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1. Executive Summary

This paper has been written by InterConnect Communications (InterConnect) on behalf of the Electronic and Postal Communications Authority of Albania (AKEP) as part of a project entitled “International Consultancy for the design, development and implementation of a BU-LRAIC model for calculation of public mobile telephony services costs". 

In order to assess and impose cost-oriented tariff regulation for SMP operators, in compliance with the requirements of the Law on Electronic Communications, AKEP now intends to develop the BU-LRAIC model (Bottom-Up Long Run Average Incremental Cost – BU-LRAIC), for the determination of wholesale services costs of individual mobile networks and to understand the implications for the prices of retail mobile services.  
The purpose of this paper is to present the key issues which relate to the development of a bottom up Long Run Incremental Cost Model (BU LRIC).
The issues addressed by the paper include:

· Model structure: top-down or bottom-up;

· Scope: which operators, which services, which technology;

· Network structure: scorched earth, scorched node, modified scorched node;

· The increment: narrow versus broad increments;

· Treatment of costs:

· The cost causation principle

· Separating coverage and traffic costs

· Allocation of common costs

· Allocation of costs to services

· Network externality charges

· Treatment of license and spectrum fees;

· Annualisation methods: Economic Depreciation and its proxies

· Cost of capital

· Symmetric versus asymmetric rates.
2. Introduction
This paper has been written by InterConnect Communications (InterConnect) on behalf of the Electronic and Postal Communications Authority of Albania (AKEP) as part of a project entitled “International Consultancy for the design, development and implementation of a BU-LRAIC model for calculation of public mobile telephony services costs". 

The purpose of this paper is to present the key issues which relate to the development of a bottom up Long Run Incremental Cost Model (BU LRIC). 

2.1 Background: Regulation of Mobile Termination Rates in Albania
In accordance with provisions of the Law no.8618, dated 20.06.2000 “On Telecommunications in the Republic of Albania”, the Regulation on SMP designation, Market Analysis for mobile telephony, TRE (now AKEP) on 18 September 2007 designated AMC and Vodafone Albania as SMP operators in the respect of call termination in individual mobile networks.

Call termination tariff regulation for AMC and Vodafone Albania has been carried out through the application a two year reducing glide path which started on 1st September 2008.  Termination rates were set for the first year at a maximum level based on the average termination tariff in EU countries as published in the 13th Implementation Report of EC.  These rates apply to all calls originating in both national and international networks. 

In order to assess and impose cost-oriented tariff regulation for SMP operators, in compliance with the requirements of the Law on Electronic Communications, AKEP now intends to develop the BU-LRAIC model (Bottom-Up Long Run Average Incremental Cost – BU-LRAIC), for the determination of wholesale services costs of individual mobile networks.  

2.2 The role of LRIC cost models

Why regulate call termination?
There are broadly two reasons for this.  One is that vertically-integrated operators (active in both the wholesale and retail markets) may be in a position to use any market power they might have in the upstream (wholesale) market to the detriment of competition in the downstream retail market.  Where downstream competitors depend on their upstream services, it may be in the interests of such vertically integrated companies to raise wholesale prices and try to drive their competitors out of the market.

Call termination has the somewhat unusual property that nearly all operators with directly connected subscribers are vertically integrated in this sense.  However, to the extent that different operators in the same market might have varying numbers of subscribers, their ability to drive competitors out of the market by this means will tend to be unequal and, indeed, it might be found that no one operator or group of operators has sufficient market power to make this kind of abuse feasible.

Nevertheless, and this is a second reason for intervening in call termination, for any particular call, an operator wishing to have that call terminated has no option but to buy call termination from the operator to whom the called party subscribes.  This is known as a “bottleneck monopoly”.  In some European countries, for example, it has been determined that even the “countervailing buyer power” of the powerful fixed incumbent is not enough to negate this type of monopoly power.

Cost-oriented prices
Where regulators do seek to intervene in the pricing of call termination services, their remit generally enables, or requires, them to try to ensure that prices are “cost oriented”, as is the case in Albania
.  The reason for this is that in an effectively competitive market, call termination prices might be expected to be driven towards cost.  

The issues that arise here are what definition of cost is appropriate and how costs should be measured.

LRIC-based costing
According to economic theory, prices will tend in a competitive market to be driven towards marginal costs, at which point social welfare is maximised.  Marginal costs represent the cost of producing a single additional unit, say a minute of voice traffic.  For an industry like telecommunications, where there is a large proportion of costs that are fixed in the short term, the short-run marginal cost will tend to be close to zero.  However, taken over the longer term, most of those costs become variable, since network planners must adjust the capacity of the network as closely as possible to meet demand, to maximise quality and to optimise costs.

In principle, therefore, long-run marginal costs are the correct definition of cost.  However, since these are notoriously difficult to measure, it is usual to seek a proxy that is more feasible to model.  The two main candidates in use are Fully Allocated Costs (FAC) and some version of Long-Run Incremental Costs (LRIC).

FAC has the advantage that it more closely reflects the accounting methodology used for preparing company accounts, although the methodology for valuing assets can be adjusted to make it more forward-looking (Current Cost Accounting, CCA, rather than Historic Cost Accounting, HCA, which is more usual in statutory and other company accounts).  In a stable and mature industry there is likely to be little difference between FAC and LRIC and so for this reason FAC is used for modelling fixed network termination costs in some countries, e.g. the UK.  FAC is less likely to align with LRIC where the industry is in a growth phase, however and in those circumstances LRIC is the preferred choice. 

Within the broad category of LRIC methodologies there are several further choices to be made and these will be addressed in the following sections of this paper.
AKEP has already determined that a Long Run Average Incremental Costing
 (LRAIC) methodology shall be used.
3. Model structure
3.1 Top-down models

An important divergence in LRIC methodologies is between those that start with the costs expressed in an operator’s accounts and make the necessary adjustments and translations to arrive at costs on a LRIC basis.  This is known as the “top-down” approach.  Its primary advantage is that it should be possible to reconcile the figures back to the operator’s published and audited accounts.
The main disadvantages of the top-down approach are:
1. Its information requirements can be quite burdensome, in that it may be necessary to delve quite deeply into the underlying information systems to extract the required data;
2. The data complexity makes it realistic only for an operator to undertake and it is likely to be difficult for a regulator to do so without requiring very extensive and perhaps intrusive access to the operator’s information base;
3. It can be difficult to determine to what extent the observed costs correspond to those of an efficient operator;
4. Company accounts are essentially backward-looking records of what has happened and, although assets may be revalued on a current cost basis, it may be difficult to evaluate varying assumptions on such things as future volumes.
3.2 Bottom-up models

An alternative is to build a model that simulates the operation of the network under consideration by starting with the expected volume demands on the network (number of subscribers, calls, SMS, data downloads and so forth) and applying efficient engineering principles to determine the network equipment and associated activities that will be required to meet that demand.  Once the hypothetical network and activities are specified, their costs can be derived.
A bottom-up model can be constructed with relatively little input of data on an operator’s actual costs, can be flexed to accommodate different assumptions and scenarios and is suitable for construction by a regulator, or by specialists engaged by a regulator for the purpose.
AKEP has already determined that a Bottom-Up approach to the LRAIC modelling should be used.
4. Scope

4.1 Which operators

A number of considerations of a practical, regulatory and economic nature enter into the choice of how many models should be constructed and which specific operators’ networks, if any, to simulate.
Efficiency and market share
Firstly, there is a requirement to simulate the costs of an efficient operator.  Not to do so would risk rewarding inefficient investment and management choices on the part of some operators, at the expense of others, who might be more efficient.
However, efficiency is affected both by endogenous factors (those, such as technology and investment, that are under the operator’s control) and exogenous factors, that may be determined by regulatory actions, particularly spectrum allocations, or by structural characteristics of the market, such as market share and entry timing.
In relation to spectrum, for 2G at any rate, there appears to be equal allocations to the existing operators in Albania. Were the allocations of spectrum to differ between operators, it would be relatively straightforward to reflect the implications of this in an engineering model.
It may be the case that at the time of modelling, market shares are changing, or expected to change with the addition of new entrants.  Given that there are likely to be some significant scale economies in mobile networks, this raises the question of what market shares to assume in the model.  Other things being equal, one might expect that n efficient operators in an effectively competitive market would tend towards shares of 1/n over the medium to long term.  It may be unfair to an operator with a larger share now, therefore, to assume that they will continue to enjoy the scale economies that arise form such a high market share.  The EC Recommendation proposes a value for n of 5, implying that individual national markets might be expected to support five operators.  It is not known whether any additional operators will come forward and receive licences in Albania.
On the other hand, it might be argued that there is a “first mover” advantage for early entrants, who have the opportunity to attract the most lucrative and least price-sensitive customers, who may be early adopters of the service.  Later entrants may be faced with an uphill struggle to counteract this, since capturing a customer tends to be more expensive than retaining one.  Equally, if early entrants are successful at attracting subscribers who make few, but receive many calls (and so attract above-average call termination revenues for the operator), it will be even more difficult to persuade them to defect.  Hence it might be expected that it could take a long time for the effects of such asymmetries to unwind.  Taking these considerations together, it is proposed to assume a long-term market share of 25% for an efficient operator in Albania.
Regulated operators and SMP
A second consideration is whether it is appropriate to intervene in the pricing of all operators, or only of those who have been formally assessed as having Significant Market Power (SMP).  If it is not appropriate to intervene in an operator’s pricing for this reason, then there may be little point in modelling their costs.
Currently the market analysis in Albania has resulted in the designation of AMC and Vodafone Albania as SMP operators in respect of call termination in individual mobile networks.  As noted in Section 2.5, above, it may be determined at some point in the future that even smaller operators have a sufficient degree of market power in the case of call termination.
Appropriate use of regulatory resources
Finally, creating multiple models adds to the complexity of the task and the resources required to complete it.  If, as is often the case, it is desired to have a single rate for all, or most, operators, then deriving slightly different values for instances of the model based on different operators creates a difficulty in determining which value to use, for which there is no unequivocally preferred solution.
Progression of market shares
Whether the single or multiple models option is chosen, it will be necessary to make some assumptions about how the market evolves towards a stable set of long-term market shares.  For this purpose it is proposed to construct a simple market model that takes account of such factors as the rate at which subscribers churn from one operator to another and the pattern of development in other markets.  It should be possible to test a range of different assumptions using this model.
4.2 Which services

The primary purpose of the model is to provide cost information to support the process of setting cost-oriented call termination rates for voice calls, SMS, MMS and data services.  Nevertheless, the call termination service shares network capacity with a number of other voice and data services, including SMS, MMS, data for both wholesale and retail customers.  It will therefore be necessary to take all such services into account in dimensioning the model and to apportion the resulting costs appropriately to call termination.  

The model is required to produce output network costs for the following services:

· call termination; 

· call origination; 

· national transit calls; 

· international transit calls; 

· calls within the operator’s network; 

· data communication services; 

· short messages services (SMS); 

· multimedia message services(MMS); 

· point of interconnection services and other interconnection related services 

In addition the outputs of the model will be used to determine the implications for tariffs of mobile retail services for the following services: 
· calls within the operators network; 

· calls outside the operators network (off net calls) toward other national/international, fixed and mobile networks; 

· short messages services (SMS); 

· multimedia message services (MMS). 

4.3 Which technology

It is generally accepted that regulators should try to avoid “picking winners” amongst either firms or technologies, but rather they should try to leave this to the market.  In other words, regulators should aim to regulate services, however those services are to be delivered.  However, some decisions are clearly in the hands of the regulator, including the allocation of radio spectrum, a scarce resource, that may be required for implementing new technologies such as 3G.  
To a significant extent 3G technologies are replacements for the current 2G, in that they enable the same services to be delivered, with some scope for cost savings.  However 3G does offer the possibility to provide significantly enhanced data rates and hence larger volumes of data and more advanced data services.  In particular, the addition of HSDPA technologies
 offers the prospect of supporting data rates of up to 7.2 Mbps in the download direction.  Substantial take-up of such services might lead to a situation where 3G networks are substantially dimensioned to handle services of this kind, with the proportion of capacity occupied by voice services relatively small.
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Figure 1: Illustrative effects of incorporating multiple generations of technology on modelled costs
A single-technology model has the advantage of greater simplicity and it avoids the need to make potentially speculative assumptions about the timing, introduction and rate at which the new technology will displace the old.  As Figure 1: Illustrative effects of incorporating multiple generations of technology on modelled costs, above, shows, a multi-generation model may tend to show lower unit costs over time.
The current situation in Albania is that although it is expected that 3G spectrum will be made available in due course, no decisions on this have yet been announced by AKEP.  As a result, operators are not able to count on having access to 3G spectrum at this time.  Whilst 3G is a natural technology development for them potentially leading to unit cost reductions, as it is not currently guaranteed, or the terms known, it might be considered unfair to design a cost model around an assumption that all operators will have access to it.
5. Network structure

5.1 Scorched earth

A potentially significant component of efficiency that is under the control of operators is the placement and configuration of network nodes.  In principle, therefore, an efficient network model should incorporate an optimal design in this regard.  However, real network designs are required to accommodate a range of different factors, such as terrain, “clutter” (the various natural and man-made obstacles that may affect radio signals), security issues and so on.  These factors can make it difficult to agree on which design is optimal and so for this reason this “first-best” option is often rejected in favour of a design that takes more account of what actual operators have done, or plan to do.

5.2 Scorched node

A true scorched node model design takes the network operator’s set of network nodes as a given and seeks to optimise other aspects of the simulated network around these.  Most LRIC models, however, are built with at least the possibility of modifying the network operator’s design where it is considered to be sub-optimal, for example where the modern equivalent of an asset would suggest different choices.  This hybrid approach is known as “optimised scorched node”.  
Where it is decided to model a hypothetical efficient operator’s network with a population coverage that differs significantly from those of the existing operators, it may not be reasonable to base the design around those of existing operators.
In practice, the fact that Albania is not a large country may limit the range of network choices somewhat, since a relatively simple network design is likely to suffice.  For example a fully-meshed inter-MSC network is more likely to be an efficient option where the number of MSCs is small.  It is proposed, therefore, to apply a modified scorched node approach, taking note of operators’ actual network designs and of any particular design factors they may bring to the modellers’ attention as part of the information-gathering process.

6. Defining the increment

An incremental cost is that incurred in supporting a particular increment of demand, assuming that other increments of demand remain unchanged. The incremental cost can also be calculated as the avoidable costs of not supporting the increment. There is considerable flexibility in the definition of the increment – or increments – to apply in a costing model, and the choice should be suitable for the specific application. The range of choices includes (from narrower to broader):
· A marginal unit of demand for a service
· The demand for a service as a whole
· The demand for a group of services
· The demand for all services or traffic on the network.
A narrow increment coincides more closely with marginal cost and hence with the theoretical ideal.  However, the narrower the definition, the greater the proportion of costs that are common and so may need to be allocated across services.  In other words, with a broad increment, more of the economies of scale and scope that arise from providing multiple services will be incorporated in the increment.  The proposed treatment of these common costs is examined further in Section 7.3.  
On the other hand, if the purpose of the model is to derive costs for a single service and an increment encompassing multiple services is chosen, then it will be necessary to determine the share of costs to be borne by the service in question.
This task is affected by the type of increment that is selected, the main options being average, incremental or marginal.  The most usual approach is to use an average increment, which makes for simpler construction of the model, though it requires all traffic to be expressed on an equivalent basis, for example minutes in the case of a predominantly voice network.  Having done that, the costs can be apportioned on the basis of usage (all minutes are treated as having an equal cost).  This is described further in Section 8.
The EC Recommendation proposes that a narrow increment, containing only the termination service be modelled.  However we are not aware of any precedent so far for this approach being adopted by a national regulatory authority (NRA) in the EU.
7. Treatment of costs

7.1 Cost causation

A fundamental principle underlying the treatment of costs in a LRIC model is cost causation.  In other words, only those costs that arise as a direct result of an activity are associated with it.  So, for example, although having subscribers attached to a network is necessary for it to attract terminating traffic, only the costs caused by actually adding call termination as a service (or that are avoidable if the service were to be deleted) are counted towards the cost of that service.  This would exclude costs that arise as a result of adding subscribers.

7.2 Separation of coverage and traffic costs

Some LRIC models dealing with mobile call termination explicitly contain separate subscriber and traffic increments.  The subscriber increment contains costs such as SIM cards and some portion of HLR and MSC processor costs.  In principle one might also wish to draw a distinction between that part of network investment that is directed at achieving coverage – i.e. it is there to enable subscribers to make and receive calls – and that part that is directed at carrying traffic.

As it turns out, there can be considerable difficulties in making this distinction in practice.  For example one might compare the costs of a hypothetical minimal coverage network with a network that is configured to carry the actual traffic demands.  However, even the minimal coverage configuration will have significant traffic-carrying capability.  The minimal coverage configuration may also require different equipment that would need to be replaced for the full configuration (for example different types of base station configuration).  

In other words a large part of the network’s costs are likely to be required in order to support subscribers and to carry traffic and so would fall into the category of costs that are common to these two activities.  Since the incremental subscriber costs are likely to be quite low, this would mean that under an equi-proportional mark-up method of apportioning common costs (see Section 7.3), the bulk of these common costs would fall to traffic in any case.

In summary, although having separate increments within the model for subscribers and traffic has some attractions from a theoretical point of view, it presents considerable practical difficulties and is not likely to end up making much difference to the result.
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Figure 2: Incremental and common costs

Given the choice of a single, broad network increment, most of the remaining activities of the operator’s business can be assumed to be within a separate retail increment, which is not explicitly modelled (see Figure 2).  This leaves only a small proportion of common costs requiring to be allocated through mark-ups.
7.3 Allocation of common costs

In Section 2 it was argued that incremental costs are the best available proxy to prices in a competitive market in the long term.  A key problem with this is that, in the context of a firm with multiple outputs, not all costs would be recovered if each product were priced purely on this basis.  The existence of such multi-product firms in a competitive market is an indication that there are scope economies available from producing the different products within a single firm.  It is appropriate, therefore to mark up the incremental costs attributed to each product with a share of these common costs.
The theoretically correct method of doing this is a procedure called Ramsey pricing, which takes account of the range of elasticities and cross-elasticities applicable to the relevant upstream (wholesale) and downstream (retail) products.  This procedure is both technically complex and reliant on elasticity data that are unlikely to be available.
A generally accepted substitute is equi-proportional mark-ups (EPMU), under which the proportion of common costs marked up to each increment relates to the respective size of each increment.
The EC Recommendation proposes that no mark-up for fixed and common costs be added.  Again, we are not aware of this approach yet having been adopted by any NRA within the EU.
7.4 Allocation of costs to services

Once the incremental costs have been assessed, an allocation is made by service.  This is done by applying routeing factors.  These factors reflect the use made of each of the network components distinguished and costed within the model.  For example an on-net call would pass through a BTS and BSC twice, once on the originating leg of the call and once on the terminating leg.  By contrast, an incoming call from another network would pass through a BTS and BSC only once.  The on-net call would have a routeing factor of two for the BTS and BSC components and the incoming call a routing factor of one, meaning the on-net call will receive twice the allocation of these particular elements of cost.

In this way, services are allocated a share of each of the various network component costs in proportion to their use of them, together with a share of network indirect costs, covering such things as network management systems, motor transport and human resources associated with network activities and a mark-up to cover common costs.  Costs within the retail increment (e.g. the retail billing system, marketing, the EIR) are not included.
7.5 Network externality charge

In some European countries an additional “externality charge” has been added to termination rates.  The reason for this is that to the extent that operators subsidise marginal customers – i.e. lower the prices paid by subscribers who would not otherwise join a network below costs – there is a benefit to the subscribers of other networks from being able to call them.  This benefit is held to be an externality, because the beneficiary is not a party to the transaction – is neither the provider of service, nor the consumer.  

Economic theory would suggest that investment and pricing behaviour will only maximise consumer welfare if externalities such as this are internalised, or in other words if the beneficiary pays in some way towards the costs.  In recognition of this, attempts have been made to estimate the magnitude of the benefit and the costs involved and to translate this into an uplift to termination charges.

A number is issues arise from this.  For one thing, it has been argued by some that as penetration approaches 100% and beyond, as has happened in many European countries and is close to happening in Albania, the additional utility from adding each additional subscriber will become very small.  Others 
 have countered that the existence of an externality depends not on the magnitude of the marginal utility to others, but on how large it is compared to that gained by the individual from subscribing, which will also tend to decrease at the margin as penetration approaches 100%.  The ratio between private and social utilities is known as the Rohfls-Griffin (R-G) factor.  The magnitude of this factor is difficult to estimate and it depends on a number of assumptions about the size of the respective benefits.  When the then UK regulator, Oftel, attempted to quantify the R-G factor, they used a range of values based on a priori reasoning about the likely relative magnitude of the respective utilities (for example they thought it implausible that the social benefit would exceed private benefit).  They also considered a range of possibilities about how far the externality would in practice be internalised through the behaviour of subscribers – for example by parents paying for or subsidising their children’s subscriptions, or by arranging for the more wealthy of a pair of subscribers to make or return calls between them.

Secondly, it is far from clear how far any subsidy revenues derived from an externality mark-up would, or could, be targeted at marginal subscribers.  Modelling carried out by Oftel in this context suggested that an untargeted subsidy would need to be of the order of ten times the size of a targeted one.  Directing subsidies at infra-marginal subscribers (those who would have subscribed anyway) is wasteful and will tend to reduce overall consumer welfare.

A further issue is whether termination rates are the appropriate mechanism for internalising the incoming call externality.  As some have argued, mobile-to-mobile termination rates have no net effect on the funds available to the mobile operators as a group and so an increase in those would not lead to any additional funds being available to the industry to subsidise marginal subscribers.  Although it might be argued that an increase in the termination rate might be perceived by operators as an increase in the marginal cost of off-net calls, leading to a higher per-minute retail price, evidence has been presented that lowering termination rates actually leads to increases in retail prices
.  Indeed the hypothesised mechanism for subsidising marginal customers assumes that an increase in termination rates will lead to a reduction in retail prices.  In Albania the proportion of calls terminating on mobile networks that originate on a fixed network is quite small and so it is doubtful whether a useful level of subsidy could be raised from this quite narrow source without imposing a disproportionate burden on fixed subscribers.

Other potential and perhaps more efficient funding mechanisms for subsidising marginal subscribers exist, for example universal service funds (USF), with funding from industry levies or from general taxation.

Finally, is should be pointed out that the cost model will not be able to incorporate calculations of the correct level of any network externality charge, because this will require information about retail subscriber buying behaviour and retail costs, which are not within the scope of the model.

7.6 Treatment of License and spectrum fees

License and spectrum fees are chargeable to mobile operators in Albania and so form part of the costs of undertaking network activities.  As such they should be included in the model of network costs and depreciated over the period for which the corresponding licences are valid.

8. Depreciation method

Many of the costs involved in operating a network are for capital items such as base stations and switching centres that must be paid for up front, but which continue to be useful for a number of years, perhaps for decades.  Since the benefits of the investment continue to be realised during the useful life of the equipment, it is reasonable that the costs should be recovered over that period, or annualised.  This is the effect of accounting depreciation policies.

However, since LRIC models need to be forward-looking if they are to reflect efficient investment decisions, assets should be valued at the prevailing rate, year by year.  This means taking account of both price trends for the relevant equipment category and also of the effects of technology in providing new pieces of equipment to accomplish the same, or a wider range of functions, at a lower cost – the Modern Equivalent Asset (MEA) principle.

Furthermore, since the intensity with which an asset is used and hence the benefit derived from it may vary over time as volumes rise and fall, an optimally efficient annualisation methodology should take this into account also.

Although there are a number of different annualisation methodologies in use, ranging from straight line, as generally used in statutory and published accounts, through annuities and tilted annuity method and sum of digits, the methodology that is accepted as coming closest to the ideal is Economic Depreciation (ED), which takes proper account of both price trends and changes in volumes over time. Other annualisation methodologies are used as proxies for ED. A potential drawback with this method is that it is computationally more complex than the alternatives.

Theoretically, economic depreciation is the optimal annualisation method, as this is the most accurate way of measuring the economic value of the asset over its lifetime. Economic depreciation produces constant unit costs, in the absence of asset price inflation, which it also takes into account.  It can be calculated as the estimated Net Present Value (NPV) of net cash flows generated by an asset for the remaining lifetime at the end of a given year less the estimated NPV of cash flows at the start of the year. This is the change in economic value where the economic value is the asset’s 'earning power'.

A further issue with ED is that its proper application requires that the annualisation time series be projected over the full lifetime of the most long-lived assets, although this can be somewhat shorter if a high discount rate (cost of capital) is applied.  This period can be quite long – of the order of 20-50 years in some cases – and so the assumptions guiding the later years are necessarily sketchy.  After all, looking back in the other direction, 20 years ago mobile telephony was in its infancy as a technology and 50 years ago it barely existed at all.  However, fortunately the details of what is assumed in those later years have little, if any, effect on the early years of the time series, which are of interest for setting termination rates.

Economic depreciation denotes a way of recovering costs that extends to operational expenses, too. The aim of this costing study is to estimate the service prices in a competitive and contestable market. A player with initially very low volumes could fully not recover its operational expenses at the beginning of its life cycle. If it attempted to do so, it would price itself out of the market. It would rather attempt to recover its costs of the life cycle of the business. Hence, the recovery path of operational expenses also has to reflect changes in output and input price levels.

9. Cost of capital

One of the costs that firms need to cover in order to remain in business is the cost of raising capital.  This is accomplished from some combination of issued shares and other equities, for which shareholders will expect to be remunerated by some combination of dividend payments and capital appreciation, and interest-bearing loans of one kind or another.

The two largest operators in the Albanian mobile telephone market are subsidiaries of foreign-based multi-national firms and so, although there is no Albanian stock market, these operators have direct access to international stock market finance.  

The generally accepted methodology for calculating capital costs is the Capital Asset Pricing Model (CAPM), which generates an appropriately weighted estimate of the cost of capital, or WACC.  Since efficiency considerations apply to capital as well as to other inputs, the optimal balance of debt and equity funding may not correspond exactly to that of the actual operators.  

The WACC is generally derived:

· in nominal terms, since interconnection prices are fixed in nominal terms;

· pre-tax, since regulatory price-setting normally uses a pre-tax cost of capital to apply to the capital base to calculate annual capital costs before taxes.

10. Symmetric Versus Asymmetric Rates

In some countries where operators have received materially different allocations of spectrum, or where new entrants have been introduced some years after the initial licensees have become established, substantially different mobile termination rates have been set, with late entrants permitted to charge higher rates than the established operators.  Although the spectrum allocations for the four licensed operators in Albania have so far been the same, there are two late entrants, one of whom has yet to launch and the other, Eagle, which has been in operation for less than a year at the time of writing.

If differential rates are to be considered
, then the preferred method might be to model the costs faced by an efficient operator under those circumstances.  However, with no track record for one entrant and limited data for the other, it might prove difficult to base any modelling effort firmly on the experience of actual operators.  Any modelling would therefore necessarily have to be based on a number of assumptions about the key modelling variables.

One alternative to this approach would be to allow new operators to negotiate rates with the other operators without regulatory intervention, but with the proviso that the regulator might be called upon to intervene in cases where no agreement could be reached.  At this point the regulator might decide to model the costs of the new entrant.  This fall-back would help to negate any inequality in the bargaining positions of the respective operators.

Another alternative would be to apply a benchmarking solution to the setting of new entrants’ rates until such a time as they are deemed to have SMP in the relevant market.

As things stand, Eagle has agreed to participate in the data-gathering phase of the modelling project even though they are not currently designated as having SMP.
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� See, for example, section 2.7 of the “Regulation on Access and Interconnection” , TRE, 14/12/2007.


� The European Commission has recently issued a Recommendation (referred to as the EC Recommendation in the remainder of this document) to NRAs on the Regulatory Treatment of Fixed and Mobile Terminations Rates in the EU which propose a form of “Pure LRIC” whereby the interconnection service is the only increment and no common cost mark up is included.  This is therefore a form of marginal costing through which only the additional costs which are directly incurred through the inclusion of the interconnection service are recovered from charges for such services.  The anticipated result of this approach is expected to be termination rates at more similar levels in fixed and mobile networks than has tended to be the case to date.  The Commission expects this approach to be implemented in EU member states, using appropriate glide paths, through either cost modelling or benchmarking by 31 December 2012. 


� HSPA (High-Speed Packet Access) encompasses High-Speed Downlink Packet Access (HSDPA) and High-Speed Uplink Packet Access (HSUPA) protocols.  These allow broadband-speed data transfers over 3G mobile connections.


� See, for example Griffin, J., 1982, “The Welfare Implications of Externalities and Price Elasticities for Telecommunications Pricing”, Review of Economics and Statistics, 64, 59-66, or Rohlfs, J., 1979, “Economically Efficient Bell-System Pricing”, Bell Laboratory Discussion Paper 138.


� See Genakos, C and Valetti, T “Testing the ‘waterbed effect’ in mobile telephony”, paper presented at ITS Rome, September, 2008, or  Wright, J., 2002, “Access Pricing under Competition: an Application to Cellular Networks,” Journal of Industrial Economics, 50: 289-316.


� See the European Regulators Group’s guidance on the matter here: http://www.erg.eu.int/doc/publications/erg_07_83_mtr_ftr_cp_12_03_08.pdf.
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