Alternative providers are faced with three, broad options if choosing to offer an analogue TV 
service. These relate to the position in the value chain that they occupy: 

� Fully integrated providers: The operator produces its own content, which it then distributes 
to subscribers under its own brand.

� Content aggregators: The operator purchases content from a third-party content provider. It 
then aggregates the programming to create its own branded channels.

� Resellers: The operator simply purchases branded channels from third parties and then resells 
them on their platform. In this case, alternative providers could purchase channels from 
terrestrial, cable or satellite providers and provide them over the FTTH platform. 

Note that the above options are not mutually exclusive, an operator may create some of its own 
content as well and purchase some from a third party. 

The choice of model is important as it has implications on the network deployment, as discussed 
further in Section 3.3. However, given that the largest alternative provider in September 2007 had 
just 5.5% of broadband connections (Orange9), which equates to around 300 000 subscribers, we 
think that it is unlikely that these operators will have the scale to follow either the “fully integrated 
provider” or “content aggregator” model. It is much more likely that they will simply resell other 
TV providers channels. This will have implications on the proportion of revenues that they will 
retain, versus the proportion that will be paid to the channel providers. In our experience, such a 
reseller can only expect to retain 20% to 40% of the retail revenues. Therefore, given the relatively 
low net ARPU (which is the total ARPU net of any TV outpayments since the operator follows a 
‘reseller’ approach), an analogue television offer may not be a highly effective means of increasing 
revenue. Regardless, it may be important for alternative providers to offer “triple play” services 
(voice, broadband and TV) in order to compete in the market.  

                                                  
8  Source: Merrill Lynch, 2008.

9  Source: Analysys Mason Research, 2007. 
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3.2 Geographies covered 

Currently, alternative providers use LLU to deliver service to the majority of their broadband 
customers, and are typically able to reach 50–70% of the Dutch population by this means. The 
business case for FU is also likely to be dependent on the geographies covered, with the more rural 
areas being more expensive on a per-subscriber / per-home passed basis. Therefore, alternative 
providers are again likely to only deploy to viable geographies. 

In this study we have considered the business case for alternative providers using LU and WBA 
for five types of geographic areas (“geotypes”) ranging from dense urban areas to rural areas. 

3.3 Network deployment options  

In this section we firstly discuss the options available to alternative providers to offer 
broadband/voice services. We then discuss the options available to offer an analogue TV overlay. 

Broadband/voice services 

In order to provide fibre-based broadband and voice services, alternative providers are faced with a 
number of options: 

� Deploy their own FTTH network: The provider deploys its own fibre to the customer 
premises. If available, the operator could blow fibre through existing ducts [confidential], if 
this is not the case then duct would need to be deployed as well as fibre.

� Purchase FU: The operator could purchase FU from KPN at the central office. In this case, 
the operator would require backhaul access from their core network to the central office.

� Purchase WBA products: The operator could purchase a WBA product from KPN, which 
proposes to offer this product at a number of levels of aggregation (more aggregated offers require 
fewer points of interconnection to provide national coverage). The current KPN WBA reference 
offer provides three options, at a local level (available at 138 locations10, known as Metrocore 
Locations (MCL)), regional (14 locations) or national level (one location). We have also 
considered the option of a WBA product being available from the central offices. In this case we 
have not included any of the “transport” related costs in the KPN proposed reference offer.

                                                  
10   KPN Wholesale: “Uitgangspunten MDF Migratie”, http://www.kpn-

wholesale.nl/files_content/documenten/nonsecure/national/all%20ip/20070727%20Uitganspunten%20MDF%20migratie%20openbaa
r%20def.pdf
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The cost of deploying an FTTH network is high. Assuming a market share of 25%, ARCEP 
estimates costs of around EUR2000 per subscriber, even in areas of high density11, with around 
half of the cost being due to infrastructure (duct and cable). Given that the largest alternative 
provider in the Netherlands currently has a market share of around 5.5%, the cost per subscriber 
will be even higher. Therefore, we believe that this option is highly unlikely and we have only 
considered alternative providers offering fibre-based services via FU or WBA. 

Analogue TV overlay 

The network deployment for an analogue TV overlay depends on the business model chosen. 

Fully integrated providers and content aggregators are likely to deploy a network topology similar 
to a cable operator: 

� They will aggregate their content at a central location to form their programming channels. 

� These programming channels will be streamed to “head ends” via fibre/leased lines or using 
dedicated satellite capacity. 

� At each head end, the signal will be converted into an analogue optical signal and transmitted 
via fibres to each home. Note that an unbroken fibre feed is required from each head end to 
each home. 

� Each head end usually serves a large number of customers (>100 000), more than is served by 
a typical central office. 

However, operators that choose the “reseller” model do not require a dedicated programming feed. 
This enables them to deploy a simpler and cheaper topology: 

� Programming feeds are received at a point closer to the end-customer in the network, usually 
the central office, via a standard satellite or DTT aerial. 

� These feeds are aggregated using a combiner, which shifts their frequency and combines them 
into one feed (effectively this selects the programming channels that are to be resold from all 
available feeds). The combined feed is converted into an optical signal and transmitted to the 
customer via a dedicated fibre (this is separate from the fibre that that provides broadband and 
voice services). 

This topology is illustrated in Figure 3.1 below. 

                                                  
11  “Very high-speed: Points of reference and outlook”, ARCEP 2006 
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Figure 3.1: Standard analogue TV overlay topology [Source: Analysys Mason] 

As outlined in section 3.1, it is unlikely that an alternative provider will have the scale to follow a 
fully integrated provider and content aggregator model, therefore, in this study we have limited our 
modelling to the reseller model. Furthermore, given that a second fibre is required to offer an 
analogue TV overlay, it is only possible for fibre unbundlers to unbundle this second fibre. 
Operators purchasing WBA at either the local, regional or national levels will be unable to offer 
analogue TV as an additional service (though digital TV is a possibility) as they will no have 
access to this second fibre. 

We understand that KPN intends to [confidential].

[confidential]

Figure 3.2: KPN’s analogue TV overlay topology [Source: Analysys Mason]  

Alternative providers using LLU currently require backhaul from the MDF site to the core 
network. If they migrate to FU following the deployment of KPN’s FTTH network then this 
backhaul will still be required. An alternative provider has three options for this backhaul: 

� own build 
� lease capacity from a third-party provider 
� lease capacity from KPN. 

Given that alternative providers currently use leased backhaul from a third party to provide the link 
from an MDF to the core network, we have therefore assumed that operators using FU will 
continue to lease this link from a third-party provider. However, if, as part of its FTTH rollout, 
KPN decided to relocate the central offices from the existing MDF locations, then it may not be 
possible for a third party, at least in the short term, to offer dark fibre or leased capacity from these 
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locations. Therefore, we have considered an additional case as part of our sensitivity analysis 
where fibre unbundlers purchase capacity from KPN to connect their core networks. 

As previously stated, the proposed KPN WBA offer includes backhaul (called “transport”) to local 
(around 138 locations), regional (14 locations) and national (one location) wholesale access points 
(WAPs). In our modelling we have assumed that operators purchasing WBA use this “transport” to 
backhaul traffic to their core networks. 

Note that we have assumed that if alternative providers choose to offer analogue TV then they will 
follow a “reseller” model. However, if they were to follow a “fully integrated provider” or 
“content aggregator” model then they will require additional backhaul to the head end for the TV 
signal. This could be provided either via dark fibre / leased lines or via dedicated satellite feeds.  
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4 Description of the model 

The objectives for this study were: 

� to investigate the business case for an alternative provider to offer fibre-based services using 
FU and/or WBA 

� to investigate the business case for KPN to deploy a wide-scale FTTH network. 

In order to assess these business cases, we have developed a model that calculates the incremental 
costs and revenues of these approaches compared to continuing to use an LLU solution. By 
examining the differences between the costs between FU/WBA/FTTH and LLU, it is possible to 
calculate the incremental revenue over LLU that the operator would need to generate in order for 
the business case for FU/WBA/FTTH to be positive. This incremental revenue could come from 
one of two sources: 

� from offering additional / new services, such as higher speed broadband and TV 
� if operators continued to offer LLU services they may need to reduce their prices in order to 

maintain market share when faced with competition from other fibre offers.  

In this section, we describe the methodology adopted in our modelling. 

4.1 Model overview 

We have developed a cashflow model that considers the incremental costs and revenues over a ten-year 
period faced by: 

� an alternative provider investing in either FU or WBA  
� or by KPN investing in an FTTH deployment.  

This is instead of continuing to use an existing LLU or copper loop solution that KPN has already 
invested in. 

Figure 4.1 below illustrates the calculation flow used in the model.  
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Figure 4.1: Overview of model methodology [Source: Analysys Mason]  

The model contains a number of inputs that can be modified by the user to test specific scenarios. 
We list below the major inputs that can be changed. 

� Market shares: the user can enter the market share in 2008 and 2018 for the areas served by 
the alternative provider. The model is able to model various growth patterns to adjust for 
different assumptions about market maturity. At the moment, we have based our analysis on a 
linear interpolation between the two dates.  

� Services offered: the two options considered for the alternative provider are broadband and 
voice, and broadband, voice and analogue TV. 

� Geographies covered: the user can select which areas are served by FU, WBA or LLU; or 
indeed if no service is offered at all. 

� Extent of an alternative provider’s core network: When modelling the business case for the 
alternative providers, we have considered four scenarios: 

– the alternative provider’s core network connects all of the central offices  
– the alternative provider’s core network connects all of the MCLs  
– the alternative provider’s core network connects all of the region’s wholesale access points  
– the alternative provider does not own a core network. 

Network design algorithms are used to calculate the number of assets required in the network 
based on these scenarios. Total costs are calculated by multiplying unit costs with the number of 
each required asset. 
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In addition to calculating the in-year incremental cashflows over the ten-year period, the model 
also calculates a net present value (NPV) on the basis of a discount rate equivalent to KPN’s 
current regulated weighted average cost of capital (WACC) (9.21% nominal). It also includes a 
terminal value, which is calculated based on a simple multiplier of the final year cashflows. 

4.2 Market share 

In our base case, we have assumed that the modelled alternative provider has a 10% market share 
of households in the areas in which it is rolling out. In case the operator chooses to only serve a 
certain percentage of all households in the Netherlands, this approach results in a lower total 
market share as can be seen in our base case scenario where the operator is only rolling out to 
roughly 60% of the country and the line share over the whole country is then approximately 6%. 
This market share accounts for a market share being taken also by operators using cable. Approach 
to modelling geographic coverage. 

Though it may be possible for alternative providers to “cherry pick” individual central offices to 
offer FU or WBA (though currently KPN are not proposing to offer WBA from central offices), 
we believe that they will choose not to deploy at such level of granularity. This is because it would 
lead to difficult marketing of the providers’ services, as availability would be very patchy. 
Furthermore, there are certain economies of scale within the build that can be achieved by 
deploying to larger contiguous areas. 

Therefore, we have categorised KPN’s MCL regions according to five geotypes, ranging from 
“dense urban” areas to “rural” areas. This enabled us to evaluate the impact of deploying 
infrastructure across different geographic areas.  

The size of typical MCL areas is illustrated in Figure 4.2, below. Annex A discusses how we 
determined the MCL areas. 

Figure 4.2:   

Illustration of 

individual MCL 

areas [Source: 

Analysys Mason] 

The proportion of households within each geotype, derived through data from the Centraal Bureau 
voor de Statistiek (CBS), is illustrated below:  
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   Figure  4.3:   

Percentage of total 

households in each 

geotype [Source: 

Analysys Mason] 

To estimate the distribution of building types in the Netherlands, we used benchmarks from the 
UK and German offices of national statistics and scaled them appropriately to adapt the data to the 
situation in the Netherlands. We also defined three different building types, depending on the 
number of dwelling units (single homes, small multi-dwelling buildings (2–9 homes), and large 
multi-dwelling buildings (10+ homes). The proportions of these building types vary by geotype.  

A description of these geotypes is provided in Figure 4.4, below. 

Dense 
Urban Urban

Dense 
Suburban Suburban Rural

Density 
(Inhabitants / km²) 2,996 1,333 846 584 241 

Share of lines 16% 15% 15% 16% 38%

Network topology
Number of metro core locations (MCLs) 18 12 14 18 76 

Number of cental offices (COs) 65 89 123 174 849 
Number of street cabinets 3,503 3,275 3,397 4,355 9,470 
Lines per CO 18,920 12,934 9,353 7,243 3,652 

Average distances
Building to CO (km) 1.28 1.68 1.78 1.88 2.11
CO to MCL (km) 1.00 2.00 2.00 2.00 5.00
CO to regional WAP (km) 4.25 12.43 12.72 10.58 26.26
CO to national WAP (km) 36.55 37.10 72.21 69.91 71.94

Lines by building size
Single homes 25% 33% 62% 83% 88%
2-9 dwellings 8% 17% 15% 10% 9%
10+ dwellings 68% 50% 23% 8% 4%

Dense 
Urban Urban

Dense 
Suburban Suburban Rural

Density 
(Inhabitants / km²) 2,996 1,333 846 584 241 

Share of lines 16% 15% 15% 16% 38%

Network topology
Number of metro core locations (MCLs) 18 12 14 18 76 

Number of cental offices (COs) 65 89 123 174 849 
Number of street cabinets 3,503 3,275 3,397 4,355 9,470 
Lines per CO 18,920 12,934 9,353 7,243 3,652 

Average distances
Building to CO (km) 1.28 1.68 1.78 1.88 2.11
CO to MCL (km) 1.00 2.00 2.00 2.00 5.00
CO to regional WAP (km) 4.25 12.43 12.72 10.58 26.26
CO to national WAP (km) 36.55 37.10 72.21 69.91 71.94

Lines by building size
Single homes 25% 33% 62% 83% 88%
2-9 dwellings 8% 17% 15% 10% 9%
10+ dwellings 68% 50% 23% 8% 4%

Figure 4.4: Geotypes used in the modelling [Source: Analysys Mason]  
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When considering KPN’s FTTH deployment, the model is flexible enough to take into account, 
within an MCL area, a strategy that can connect all homes, just multi-dwelling buildings, or just 
large apartment blocks. 

4.3 Network costs 

In this section we first discuss the network costs associated with the deployment options available 
to alternative providers. We then discuss the cost associated with KPN’s P2P Ethernet deployment. 

4.3.1 Deployment options available to alternative providers 

In this subsection, we discuss the network costs associated with each of the service delivery 
options. For all options we have excluded the cost of the core network. However, for our base case 
scenario, the access costs are based on the assumption that the core network extends to around 150 
points of presence, which allows us to make a like-for-like comparison between the different 
service delivery options. Such a core network is equivalent to having a point of presence at each of 
the MCLs. We have also run sensitivities assuming smaller and larger core networks. 

Note that details of costs taken from KPN reference offers that were used in the modelling are 
outlined in Annex B. 

LLU 

The network architecture modelled for includes customer premises equipment (the CPE in this 
instance is a modem), rental of local loops from KPN, co-location space and associated services, 
equipment installed at the MDF site and backhaul to the core network.  

MDF

Central office

Co-location

DSLAM 
and active 
electronics

Line cards

LLU rental

Leased backhaul

Core 
network

Street
cabinet

Copper
drop
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Modelled

CPE
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and active 
electronics

Line cards

LLU rental

Leased backhaul

Core 
network

Street
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Copper
drop

Not modelled

Modelled

CPECPE

Figure 4.5: Network architecture modelled for LLU [Source: Analysys Mason] 
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Current LLU set-up, line rental, and disconnection charges from KPN’s 2007 MDF access services 
offer have been placed in the model. The charges are assumed to remain constant in nominal terms. 

We have made use of Analysys Mason’s estimates for the cost of CPE, DSLAMs/MSANs and line 
cards, and predict a reduction in cost of 2% each year. The annual maintenance of all electronics 
equipment is estimated to be 15% of the initial capex.  

MDF co-location recurring and non-recurring charges stated in the KPN MDF access co-location 
offer 2007 are applied in the model. These charges are assumed not to reduce over time.  

For the backhaul, we have assumed that the alternative provider will rent individual leased lines 
from the central offices to their core network (in our base case we have assumed that the 
alternative provider’s core network extends to all of KPN’s MCL locations). We have used 
benchmarks for the cost of leased lines pricing from other European countries. This approach 
allows us to estimate the cost of renting leased lines from a third party for backhaul. This includes 
four elements: a set-up charge per link, a monthly rental per link (which varies by the capacity of 
the link required) and two monthly distance based charges per link. Note, that when determining 
the geotypes for the model we calculated the average distance from the central office to the MCL 
(and also to KPN’s regional and national WAPs) in order to calculate the distance element of this 
backhaul cost. These charges are assumed not to change over time.  

Fibre unbundling 

The network architecture for an alternative provider using FU is included below in Figure 4.6. In 
its original fibre-to-the-cabinet (FTTC) All-IP plan, KPN intended to sell the majority of its central 
offices. With a FTTH deployment KPN will require a “central office-like” building in order to 
locate equipment such as Ethernet switches and ODFs. It is at these locations that a fibre 
unbundler’s equipment will be co-located. However, these new central offices need not be at the 
same locations as KPN’s existing central offices. Indeed, KPN may choose to have fewer of them, 
in order to increase the number of households per central office. However, for the purposes of our 
modelling, and in the absence of further insight into KPN’s FTTH plans, we have assumed that 
KPN will offer FU at their existing central offices. 

The cost included in the model for this option are CPE (in this case a media converter), rental of 
fibre loops from KPN, co-location space and associated services, an Ethernet switch at the central 
office and backhaul to the core network. As discussed in Section 3.3, if KPN chooses to relocate 
its central offices, then it may not be possible for a third party, at least in the short term, to offer 
dark fibre from this location. Therefore, the model has the option of the unbundler purchasing 
backhaul from a third party or KPN. 
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Figure 4.6: Network architecture modelled for LLU [Source: Analysys Mason] 

As KPN does not currently have a reference offer for FU, we have conducted a high-level 
calculation of the monthly cost per line to KPN of providing unbundled fibre. The results, which 
vary between EUR13.93 and EUR70.51 depending on the network roll-out and the duct cost per 
metre, have been used as inputs for the FU line rental in our business case calculations. Note also 
that we have assumed that the set-up fee per line is just EUR25. This is much lower than the 
EUR450 (EUR25 initial fee plus EUR425 installation fee) in KPN’s proposed WBA reference 
offer. [confidential]. We have assumed that these costs will remain stable for future forecast.  

We have used Analysys Mason’s estimates for the cost of Ethernet switches. We have assumed 
that they will reduce in cost by 2% each year, and that the annual maintenance of these electronics 
is estimated to be 15% of the initial capex.  

We have assumed the co-location recurring and non-recurring charges stated in the KPN MDF Access 
Co-location Offer 2004 and Tariff Schedule 2007. These charges are assumed to be stable over time.  

For the backhaul, we have assumed in our base case that the alternative provider rents individual 
leased lines from a third party. We have again used benchmarks from other European countries to 
estimate the cost of renting these leased lines. This includes four elements: a set-up charge per 
link, a monthly rental per link (which varies by the capacity of the link required) and two, 
monthly, distance-based charges per link. However, in the scenario where third party leased 
backhaul is unavailable and we have assumed that the backhaul is purchase from KPN, we have 
used Section 3 of KPN’s proposed WBA reference offer to calculate this cost (this is outlined in 
more detail in the WBA section, below). 
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Analogue TV overlay for FU 

In the model we have included scenarios whereby a fibre unbundler deploys an analogue TV 
overlay. As discussed in 3.3, we have assumed that such an operator will follow a “reseller” model 
and hence will deploy a topology that will simply receive programming feeds at the central office 
via a standard satellite or DTT aerial, aggregate them, convert them into an optical signal and 
transmit them to the customer. This topology is illustrated in Figure 4.7, below. 

ODF

Central office

Co-location

CombinerFibre loop
CPE

Satellite dish / 
DTT aerial

ODF

Central office

Co-location

CombinerFibre loop
CPECPE

Satellite dish / 
DTT aerial

Figure 4.7: Analogue TV overlay topology [Source: Analysys Mason] 

The incremental costs of this overlay are due to CPE (a combined media and RF converter will be 
required, which we assume will be more expensive than a media converter),  co-location space, 
and a satellite dish or DTT aerial and combiner at the central office. We have assumed that there is 
no incremental line rental charge for access to the second fibre, which is used to provide the 
analogue TV service. 

WBA 

The network costs for WBA include just CPE (media converter) and WBA charges from KPN 
(including cost for transport). At present, KPN is proposing to offer fibre-based WBA from three 
levels in the network: 

� national level – just one location  
� regional level – 14 locations 
� local level – at the (138) proposed MCL locations. 

However, we have also modelled KPN offering WBA from the central offices. 
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This network architecture is illustrated below. Note that in the case of an operator purchasing 
WBA from the central office, backhaul provided by KPN would not be required.  
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switch
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Ethernet 
switch

Figure 4.8: Network architecture modelled for WBA [Source: Analysys] 

The source of WBA line rental prices is KPN’s proposed WBA reference offer. The line rental 
includes: 

� Network access tariff (EUR19 per line per month plus EUR25 initial connection charge). 
Again, we have assumed that KPN will charge a significantly lower connection charge than 
the EUR450 in its proposed reference offer. 

� Access speed tariff. We have assumed that if an alternative provider is to generate significant 
incremental revenue from fibre services, then it will need to offer a significantly faster service than 
are possible through LLU. In our base case we have assumed a speed of 100Mbit/s. KPN’s 
proposed access speed tariff at this speed is EUR36.32 per line per month. However, this price falls 
rapidly at lower speeds (e.g. at 20Mbit/s this fees is just EUR3 per line per month). 

� Transport tariff, which is dependent on the locations at which the product is purchased 
(local, regional or national), and the quality of service provided (premium, medium or best 
effort). We have used local (MCL level) and medium in the base case. 

� WAP tariffs for Ethernet ports, which vary by the required capacity and location of the ports. 

For scenarios where we have assumed that an alternative provider purchases WBA from the 
central office, we have used the KPN proposed reference offer without any transport costs. 
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4.3.2 KPN’s P2P Ethernet access network 

As discussed in Section 2.1, we have assumed that KPN will deploy a P2P Ethernet FTTH access 
network. This will include the laying of two fibres to each home, one for broadband and one for 
analogue TV. In the absence of detailed information, we have also assumed that for analogue TV 
KPN will follow a “reseller” model similar to alternative providers. The topology that we have 
assumed in our modelling is illustrated in Figure 4.9 below. Note that the distances shown are for 
the dense urban geotype. 
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Figure 4.9: P2P-Ethernet topology with analogue TV overlay used in the model [Source: Analysys Mason]  

Again, for the purposes of our modelling, we have assumed that KPN will locate its central offices 
at the existing MDF locations.  

[confidential] Note that with a P2P Ethernet topology there is no need for KPN to keep its street 
cabinets or distribution points.  

In absence of detailed information on the topology of a KPN FTTH deployment, we have assumed that 
the fibre network is laid out in a ‘tree topology’, with duct branches at the following points:  

� at the central office 
� 50% of the way between the local exchange and the street cabinet 
� at the street cabinet 
� 50% of the way between the street cabinet and the distribution point 
� at the distribution point 
� 75% of the distance from the distribution point to the building (i.e. the split is closer to the 

building). 
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Note that the accuracy of the relatively simple modelling approach could be improved by access to 
KPN’s plans, as and when they are developed. 

We have assumed KPN deploys fibre to all street cabinets and distribution points within a given 
geotype. However, the final drop to the customer building (25% of the distance from the 
distribution point to the building) is only deployed for 80% of single homes in each covered 
geotype. This broadly represents KPN’s cumulative voice and broadband market share. 

The resulting duct and fibre length, from the central offices to the customer building (but 
excluding in-building wiring) calculated in the model is as shown in Figure 4.10 below.  

Geotype Total duct 
length (km) 

Duct length per 
subscriber12

(m) 

Duct length 
per home 
passed (m) 

Total cable 
length (km) 

Cable length 
per subscriber 
(m 

Cable length 
per home 
passed (m) 

Dense urban 21,360 29 22 52,174 71 53 

Urban 31,786 46 35 69,807 101 76 

Dense 
suburban 

43,180 63 47 85,759 124 93 

Suburban 58,544 77 58 109,755 145 109 

Rural 249,421 134 101 395,204 212 159 

Total 404,291 85 64 712,699 150 113 

Figure 4.10: Duct and cable length calculated in the model [Source: Analysys Mason]   

We have assumed that all multi-dwelling buildings contain a communications room (comms room). 
This room would contain the termination of the fibre line and in-building fibres would be within this 
room, terminated on an ODF with a fibre port for each apartment. This would enable in the future a 
second FTTH operator to deploy to the building without having to duplicate the in-building wiring.  

We have assumed that there are two elements to the cost of deploying in-building wiring: a cost 
for the vertical part of the wiring and a cost per home of the horizontal last drop. Similar to the last 
drop of fibre to the building, we assume that KPN only deploys the horizontal last drop to 80% of 
homes in each covered geotype. 

Finally, we have assumed that KPN deploys CPE (a fibre termination box, plus a media and RF 
converter) to all of its subscribers. 

                                                  
12  Includes both retail and wholesale subscribers 
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4.3.3 Summary 

Figure 4.11 below summarises the network costs that are included for each of the options 
discussed above, and also indicates which of the costs are largely fixed costs (i.e. incremental costs 
are not triggered with new subscribers), those that are partially variable with the subscribers (i.e. 
additional cost may be incurred if sufficient new subscribers are acquired) and the those that are 
fully variable with the number of subscribers. 

 Fixed costs Cost partially variable 
with subscribers 

Cost fully variable with 
subscribers 

LLU Co-location costs DSLAMs/ MSANs 

Backhaul to core network 

CPE

Rental of local loops 

Line cards for 
DSLAM/MSAN 

FU Co-location costs Ethernet switches 

Backhaul to core network 

CPE

Rental of fibre loops 

Analogue TV overlay Co-location costs 

Satellite dish / DTT Aerial 

Combiner 

(Splitter – only for KPN’s 
TV overlay) 

 CPE  

WBA  Backhaul (transport tariff 
and WAP tariff elements) 

CPE

Line rental (network 
access and speed tariff 
elements) 

KPN’s FTTH deployment Duct and cable 
(excluding the last drop) 

Comms rooms 

Central office equipment 
(patch panels, Ethernet 
switches) 

Duct and cable – the last 
drop 

In-building wiring 

CPE

Figure 4.11: Summary of costs modelled [Source: Analysys Mason] 
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5 Results from the model 

In this section we provide the results of our modelling. We firstly discuss KPN’s business case for 
an FTTH deployment; we then discuss the business case for alternative providers using either FU 
or WBA. 

5.1 The business case for KPN’s deployment of FTTH 

We have performed a high-level calculation for the average monthly cost per line from a FTTH 
network deployment. We have used the results, varying by assumed duct cost per metre and 
network coverage, as benchmarks for the monthly line rental for FU in section 5.2. This provides a 
consistent ground for comparing the business case for KPN and alternative operators. We have 
also calculated the business case for KPN to deploy such an FTTH network, by calculating 
incremental monthly net ARPU that KPN needs to break even and thereby justify its investment in 
a FTTH network. 

5.1.1 Rollout assumptions 

Concerning the extent of KPN’s rollout, we have made a number of assumptions concerning line 
coverage, which are important to understand the difference between the scenarios in Sections 5.2 
and 5.1. In our base case and unless clearly stated otherwise, we assume that KPN’s network is 
rolled out to 60% of all households in the Netherlands, which corresponds to the coverage of the 
four most densely populated geotypes.  

Within the covered area, KPN connects (i.e. it provides the final drop of fibre to single homes, or 
the final drop of horizontal wiring in multi-dwelling buildings) to 80% of households. Within the 
covered area, KPN’s market share (i.e. the number of households activated) is 60%, of which 45% 
are retail customer and 15% are wholesale customers (all via FU). The split between retail and 
wholesale customers is therefore 75% to 25%, which is in line with current market data.  

 Covered area Netherlands (All 
households) 

Homes connected 
(passed) 

80% 48%  

Homes activated 60% 36%  

     total retail  45% 27%  

     total wholesale 15% 9%  

Figure 5.1: Line 

coverage in the base 

case scenario  
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5.1.2 Cost to KPN to provide fibre unbundling 

Using our model, we have been able to calculate the cost to KPN of providing a fibre access loop. 
This has been achieved by calculating total cost of KPN deploying and maintaining a FTTH 
network over 30 years. We have then expressed this as a monthly cost per line, i.e. the cost of 
providing fibre unbundling. In this analysis we have assumed the following asset lifetimes: 

– duct: 30 years 
– fibre: 15 years 
– ODF: 15 years 
– comms room: 15 years 
– in-building wiring: 15 years 
– fibre termination box: 15 years. 

We have also assumed that KPN connects the last drop (in the case of multi-dwelling buildings, 
the horizontal section of the in-building wiring) for 80% of the households in its coverage areas. 

The results of our analysis are illustrated in Figure 5.2 below, for a range of duct costs and for 
different extents of the FTTH rollout. 

Extent of FTTH roll-out: 60 % of all households 100% of all households  

Average duct unit cost:    

EUR 20 per metre EUR13.93 EUR19.03  

EUR 30 per metre EUR17.99 EUR25.47  

EUR 45 per metre EUR24.09 EUR35.12  

EUR 100 per metre EUR46.44 EUR70.51  

Figure 5.2: Monthly cost 

per line [Source: 

Analysys Mason]  

[confidential], in our base case, we have used a cost of duct of EUR30 per metre. At this cost and 
assuming a roll-out to 60% of all households, we estimate KPN’s cost to provide an unbundled 
fibre line is EUR17.99. We have used this result as an input to the business case for alternative 
providers using FU in the base case (see section 5.2). This is slightly lower  than the EUR19 per 
month per line assumed in KPN’s proposed WBA reference offer. Note that we have assumed that 
the cost of fibre unbundling will be constant at EUR17.99 across all geotypes.  

5.1.3 The business case for KPN  

In our modelling of KPN’s deployment of FTTH we have assumed that: 

� KPN sells triple-play packages to all its customers. These include voice, broadband and 
analogue TV services (which KPN provides via a “reseller” model) 

� [confidential].We assume that the average cost of laying duct is EUR30 per metre. 
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We have assumed the market shares clarified in Section 5.1.1 above: 

� KPN retail market share in the covered area – 45% of total households 
� alternative providers’ total market share in covered area – 15% of total households. We have 

assumed that these operators will solely purchase FU from KPN 
� cable operators – the remaining 40% of total households. 

We have run two network coverage scenarios: 

� KPN covers 60% of households (though the last drop is only connected for 80% of these, 
covering 48% of all households in the Netherlands) 

� KPN covers 100% of households (again the last drop is only connected for 80% of these). 

For the first scenario, we estimate that the capital cost of the deployment is EUR6.3 billion, 
equivalent to an average of EUR2088 per subscriber and EUR1566 per home passed. Note that 
this is in line with a recent estimate by ARCEP, which was around EUR2000 per subscriber for a 
25% market share.13 We estimate that around [confidential]km of duct would need to be laid.  

For a nationwide FTTH deployment, we estimate the deployment cost of capital to be EUR14.8 
billion, equivalent to an average of EUR2978 per subscriber and EUR2234 per home passed. The 
steep increase in cost compared to the first scenario is due to the fact that the less densely 
populated areas that are now served require more duct per home.  

Figure 5.3 below provides a breakdown of these costs for the two scenarios. 
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[Source: Analysys 

Mason]  

As a sensitivity, we have calculated the deployment capital costs if the average cost of duct is 
EUR20 per metre, EUR30 per metre, EUR45 per metre or EUR100 per metre. Figure 5.4 shows 
the results for a roll-out covering 60% of all households.  

                                                  
13  “Very high-speed: Points of reference and outlook”, ARCEP 2006. 
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[Source: Analysys Mason]  

The total deployment capital cost clearly scale with the duct costs. In a sensitivity with duct costs 
of EUR20 per metre, we estimate the cost per subscriber to be EUR1600 and the cost per home 
passed to be EUR1200, which is significantly lower than ARCEP’s estimate.  

In Figure 5.5 below we have calculated the NPV of KPN’s FTTH roll-out, assuming: 

� four different levels of duct cost (EUR20, EUR30, EUR45 and EU100 per metre) 
� different levels of incremental monthly net ARPU compared to DSL for KPN’s retail 

customers, ranging from EUR10 to EUR30 per subscriber. [confidential]

In our analysis we have assumed that KPN charges alternative providers an incremental monthly 
line rental price for fibre unbundling compared to LLU. For an assumed duct cost of EUR30, this 
equates to EUR9.99, derived by subtracting EUR8 for LLU from the calculated monthly cost for 
fibre lines of EUR17.99. We have also accounted for the fact that, by deploying an FTTH network, 
KPN would avoid the costs of providing DSL (e.g. the cost of maintaining DSLAMs and MSANs 
in the local exchanges). It should be noted that we have not taken into account any proceeds that 
KPN may make from the sale, or partial sale, of its existing central offices. Nor have we included 
the cost of any write-offs that KPN may incur on its copper network. 
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Incremental net ARPU: EUR10 EUR20 EUR30 

Average duct costs:    

EUR 20 per metre EUR0.3bn EUR2.5bn EUR4.8bn 

EUR 30 per metre (EUR0.8bn) EUR1.5bn EUR3.7bn 

EUR 45 per metre (EUR2.3bn) EUR0bn EUR2.2bn 

EUR 100 per metre (EUR8.0bn) (EUR5.7bn) (EUR3.5bn)

Figure 5.5: KPN’s NPV for different levels of incremental monthly net ARPU and duct costs [Source: 

Analysys Mason] 

Assuming that KPN faces duct costs of EUR30 per metre, break-even occurs at an incremental net 
ARPU per retail subscriber of around EUR13.40 per month. If duct costs drop to EUR20, KPN 
breaks even at EUR9. As duct costs rise to EUR45 per metre, this figure becomes EUR20. 
However, the business case appears completely unviable at EUR100 per metre duct costs, as KPN 
only breaks even by achieving an incremental net ARPU of about EUR45. 

5.2 The business case for alternative providers 

We have evaluated a number of different business cases for alternative providers to use FU or 
WBA. For each case, we present the costs compared to a situation in which operators are already 
providing local loop access and have already invested in the up-front costs associated with this. 
We first present an assessment of the relative cost of serving customers in different parts of the 
Netherlands with either FU or WBA (but not both) under a number of different assumptions. We 
then go on to present the results in the case where an alternative provider follows a hybrid 
FU/WBA strategy.  

In most cases, we assume that coverage is around 60% of households in the Netherlands, which is 
equivalent to a current typical roll-out of LLU14.

5.2.1 Assessment of business case using either FU or WBA 

Base case scenario 

Our base case scenario represents what we believe to be the most realistic scenario for an 
alternative provider. For this scenario we have selected the following inputs: 

� the modelled operator is planning to offer just voice and broadband services, it does not 
choose to offer analogue TV, though we have included a sensitivity for this. 

                                                  
14  Presentation of Remko Bos, http://www.wik.org/content/vdsl_ngn/bos.pdf 
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� the alternative operator has 10% share of the market in the areas of the Netherlands where the 
operator is rolling out its services. If we assume 60% line coverage, this translates into serving 
6% of all households in the Netherlands. 

� there is currently no reference offer for FU available. Therefore, we have taken our results 
from section 5.1.2 for the monthly cost per line of EUR17.99 assuming a duct cost of EUR30 
per metre. For LLU, we made use of existing reference offer, and KPN’s proposed WBA 
reference offer.  

� the alternative provider owns a core network that connects all of the MCLs in the geotypes in 
which it offers FU/WBA; in the case for FU the operator leases capacity from the central 
office to the MCL from a third party, whilst in the case for WBA the operator purchases the 
“local” option (i.e. from MCL locations). 

Figure 5.6 shows, for the base case, how total costs vary depending on which strategy an operator 
adopts. The modelled costs for LLU are included for comparison.  
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Figure 5.6: NPV cost stacks for different scenarios using inputs from the defined base case, when 

61% of the households with the highest density are covered [Source: Analysys Mason] 

The total costs are broken down into different categories. 

� Backhaul capex – fixed and one-off cost for enabling transport to the core network. This can 
include the initial set-up cost for leased lines or the set-up of the necessary ports and VLANs 
for KPN’s WBA transport service. 

� Co-location capex – charges for the installation of equipment in the central office. 
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� Equipment capex – charges for any hardware needed for the respective technologies. As an 
example, this includes the cost of DSLAMs/MSANs and line cards for LLU. 

� CPE capex – for equipment that is provided to the consumer, enabling them to make use of 
the services offered. 

� Backhaul opex – recurring cost for the use of backhaul services. This includes distance- or traffic 
related charges for the different methods of transport or the rental charge for leased lines. 

� Co-location opex – recurring charges for the placement of equipment in the local exchange, 
effectively being a rent for the occupied room. 

� Equipment opex – maintenance cost for the equipment used, including electricity and repair costs. 

� Local loop opex – this includes disconnection, connection and line rental charges for LLU, 
FU or WBA. 

Figure 5.6 above illustrates that LLU is a significantly cheaper option than either WBA or FU. 
However, it should be noted that the LLU costs only represent the ongoing costs of leasing and 
maintaining services, since we assume that the network is already deployed. Of the two fibre-
based services (assuming a 100Mbit/s service), FU is cheaper than WBA. This is driven by the 
high WBA charges for high access speeds (EUR36.32 per month for 100Mbit/s). Note that this 
charge falls significantly with lower speeds (as illustrated in one of our sensitivities below). 

We have also considered how the cost per subscriber varies across the different geotypes. Figure 
5.7 illustrates the incremental monthly cost per subscriber for each service delivery option for each 
individual geotype. For comparison, in this chart we have also included the cost of alternative 
providers using SLU from our previous study for OPTA. The geotypes are ordered by line density.  

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

Dense Urban Urban Dense
Suburban

Suburban Rural

In
cr

em
en

ta
l m

on
th

ly
 c

os
t p

er
 s

ub
sc

rib
er

 (E
U

R
)

LLU

FU

WBA

SLU

Figure 5.7:  Incremental monthly cost per subscriber per geotype for the base case scenario [Source: 

Analysys Mason] 



The business case for fibre-based access in the Netherlands – public version  |  33 

Ref. 12885-226

The cost of FU to add an additional subscriber equates to approximately EUR25 per month for the 
four most densely populated geotypes. This cost increases to EUR31 in the less densely populated 
areas. This is due to two reasons:  

� there are fewer households per central office in rural areas, leading to increased co-location, 
equipment and backhaul costs per subscriber 

� the distance between the central office and the metro core locations is larger in rural areas, 
meaning that the cost of backhaul is higher. 

� nevertheless, the cost for FU in the dense suburban geotype is slightly lower than in the urban 
geotype. This is due to the backhaul traffic requirements in this area, which reach a higher 
level and therefore necessitate an additional leased line per central office. 

Note that in our base case we have assumed that the monthly line rental per subscriber is 
EUR17.99. If KPN’s duct cost were lower, translating into a lower monthly line rental, then the 
overall cost per subscriber would fall as well. Hence, if the monthly line rental was EUR13.93 per 
subscriber, as we calculated for KPN’s duct cost at EUR20 per metre, then the overall cost of FU 
per subscriber would be approximately EUR21 per month. 

The cost per subscriber for WBA is much higher, at EUR60 per month. As there are few fixed 
costs to provide this service, the cost per subscriber is almost constant across all geotypes. 

As expected, the LLU cost per subscriber is much lower than either FU or WBA, at EUR11 to EUR14 
per month. Again, this cost increases in more rural areas, again due to there being fewer households per 
MDF in these areas, leading to increased co-location and equipment costs per subscriber. 

The cost per subscriber of SLU is higher than FU, at around EUR37 per month in the most densely 
populated geotypes. Given that alternative providers can offer higher speeds and more services 
using FU, this suggests that FU would be a preferred option to SLU. It is also worth noting that the 
cost gap between SLU and FU widens in less densely populated geotypes. This is because SLU 
has a larger proportion of fixed costs than FU (in particular the co-location costs in the street 
cabinet and the backhaul from the street cabinet to the central office). 

The difference between the LLU line and the line for other options provides an indication of the 
monthly incremental net ARPU that it would be necessary to recover from each customer in order 
to cover the incremental costs. For example, Figure 5.7 shows that the incremental net ARPU 
needed to cover costs to use FU services rather than LLU is approximately EUR14 per subscriber 
per month. For WBA, the difference is around EUR49 per month. 
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Increased market share 

The second scenario contains the same inputs as the base case, except that the modelled operator 
has a 20% share of the total broadband market in the Netherlands. 

Figure 5.8 below is similar to Figure 5.7. The cost per subscriber for WBA does not depend on the 
market share, and therefore this does not change. There is a small decrease in the cost per 
subscriber for FU (less than EUR1 per month) in the four most densely populated geotypes and a 
much more significant change for the last geotype. This occurs because some of the costs (co-
location, backhaul and Ethernet switches) have elements that are not variable with the number of 
subscribers. However, overall, the scale of an operator does not appear to be an important driver of 
costs. This is in contrast to SLU, for which an increase in market share from 10% to 20% results in 
a EUR12–20 per month reduction in costs per subscriber. This results in SLU being nearly as 
cheap as FU in the three most densely populated geotypes. 
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Figure 5.8: Average monthly cost per subscriber per geotype for an operator with a 20% market share 

[Source: Analysys Mason] 

Offering analogue TV 

In this third scenario, we have considered the business case of a fibre unbundler choosing to offer 
analogue TV. We have assumed that the operator follows a “reseller” model for analogue TV, and 
have evaluated two different take-up scenarios. In the first scenario, 30% of the alternative 
provider’s subscribers take up the TV service, while 70% sign up for TV in the second scenario. 
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Note that we have only considered this option for a provider using FU, as we understand that it is 
not possible to offer an analogue TV service via WBA. 
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[Source: Analysys Mason] 

The cost per subscriber is around EUR2 higher for the option with analogue TV in the most 
densely populated geotype, widening to about EUR8.50 in the rural areas. However, given that 
only a proportion of subscribers take up the TV service, the average incremental cost per 
subscriber that purchases analogue TV is actually higher: 

� 30% take-up: EUR6 per month in dense urban areas, rising to EUR27 in rural areas 
� 70% take-up: EUR3 per month in dense urban areas, rising to EUR12 in rural areas. 

Figure 5.10 below illustrates the incremental gross TV revenue (including the revenue passed on to 
content providers) that would need to be generated in dense urban areas.  

 30% take-up 70% take-up  

20% ARPU retained 29.44 12.62  

30% ARPU retained 19.63 8.41  

40% ARPU retained 14.72 6.31  

    

Figure 5.10: Required 

incremental gross TV 

ARPU (in EUR) in dense 

urban areas [Source: 

Analysys Mason] 

Overall, this result suggests that recouping this incremental cost through increased revenues 
appears highly dependent on the take-up and the percentage of TV revenue that is retained. Given 
a 70% analogue TV take-up, an alternative operator must achieve a blended (averaging over TV 
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and non-TV subscribers) incremental net ARPU of around EUR17 in the four most densely 
populated areas to justify a move from LLU to an FU triple-play offer. 

In order to compete in the market, it may be important for providers to offer triple-play services 
(voice, broadband and analogue TV). Therefore, we have run a sensitivity where we assume that 
offering triple-play services does not generate any additional revenue but instead, will lead to the 
alternative providers gaining market share. Figure 5.11 shows the incremental market share that 
would be required in each geotype, assuming a retail price of [confidential] per month per month, 
in order to recoup the costs of the analogue TV overlay. 
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[Source: Analysys Mason]  

These results suggest that analogue TV would need to drive an additional 2% market share in the 
most densely populated geotype, rising to about 7% in the rural areas. Given that the largest 
alternative provider in the Netherlands currently has around 5.5% market share, this represents a 
significant but not unrealistic target in the four most densely populated geotypes. However, in the 
rural areas it appears unviable. 

Different extent of the provider’s core network  

In this scenario we have considered the relative business case for FU and WBA for providers with 
large and smaller core networks. We have considered the following scenarios: 

� The provider’s core network connects all of the central offices (we assume 451 central offices 
are required to achieve a 60% line coverage). 
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� The provider’s core network connects a number of the local wholesale access points (WAPs) 
(base case scenario). We assume 70 WAPs are required to achieve 60% line coverage. 

� The provider’s core network connects all of the regional WAPs (14 locations). 

� The provider does not own a core network, and purchases the service from one national WAP 
or rents leased lines to one national location.  

For each scenario we have assumed that, if the operator purchases FU, then it can either lease 
capacity from the central office to its core network from a third party or if this is not available it 
can purchase capacity from KPN. If the operator purchases WBA, then it purchases the 
appropriate transport option from KPN’s WBA offer (national, regional, local).  
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Figure 5.12: Total cost for a provider choosing between the different technology alternatives depending 

on the size of the core network [Source: Analysys Mason] 

These results show three effects: 

� The pricing of backhaul (“transport”) in KPN’s proposed WBA reference offer is very similar, 
regardless of whether it is purchased at the local, regional or national level. This backhaul 
costs around EUR6–6.50 per month per subscriber. 

� We estimate that the monthly cost of backhaul from a third party ranges from EUR1.77 per 
subscriber for backhaul to local WAPs (MCLs), up to EUR8.70 per subscriber for backhaul to 
a single national WAP. 
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� As a result, backhaul from a third party appears to be the cheaper option when it is to the local 
and regional WAPs, whereas backhaul to a national location is cheaper from KPN. 

Reduction of KPN’s WBA charges 

As discussed above, WBA appears much more expensive than FU due to the high charges for an 
access speed of 100Mbit/s in KPN’s proposed WBA reference offer (EUR36.32 per month). In 
contrast, the charge for a 20Mbit/s service is just EUR3 per month. We have run two scenarios in 
which the access speed charge for FU is reduced to EUR3 per month or dropped completely. The 
results for the scenario assuming EUR3 per month are illustrated in Figure 5.13 below.  
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Figure 5.13: Incremental monthly cost per subscriber per geotype when the speed tariff is set to 

EUR3.00 [Source: Analysys Mason] 

This reduction in charges is not sufficient to make WBA cheaper than FU in the four most densely 
populated geotypes (assuming a FU monthly line rental charge of EUR17.99 per subscriber).  

The results for the second scenario assuming no speed-related charge are illustrated in Figure 5.14 
below. 
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Figure 5.14: Average monthly cost per subscriber per geotype when the speed tariff is set to EUR0 

[Source: Analysys Mason] 

Despite the cost for WBA approaching those of FU, the conclusions from the previous paragraph 
remain unchanged, as WBA is only cheaper than FU in the rural geotype. Note that if the FU 
monthly line rental charge were slightly higher or lower, then this result would be different. 

5.2.2 Hybrid FU/WBA scenarios 

In the scenarios considered so far, the alternative operator employs either FU or WBA to offer 
services, but not both. In the final two scenarios, we consider a hybrid strategy in which four 
geotypes are served using FU, with the remaining customers served using WBA. We assume that 
the operator covers 100% of the households in the Netherlands, and that it has a market share of 
10% in the areas it covers.  

Figure 5.15 below shows the total costs for the different options available to this alternative 
provider and compares them to the current costs for LLU:  

� FU: all 100% covered by FU  
� hybrid strategy: 60% covered by FU (the four most densely populated geotypes), 40% by 

WBA (the rural geotype) 
� WBA: all 100% covered by WBA. 

In the first scenario, we have assumed that KPN continues to charge the actual access speed charge 
of EUR36.32. Figure 5.15 illustrates the different costs for these approaches. 
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Figure 5.15: Total cost of different options for an alternative provider with 100% coverage at the MCL 

level, whereof 60% are done via FU with original KPN costing [Source: Analysys Mason] 

It is clear that the high costs for WBA are prohibitive, making the hybrid strategy unviable: the 
alternative provider would be better off investing in an FU infrastructure to serve all its customers.  

We have also considered a second hybrid scenario, where we assume that KPN drops the access 
speed tariff. Figure 5.16 below shows the total costs for this scenario  
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The larger incremental cost margin between FU and WBA in the rural geotype leads to a pure 
WBA rollout being a cheaper option for nationwide coverage than FU, while the hybrid approach 
presents an even more cost-efficient approach, although only by a small margin. However, it 
should be noted that the results are again highly sensitive to the line rental fee for FU. 
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6 Conclusions 

FTTH in the Netherlands is still at an early stage of development. There are a limited number of 
small-scale deployments, and KPN is yet to make an announcement of any firm plans for a wide 
scale deployment of FTTH. Furthermore, KPN does not currently have a reference offer for FU 
and only have a proposed reference offer for fibre-based WBA. However, we believe that this 
study is able to draw the following conclusions with a reasonable amount of certainty: 

Cost to KPN to provide fibre unbundling 

� Using inputs of EUR30 per metre for duct costs and assuming a KPN roll-out to 60% of 
households based on first-generation broadband experience, we estimate that KPN’s cost to 
provide an unbundled fibre line is EUR17.99. Note that this is slightly lower than the EUR19 
per month per line assumed in KPN’s proposed WBA reference offer. 

Business case for KPN’s deployment of FTTH 

� [confidential] we estimate the initial capital cost of a P2P Ethernet deployment to 60% of the 
Dutch population to be EUR2088 per subscriber and EUR1566 per home passed. This is 
slightly higher than the EUR2000 per subscriber estimated by ARCEP15.  However, if for 
comparison, we assume that duct costs drop to EUR20 per metre, then this figure would fall to 
EUR1600 per subscriber and EUR1200 per home passed, which is significantly lower than 
ARCEP’s estimate. 

� Assuming that KPN faces duct costs of EUR30, that it achieves an incremental monthly net 
revenue per retail subscriber of EUR13.40, and that it maintains a market share of 60% 
(including both retail and wholesale customers), we calculate that the business case for a 
widespread FTTH deployment to 60% of the Dutch population is viable. This does not remain 
the case if the incremental net revenue drops below this threshold. Therefore, we believe that 
the business case for a widespread FTTH deployment is not straightforward. However: 

– If duct costs drop to EUR20, we calculate that the business case is viable at an incremental 
net ARPU of less than EUR9 per subscriber per month  

– Our analysis has not considered a small FTTH deployment limited to very densely 
populated areas and/or large multi-dwelling buildings. Such a deployment would be viable 
at lower incremental revenues. 

                                                  
15  “Very high-speed: Points of reference and outlook”, ARCEP 2006. 
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Business case for alternative providers 

� On the assumption that KPN does roll out an FTTH network, then the wide scale deployment of 
FU by an alternative provider may well be viable, though this is by no means straightforward. For a 
voice and broadband only service, we estimate that the incremental cost per subscriber over LLU is 
EUR14 per month. If an alternative provider were also to offer analogue TV services then this 
figure is at least EUR17 per month (excluding revenue passed onto content providers). These 
results assume a FU monthly line rental of EUR17.99 per subscriber. If this rental were to be 
lower, then the incremental cost per subscriber would also be lower. 

� Existing and proposed FTTH prices provide mixed evidence as to whether the required circa 
EUR13 incremental monthly net revenue per subscriber will be achievable: 

– We understand from OPTA that KPN’s proposed retail monthly pricing for FTTH will be 
[confidential], although these prices include TV.  [confidential]

– In France, Free is offering FTTH services, including limited digital TV channels, for 
EUR30 per month, the same price as its DSL offer. 

� Assuming that an alternative provider chooses to offer very high broadband speeds (e.g. 
100Mbit/s), then FU appears less costly than WBA. This is due to the high-speed element in 
KPN’s proposed WBA reference offer (EUR36.32 per line per month for 100Mbit/s). Either 
this element would have to be reduced or alternative providers would have to offer lower 
speeds for WBA to compete with FU. For example, the speed element in the tariff for a 
20Mbit/s service is just EUR3 per line per month. 

� FU appears not to be subject to strong economies of scale, as found of SLU in our previous 
study for OPTA. This is because fewer of the costs are fixed. This has two implications: 

– small alternative providers will not be at a substantial disadvantage to larger alternative 
providers 

– assuming that the wholesale price for FU is constant across all geographies, then the cost 
per subscriber using FU does not significantly increase in areas of lower population 
density. This suggests that if FU is viable in the most urban areas then it may well be 
viable for much of the population. 

� The business case for analogue TV overlay is dependent on the take-up of triple-play services 
and the proportion of TV revenue that is retained by the alternative provider. However, in all 
but the most rural areas it appears plausible that alternative providers will be able to generate 
the necessary incremental net revenue (around EUR3 per month per TV subscriber) or 
incremental market share (~2%) to recoup the costs of the analogue TV overlay.  

� For an alternative provider using FU with a relatively substantial core network (e.g. one that 
passes all of KPN’s proposed MCL locations), we calculate that it will be cheaper to purchase 
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backhaul from the central office from third parties rather than from KPN (assuming the 
“transport pricing” in KPN’s WBA reference offer). However, for an alternative provider with 
little / no core network, we calculate that it is cheaper to purchase backhaul from KPN. This 
implies that if KPN wants to relocate its central offices, and backhaul was not available for 
third parties from these new locations, fibre unbundlers with large core networks would be at a 
disadvantage, but not fibre unbundlers with smaller / no core networks. 



The business case for fibre-based access in the Netherlands – public version  |  A–1 

Ref. 12885-226

Annex A: Definition of MCL areas 

This annex provides an overview of how pseudo-MCL areas have been determined for the 
purposes of our modelling. 

The definitions are derived from the following information: 

� number of households per street cabinet 
� MDF to which each street cabinet is currently connected 
� ZIP6 code for each street cabinet 
� ZIP6 code for each MCL 
� region associated with each ZIP4 code. 

Determining the MCL areas involved a two-step process: 

� defining MDF areas 
� using the MDF areas to define MCL areas. 

Each of these steps is outlined below in turn. 

A.1 Definition of MDF areas 

In order to determine pseudo-MDF areas we undertook the following steps: 

� assigned each street cabinet to the relevant ZIP4 region 
� used the association between street cabinets and MDFs to calculate, for each ZIP4 region, the 

number of households connected to an MDF via a street cabinet lying in this region 
� assigned each ZIP4 region to the MDF with the largest number of households connected via a 

street cabinet in this region. 

This resulted in the definition of MDF areas composed of contiguous blocks of ZIP4 regions. We 
defined 1300 MDF regions in this way (this is slightly lower than the actual number of 1359 
MDFs; we believe the discrepancy is due to the fact that the information for ZIP4 regions is not as 
up to date as that for ZIP6 regions. 

A.2 Definition of MCL areas 

We assume that each MCL area is composed of the set of existing MDF areas that are closer to that 
MCL than to any other MCL. In order to determine these areas, we undertook the following steps: 



A–2  |  The business case for fibre-based access in the Netherlands 

Ref. 12885-226 

� assigned each MCL to the centroid of the relevant ZIP4 region 
� constructed Voronoi polygons around each MCL location. These allocate to each MCL the 

area that is closer to that MCL than to any other MCL 
� assigned to each MCL all MDF areas for which the centroid lies within that MCL’s Voronoi 

polygon. 

This is illustrated below (the green MDF regions are those allocated to the MCL with the 
associated Voronoi polygon): 

Voronoi 
polygon

MDF area
and centroid

Voronoi 
polygon

MDF area
and centroid

Figure A.1: Allocation of MDF areas to Voronoi polygon associated with each MCL 

[Source: Analysys Mason] 
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Annex B: KPN reference offers used in the modelling 

For LLU, we took most of the prices from the 2003 KPN Reference offer for MDF Access 
Services16 (updated in 2007): 

� monthly rental charge: EUR8.00  
� initial charge per customer: EUR13.98 
� disconnection charge: EUR7.60. 

And the 2004 KPN Reference Offer for Collocation17 (updated in 2007): 

� initial co-location charge (3 racks): EUR29 993 
� recurring co-location charge: EUR2 084. 

For WBA, we relied on KPN’s proposed WBA Reference offer18:

� Access: 
– monthly rental charge: EUR19.00  
– initial charge per customer (line): EUR25 
– initial charge per customer – FTTH (delivery): EUR425 
– disconnection charge: EUR25 
– access speed tariff (100Mbit down, 10Mbit up): EUR36.32. 

� Transport: 
– Setup 1 Gbit port: EUR22500 (local), EUR4000 (regional), EUR1500 (national) 
– Setup 10Gbit port: to be decided (local – we assume this to be EUR40 000), EUR9000 

(regional), EUR4500 (national) 
– Setup VLAN: EUR200 (per VLAN) 
– Transport tariff: 

� Local: EUR6 (premium), EUR5 (medium), EUR4 (best effort)  
� Regional: EUR15 (premium), EUR12.50 (medium), EUR10 (best effort)  
� National: EUR22.50 (premium), EUR18.75 (medium), EUR15 (best effort). 

The data for FU relies on a combination of prices from both offers. We decided to take those 
numbers that we think reflect the future pricing structure most appropriately: 

� monthly rental charge: EUR19 
� initial charge per customer: EUR25 
� disconnection charge: EUR25 
� initial co-location charge (3 racks): EUR29 993 
� recurring co-location charge: EUR2 084. 

                                                  
16http://www.kpn-wholesale.nl/nl/1856-Reference_Offer_ULL.html.. 
17 http://www.kpn-wholesale.nl/templates/dispatcher.asp?page_id=1855. 
18 http://www.kpn-wholesale.nl/nl/1936-Wholesale_Broadband_Access_Service.html. 


