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Abstract

The paper makes an assessment of the economic feasibility of Deutsche Telekoms VDSL roll-out. It deals with the VDSL roll out in 12 + 38 major cities in Germany and can be characterised as a static break even analysis. The Scenario analysis includes 3 different cost allocation rules.

1 Introduction

The growing demand in Bitrate over the year driven by broadband and triple play services requires for corresponding technical solutions which are able to provide the Bitrate required by the customer. Among others for telecommunication operators this could be an incitement for the deployment of fibre in the local loop, since the already existing access line which is completely copper based appears to be technically limited with regards to the provision of growing bitrates. The technical limitation, which is generally given by impedance aspects, is significantly lower for fibre than for copper such that the deployment of fibre seems to be an adequate approach to meet the increasing demand of Bitrate. Generally, in the local loop the best results in Bitrate performance could be achieved by a complete deployment of fibre. However, this approach implies costs which are much higher compared to deployment solutions in which the access line consists only to some parts of fibre. A common approach for this could be the deployment of fibre in the feeder cable segment while in the distribution cable segment the operator still makes use of the already existing copper line as illustrated in Figure 1. This is the structural approach at which for example Deutsche Telekom realises its VDSL deployment efforts. 

Figure 1: Fibre to the curb
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2 Economical aspects resulting from VDSL deployment
In the following an assessment
 of the realised infrastructure reconstruction should be given which is generally based on an estimation of the cost resulting from the fibre deployment between main distribution frame and street cabinet. For this, the study should take into account only such costs which come along in order to provide a pure VDSL access line. 

Since Deutsche Telecom announced that in a first stage it will limit its fibre deployment to twelve German cities and that based on the experiences resulting from this the company will decide whether it will launch the deployment in additional 38 cities, the study follows this announcement by considering only such cities in which in the first stage the operator realises VDSL. 

Moreover, the study refrains from a time path of penetration and instead assumes that the penetration has reached already its steady state. That is, as soon as the operator has completed its fibre deployment, it is assumed that Deutsche Telekom is able to provide immediately VDSL to the clients. And moreover, and this is more relevant with regards to cost, the complete number of VDSL clients which ask for VDSL is the same as the number of clients in the steady state.

For the assessment given here, three different cost allocation scenarios will be calculated which result in different cost for deployment. The detailed scenarios will be explained further below. However, for all of these scenarios the study calculates a minimum rate of VDSL access line penetration at which the incomings are equal to the costs resulting from VDSL. For the sales, the calculation will use the price of VDSL access lines which Deutsche Telekom announced to be 34.99 €.In the following the penetration mentioned before is called break-even penetration rate. It is the ratio of the number of VDSL access lines and the number of clients which the operator could potentially connect to VDSL.

2 The three scenarios of cost allocation
The study is comparing three different roll-out strategies dependent on the resources available. The distinguishing assumptions are outlined in Figure 3. Apart from these parameters for the calculation all scenarios are based on the same input parameters. These parameters are listed in Figure 5.

In the first scenario it is assumed that the fibre deployment could be realized by the use of already existing empty conduits in which the operator could insert the fibre. Here, the deployment does not require any civil engineering works such that the only cost for infrastructure results from the pure cost for fibre material. In this scenario the cost per metre is 3 €.

In the second scenario, the calculation is based on the assumption that no empty conduits exist so that the operator has to take into account civil engineering works. However, here, the operator deploys fibre together with copper and so the investment respectively the cost could be allocated to both cooper and fibre. For the deployment of cooper and fibre the scenario 2 calculates cost for civil engineer of 202€ per metre. However, the cost assigned to fibre are at 62.6 € per metre.

In the third scenario, the calculation is based on the assumption that the operator has to deploy fibre without taking into consideration copper. This case leads to civil engineering costs which have to be borne completely by fibre. Please note that the cost of 130 € per metre is lower than the trench cost given in scenario 2. This difference results from the fact that in case 2 the operator deploys fibre in combination with copper and so requires a trench which is broader than the one required in case 3 in which the operator deploys fibre only.

Deutsche Telekom announced in which cities it intends to deploy VDSL technology. To determine the number of access lines which could optionally get access to a VDSL access line, it is assumed that the number of households is an adequate proxy for the number of access lines. Here, each household is assumed to be connected by one access line. Apart from this, this study additionally makes use of parameters which are either publicly available since Deutsche Telekom annouced them in their press releases (e.g. the fibre length or the number of Outdoor DSLAM) or based on expert estimates (e.g. mark-ups for OPEX and indirect investment). 

For the calculation of the three scenarios an excel model was implemented which calculates the total respectively incremental cost resulting for the deployment of fibre in the feeder cable segment and the Outdoor DSLAM within the twelve cities. These cost could be regarded as fixed, since they are driven by the number and the location of street cabinets, but not access lines. The resulting cost per access line decrease with every VDSL access line added. Apart from this the model treats the cost for the line card and the retail cost as variable costs which means that these costs remain unchanged for each VDSL access line regardless of their number.

The characteristics of costs which we described before, leads in case of an increasing number of access lines to a decrease in per access line costs. This progression of the costs has the impact that the cost curve and the VDSL price curve intersect. In this point, the criterical mass of VDSL access lines is given which means that every additional access line will imply the realisation of revenues.

Figure 2: The three cost allocation scenarios regarding VDSL deployment
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Figure 3: Input parameter for the calculation
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Fibre length (in m) 10,000,000                         10,000,000                               10,000,000                              

Price for deployment per metre (in €)

3                                         62.62                                        130                                          

Economic lifetime of fibre (in years) 20 20 20

Rate of interest 8.00% 8.00% 8.00%

Rate of price change 0.00% 0.00% 0.00%

Cost of capital factor 10.19% 10.19% 10.19%

Outdoor-DSLAM/Splitter Outdoor-DSLAM/Splitter Outdoor-DSLAM/Splitter

Number of Outdoor-DSLAM 26,000                                26,000                                      26,000                                     

Price per Outdoor-DSLAM (in €)

25,000                                25,000                                      25,000                                     

Economic lifetime (in years) 6 6 6

Rate of interest 8.00% 8.00% 8.00%

Rate of price change 0.00% 0.00% 0.00%

Cost of capital factor 21.63% 21.63% 21.63%

Line cards Line cards Line cards

Price per line card (in €) 70                                       70                                             70                                            

Economic lifetime (in years) 3 3 3

Rate of interest 8.00% 8.00% 8.00%

Rate of price change 0.00% 0.00% 0.00%

Cost of capital factor 38.80% 38.80% 38.80%

Unbundled subloop Unbundled subloop Unbundled subloop

Monthly cost per unbundled subloop

-                                     -                                           -                                          

Scenario 1 Scenario 2 Scenario 3
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Mark-up for indirect investment

10.00% 10.00% 10.00%

Mark-up for OPEX

10.00% 10.00% 10.00%

Mark-up for common cost

10.00% 10.00% 10.00%

Ind. Investitionsgüter Ind. Investitionsgüter Ind. Investitionsgüter

Economic lifetime (in years) 10 10 10

Rate of interest 8.00% 8.00% 8.00%

Rate of price change 0.00% 0.00% 0.00%

Cost of capital factor 14.90% 14.90% 14.90%

Retail  Retail  Retail 

Monthly retail cost (in €)

4                                         4                                               4                                              

(e.g. customer care, billing, akquisition)
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2 Results
Based on the parameters listed above, for the three scenarios the calculation has been carried out. To determine the break even penetration the cost per access line has to be plotted as a function of the number of VDSL access lines and should be projected on the price per VDSL access line. The number of VDSL access lines at which the cost per VDSL access line equals its price is the critical number of users to be connected to VDSL that an operator requires to make its business case a successful one. To convert this number to the break even penetration rate, the number has just to be treated in the way discussed above. 

The following picture shows for the three scenarios the progression of the cost curve and the price per VDSL access line. The intersection of the cost and price curve corresponds to the critical number of access lines.

Figure 4: Progression of the cost curve
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For the three scenarios the resulting break even penetration rate is calculated by referring to the number of clients which the operator could potentially connect to VDSL. For the VDSL roll-out in the twelve cities this number is determined to be 5,490,000. By referring to scenario 1 the break-even penetration rate results to be 14%. For scenario 2 and 3 the rate is 22% respectively 31%.

Figure 5: Results for the three scenarios
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Critical number of VDSL access lines

760,000                              1,200,000                                 1,700,000                                

Number of potential VDSL access lines 5,490,000                           5,490,000                                 5,490,000                                

Break even penetration rate 

14% 22% 31%

Scenario 1 Scenario 3 Scenario 2
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The results of the calculation show that in the most optimistic case (scenario 1) about one out of six potentially connectable clients requires to be VDSL connected in order to make this business profitable. Moreover, it should be noted that for several reasons this result is optimistic. Firstly, since the critical number of VDSL-access lines increases from scenario 1 to scenario 3, the break-even penetration rate rises also from scenario 1 to scenario 3. Secondly, for the steady state penetration the calculation does not consider any time path. In case that the number of access lines rises over a couple of periods, this would lead to additional costs which rise the critical number of VDSL access lines. Thirdly, the calculation does not consider any technical restriction which could result in order to the provision of VDSL. That is, here, the calculation abstracts from the technical restrictions “crosstalk” which results in case that a couple of copper lines conveying broadband data is located close to each other. 

Generally, the cost seem also to be underestimated since the calculation assumes a rate of price change of 0 which could be regarded as a rather optimistic approach. Moreover, the retail cost used for the calculation is at 4 € which seems to be low, since this value is rather realistic for a product which is already established at the market. For VDSL, however, this seems not to be given and a higher value may be more appropriate. 

3 An alternative view of the VDSL deployment

The requirement of a critical number of VDSL access lines which is relatively high may explain why Deutsche Telekom fancies the VDSL strategy and likes it to become the new default access technology to an All IP next generation network. Accompanied with this VDSL driven fibre roll-out in the feeder cable segment and the respective deployment of local fibre rings, there is likely to come further network restructuring with regard to the existing main distribution frames (MDFs). By reducing the number of MDF sites, Deutsche Telekom could reduce costs resulting from expenditures for operating and maintaining the distribution nodes. Furthermore, selling outphased MDF sites may recover for the expenditure to be undertaken with the fibre roll-out as outlined by KPN (Hendriks, 2007).

Additional, forthcoming activities could be the outphasing of the copper lines with the aim to reduce the cost resulting from the inefficient parallel operation of copper and fibre. 

The analysed VDSL roll-out and related strategies might be considered ficton, but is real and already common sense for instance in the Netherlands. Here, KPNs starts a new deployment of its access network which is as follows:

With All-IP, KPN will replace its current network – which consists of (partially) separate networks for telephony, leased lines, datacom services and broadband internet (the ‘stovepipes’) – with a single broadband All-IP network. Using this new network, all types of services can be provided (including IP TV, for example).

In 2006, KPN
 announced the following details on its network restructuring: 

· The transmission network will be based on IP/Ethernet, through which large amounts of data can be rapidly transported over the network. 

· The existing circuit-switched telephony exchanges will be dismantled, as will the existing 1,361 MDF locations (where providers of broadband internet access (DSL providers) can currently purchase unbundled access to KPN’s local loop). 

· Around 130 to 200 of the existing 1,361 MDF locations will remain as ‘Metro Core Locations’ (from which the MDF will be removed). On its website www.kpn-wholesale.nl (link: “All-IP”), KPN provides an overview of the situation regarding the locations that will continue to play a part after 2010. 

· Part of the local loop between the Metro Core Locations and the cable distribution boxes, of which there are around 28,000, will be switched to fibre (‘fibre to the curb’).

· All-IP will result in broadband access based on VDSL2 (with a maximum speed of 20 to 50 Mb), and based on fibre optic when there is ‘fibre to the home’ or ‘fibre to the office’ (with a maximum speed of 100 Mb). 

· For the roll-out, KPN is proposing a categorisation of the cable distribution boxes: Category I involves the cable distribution boxes in those areas where unbundled access to the local loop network and co-location are not being purchased at this moment. Category II involves the cable distribution boxes in those areas where unbundled access to the local loop network and co-location are indeed being purchased at this moment, but where the customer is located at distance of more than two kilometres from the MDF location. Category III is the same as Category II, except that the customer location is less than two kilometres from the MDF location. Broadly speaking, KPN is proposing to start with Categories I and II, followed by Category III. 

In 2006, All-IP will be tested in trials and pilots by KPN and possibly by other market parties, and KPN will start with an initial small-scale rollout. The aim is to have the implementation ready by 2010, depending on technological developments and market circumstances.

In the mean time KPN withdraw its announcements slightly. More detailed business case analysis apparently recommended to postpone VDSL roll-out in less densely populated areas. Although KPN revised its plans slightly the overall strategy remains the same.

Nevertheless, in both cases in Germany and in the Netherlands a reconstruction of the access network would include numerous aspects of the regulatory framework. The regulatory focus would be well advised in considering the following questions: 

· Access to the street cabinet

· Access to the main distribution frame

· Access to the new aggregation point of the access network

4 Conclusions

This study on VDSL deployment indicates that VDSL appearantly becomes profitable only if the number of access lines is at a sufficient high level. Since the cost resulting from the network reconstruction are fix, the cost per access line will decrease steadily with every household additionally connected to VDSL. Therefore, in our point of view the operator which has deployed fibre technology should - in order to realise increasing economies of scale - have the incentive to increase the number of VDSL access lines as soon as possible. 

Regardless of the number of access lines the availability of already existing resources/infrastructure strongly determines the feasibility of fibre roll-out strategy. The lower the incremental cost of VDSL roll-out, the lower the critical mass. 

Moreover the reconstruction of the network also poses new regulatory challenges to the corresponding regulatory authority. Here, the abolishment of main distribution frames requires a reconsideration of already existing regulatory decisions with regard to the access to the street cabinets, backhaul network and main distribution frames. It remains uncertain how these developments will change the unbundled local loop landscape and the extend of infrastructure based competition. 
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