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ASSESSMENT PRINCIPLES FOR THE PRICING OF FIXED NETWORK INTERCONNECTION
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1  SCOPE OF APPLICATION AND GENERAL PRINCIPLES FOR interconnection traffic pricing
Operator-specific SMP decisions impose obligations (non-discriminatory and cost-orientation) on fixed public telephone network operators concerning pricing on the markets for call origination on the public telephone network provided at a fixed location (M8) and call termination on individual public telephone networks provided at a fixed location (M9). The first SMP decisions on interconnection in accordance with the new Communications Market Act (393/2003) entered into force on 1 March 2004.
 

These assessment principles concern the cost-oriented pricing of call origination and termination on a fixed network and the calculations on which the pricing will be based. The regulated markets for call origination on the public telephone network provided at a fixed location and call termination on individual public telephone networks provided at a fixed location consistent with the SMP decisions include all possible products and services necessary for transmitting call origination and termination, such as routing and direction services, CPS direction, and introduction and maintenance of interconnection circuit link and common channel signalling interface. Also the pricing of these regulated products must comply with the pricing obligations imposed on the operator. 

According to section 43.1 of the Communications Market Act, call origination means that a telecommunications operator uses the telephone network to form a connection, where this connection is between the telephone network of the telecommunications operator and the telephone network of another telecommunications operator. Call origination is traffic from the calling party to the interconnection point.
According to section 43.3 of the Communications Market Act, call termination means that a telecommunications operator uses the telephone network to form a connection, where this connection is from the telephone network of another telecommunications operator to the telecommunications operator's own telephone network. Call termination is traffic from the interconnection point to the called party. 

Cost-oriented price means that a price is reasonable considering the costs incurred and the efficiency of the operation. A reasonable return on the capital employed is also taken into account. Call origination and termination must be cost-oriented regardless of the pricing structure. For example, the costs of interconnection traffic as far as call termination is concerned are the same regardless of the network the traffic terminates on. Thus, the collected charges must also be the same for calls of average length. Telecommunications operators can determine their own pricing structure. The charge can then be comprised of either a call-specific segment or a segment based on the length of a call or both.
Bulk discounts on interconnection charges are not allowed, since according to section 44 of the Communications Market Act, the charge collected for the interconnection of telephone networks shall not be dependent on the amount of telecommunications transmitted.
2  PRICING CALCULATIONS

A telecommunications operator under the cost-orientation obligation must make product-specific pricing calculations prior to determining or changing the prices of regulated products. The pricing calculations must be based on the operator's cost-accounting data and accounting data. The prices of regulated products must be set on the basis of these calculations. If a telecommunications operator has the obligation to use cost-accounting procedures, the data obtained from cost-accounting and the pricing calculations must correspond to each other. The auditors of the operator must observe and verify the existence of this correspondence when auditing the cost-accounts. 

According to section 86 of the Communications Market Act, a telecommunications operator has an obligation to prove that the price charged is cost-oriented and non-discriminatory when a pricing matter is being handled by the Finnish Communications Regulatory Authority (FICORA). At request, a telecommunications operator must submit to FICORA up-to-date and sufficiently detailed pricing calculations for the prices charged for call origination and termination. FICORA assesses the lawfulness of the charges collected by the telecommunications operator primarily on the basis of these calculations but is not bound to the cost-accounting and pricing principles applied by the telecommunications operator. FICORA assesses the lawfulness of call origination and termination pricing in compliance with the principles referred to in this memorandum. 

FICORA recommends that telecommunications operators make their pricing calculations in accordance with the principles referred to in this memorandum. If justified, the telecommunications operator may use other calculation methods. However, the telecommunications operator must prove that the use of these methods is justified in the individual case in question and that the final result does not significantly differ from the results that can be achieved with the calculation methods recommended in this memorandum.
3  NETWORK STRUCTURE

A local telecommunications network comprises a core network (switches, concentrators and interconnection links) and an access network (local loops and the subscriber-specific elements of switches and concentrators). Only the costs incurred by the core network can be taken into account in interconnection traffic pricing. 

The local telecommunications network is used for
1) traffic from a subscriber connection to other subscriber connections in the local telecommunications network (on-net traffic),
2) traffic from a subscriber connection to an interconnection point between the local telecommunications network and other telecommunications networks (call origination),
3) traffic from an interconnection point between other telecommunications networks and the local telecommunications network to a subscriber connection (call termination) and
4) other services.
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FIGURE 1 Example of a core network structure
Figure 1 gives an example of a core network structure. This network comprises telephone concentrators (C), an interconnection link between a switch and a concentrator (L), a switch (S) and an interconnection link between switches (T). The interconnection traffic costs are estimated on the basis of the core network structure used by the telecommunications operator.  

4  COST ITEMS TO BE included IN THE CALCULATIONS
The overall costs incurred to the telecommunications operator shall first be divided into network operator and service operator costs. The network operator costs are divided into core network costs, local loop network costs and costs incurred by other network elements. The core network costs are allocated to all the bulk products using the network, including the interconnection traffic products as one product group. The cost and volume data is assessed primarily on the basis of the previous closed financial period. 

FICORA's assessment of the cost-orientedness of the charges is primarily based on the data on costs and volumes provided by the telecommunications operator. Interconnection traffic costs are estimated on the basis of the replacement price of the core network used for determining depreciation. The replacement price is also used to determine the capital employed in the network, i.e. the current replacement cost for which a return is calculated. In addition to the cost of capital, the estimate also takes account of the operating and overhead costs of the network. Figure 2 illustrates how the costs of interconnection traffic products are made up.


[image: image2]

FIGURE 2 Cost structure

4.1  Operating and Overhead Costs

Operating costs are comprised of the costs incurred by the use and maintenance of the core network (switches, concentrators and interconnection links). These costs can include material costs, labour and indirect employee costs, rents on premises, costs of the use and maintenance of a network control system, operating costs of power units, testing and development costs and other operating costs incurred by the use and maintenance of the core network. The maintenance costs must be based on the realised accounting and cost-accounting data of the telecommunications operator.

In addition to operating costs, costs that are not directly incurred by the production of the examined bulk product can be allocated to the interconnection traffic products. Corporate-level overhead costs can also be allocated to interconnection traffic products. The overhead costs are comprised of, for instance, the costs incurred by the telecommunications operator's support operations, such as financial, personnel and data administration and materials management. The telecommunications operator must also ensure that each cost item of a product is allocated only once in order to prevent manifold allocations at corporate level. In addition, the cost volume must be taken into account in allocating the overhead costs. The share of the overhead costs from the interconnection traffic costs should not be significant but it should be possible to allocate most of the costs directly. 

4.2  Replacement Price
The value of the core network shall be estimated on the basis of the replacement price to calculate the depreciation and the capital employed. The replacement price shall be a sum of the replacement prices of the different network asset items. The asset items that are significant to the assessment of the core network include switches, concentrators, interconnection links between switches and concentrators, and interconnection links between switches. The replacement price calculation shall include the replacement prices of all relevant network elements and explanations regarding how these values have been determined. The network shall be assessed by primarily using the charges collected by equipment suppliers that the telecommunications operator would actually pay the equipment supplier (e.g. purchase agreements in force, offer requests). If the telecommunications operator draws up the financial statement in accordance with the IFRS financial reporting standards and uses market values to assess property, the operator should report on the principles applied in the financial statement for assessing property and used in the pricing calculation. The share of labour can also be taken into account when estimating the replacement price of the network if the telecommunications operator has capitalised the share in the balance sheet in its accounts when making the investment. Otherwise, the share of labour has been taken into account in the calculations as operating costs.
Asset items that have already been completely depreciated but are still being used shall not be included in the replacement price. The pricing calculation of the telecommunications operator must include a calculation of how the reassessment that is based on a replacement price has been done in practice and provide the historical replacement prices of the asset items used in determining the replacement price. In other words, the pricing calculation must explicitly indicate how various purchase prices have arrived at corresponding replacement prices.
4.3  Depreciation

Depreciation is calculated on the basis of the replacement price value of the network by using depreciation periods that accord with the accounting plan. FICORA applies straight-line depreciation in its assessment, unless the telecommunication company justifiably shows that there is another formula that applies to the purpose better than this method..
4.4  Return on Capital Employed

FICORA has published a memorandum on 24 January 2002 of the principles and methods it uses for estimating a reasonable return on capital employed
. The method used for estimating the reasonable return (WACC) and the principles for estimating the capital employed have mainly remained the same. However, FICORA has specified its estimation of certain WACC parameters and defined the range of return it considers reasonable in fixed telecommunications.

4.4.1  Definition of Capital Employed

FICORA estimates the capital employed by primarily using the current replacement cost as the capital employed in fixed assets. The Supreme Administrative Court has confirmed the lawfulness of the estimation method.
 If justified, it is also possible to use another method for defining the capital employed in fixed assets. The current replacement cost shall be determined by deducting the depreciation made on the basis of the replacement price and lifetime of the assets from the replacement price. The lifetime of the assets shall correspond with the depreciation periods reported in the accounts of the operator. 

The current replacement cost of the whole network can be calculated by summing the current replacement costs of the network elements. A reasonable estimate of the current replacement cost of a network with moderate traffic volume growth can be calculated with the formula NKA = JHH * (n-1)/(2*n) used by many telecommunication operators, where JHH is the replacement price and n is the average lifetime in years. The current replacement cost shall be calculated with this formula, unless the telecommunication operator justifiably shows that there is another formula that applies to the purpose better than this method. 

4.4.2  Reasonable Return

The assessment of reasonable return is based on FICORA's memorandum of 25 June 2009 on the Redefinition of return on investment in all markets.
 A specialist report drafted by Deloitte Oy, in which the parameters of WACC and CAP models used by FICORA were redefined, was used as source material.
 Section 4.2.2. on reasonable return has been updated in June 2009 on the basis of the above-mentioned memorandum of FICORA. 

For calculating a reasonable return, FICORA uses a percentage that has been determined with the average cost of capital, i.e. by using the so-called WACC method (Weighted Average Cost of Capital). In this method, the cost of the entire capital is the weighted average of the return requirements for both equity and debt. The weighting coefficient is the gearing of the operator, i.e. the percentual share of the debt from the entire capital. 

Concerning the paid tax rate, the pre-tax WACC is determined as follows:
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T = company tax base.
4.4.2.1  Estimation of Cost of Debt

In practice, there are two ways to estimate the cost of debt using the WACC calculation: directly on the basis of the interests on the existing loans of the operator or by separately estimating the values for the risk free rate and the required debt premium. A common and more transparent alternative is to estimate the cost of debt on the basis of the separate components mentioned above. 

In addition, the cost of debt must be estimated uniformly for all the components included in the WACC calculation. Since the risk premium of an operator is partly determined by the operator's indebtedness, estimating the cost of debt on the basis of the actual paid rates would be in conflict with the use of target capital structure (see Gearing below). FICORA estimates the cost of debt with risk free rate and debt premium. 

Risk Free Rate

The risk free rate indicates the return on a hypothetical risk free investment on the market.

FICORA considers it justified to use the return on long-term bonds (maturity of 5 or 10 years) as the indicator of the risk free rate. The risk free rate has usually been calculated by using bonds with a maturity of approximately 10 years. As the risk free rate, FICORA uses the Finnish reference loan rate for 10 years. At the time of quotation, FICORA uses the average from previous February. The pre-defined time of quotation is clear and brought to the knowledge of all parties in advance. Thus, the risk free rate remains the same regardless of the time of the estimation. The risk free rate that has been defined this way is readily available, for example, on the web pages of the Bank of Finland, address www.bof.fi.

The average return on 10 year Finnish Government bonds was 3.93 % in February 2009. In its assessment, FICORA will use this percentage as the risk free interest rate until the end of February 2010.

Debt Premium 
A reasonable debt premium can be determined by the market values of the bonds that belong to operators with certain credit classification and are traded on the market.

As the debt premium, FICORA uses 2.5-3.5% based on expert estimates.

Cost of Debt

The cost of debt is the sum of the risk free rate and debt premium. Thus, on the basis of what is stated above, FICORA uses the percentage 6.43-7.43% as the cost of debt.

4.4.2.2  Estimation of Cost of Equity

In the WACC calculation, the cost of equity is estimated on the basis of the risk free rate, market risk premium and beta coefficient.

Risk Free Rate

In accordance with what is stated above, the risk free rate used by FICORA is the average return on the 10 year Finnish Government bonds in February 2009, i.e. 3.93 %. 

Market Risk Premium

The general market risk premium indicates the average long-term excess return on risky investments in comparison with a risk free investment. The market risk premium is not dependent of a certain branch of business but indicates the general cost of risk on the market.

FICORA uses 5-5.5% as general market premium as recommended by Deloitte's report.

Asset Beta

The beta coefficient indicates the market risk of a share. The market risk measures the sensitivity of a share to general changes on the market. Beta indicates the risk situation of an operator in relation to other investments. When the beta coefficient is 1, the risk of a share corresponds to the average market risk. The beta coefficient is the only risk indicator relevant to an investment decision. When the WACC method is used, the operator's risks are taken into account in the beta coefficient. 

The value of the asset beta used by FICORA in fixed telecommunications is 0.55-0.70, as recommended by Deloitte.
Equity Beta

FICORA determines the beta used for calculating the cost of equity on the basis of asset beta and gearing of 30% (see Gearing below). Thus, in fixed telecommunications, the equity beta is 0.79-1.00..

Overall Cost of Equity

The cost of equity can be calculated by adding the market risk premium multiplied by the equity beta to the risk free rate. Thus, on the basis of what is stated above, FICORA uses the percentage 7.86-9.43% as the cost of equity.

4.4.2.3  Overall Average Cost of Capital

Gearing

The cost of an operator's total capital is calculated with the WACC method as a weighted average of the costs of equity and debt. The operator's gearing is used as the weighting coefficient which gives the percentual share of the debt from the operator's entire capital.

In assessing the pricing of fixed network operators' regulated products, FICORA uses the same return percentage or range of return for all operators. Therefore, the gearing applied in the WACC calculation should be the same ratio between debt and equity for all operators, and it is not possible, in practice, to use the actual capital structures in defining a reasonable return.

Based on Deloitte's report, FICORA uses the percentage 30% as the gearing in fixed telecommunications. 

Tax Rate to Be Paid by Operators

FICORA takes the taxes paid into account in the cost of capital in accordance with the company tax base in force (26% at the moment). In other words, FICORA uses the so-called pre-tax WACC for estimating the cost of capital. The cost of capital increases as taxes are taken into account.

4.4.2.4  Reasonable Return on Capital in Fixed Telecommunications

Since it is not possible or appropriate to determine the reasonable return on the regulated products of the Finnish fixed telecommunications network operators separately for each operator or product by using the WACC method, the prices should be set by using the same return percentage or range of return. On the basis of what is stated above in sections 4.4.2.1-4.4.2.3, FICORA considers the return of 9.4-11.2% reasonable in the pricing of regulated products in fixed telecommunications.
	 
	Minimum
	Maximum

	Risk Free Rate
	3,93 %
	3,93 %

	Debt Premium
	2,50 %
	3,50 %

	Cost of Debt
	6,43 %
	7,43 %

	
	
	

	Risk Free Rate
	3,93 %
	3,93 %

	Market Risk Premium
	5,00 %
	5,50 %

	Asset Beta
	0,55
	0,70

	Equity Beta
	0,79
	1,00

	Overall Cost of Equity
	7,86 %
	9,43 %

	
	
	

	Gearing
	30 %
	30 %

	Taxes
	26 %
	26 %

	
	
	

	WACC (pre tax)
	9,36 %
	11,15 %


TABLE 1 FICORA's WACC calculation for fixed telecommunications in Finland

5  allocation of COSTs to INTERCONNECTION TRAFFIC PRODUCTS

As stated above, the costs of call origination and termination are considered as a part of the overall costs of the core network. In addition to the core network costs, the allocation of costs requires information on how the network has been used for on-net traffic in a network, call origination and termination, and other services. 

An operator-specific network model is used for allocating costs to different traffic products. The purpose of the network model is to allocate costs to different types of voice calls on the basis of the matching principle in relation to the use of different network elements. For instance, an on-net call in a network uses certain network elements more than an incoming call, and thus more costs are allocated to the on-net call in a network. Figure 3 presents the general core network model. The figure also shows how component-specific costs are allocated to different types of traffic in accordance with the network model. Telecommunications operators must take the structure of their own network into account in their calculations and apply this model wherever possible. FICORA recommends that the interconnection traffic costs are allocated to different types of traffic by applying the network model and calculating component-specific costs.
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TABLE 3 Core network model

The allocation of costs is thus based on the overall costs of the core network that are allocated to different network elements (e.g. switches, concentrators, interconnection links).  The costs of different types of calls are estimated on the basis of how these network elements are used for the call. The overall costs of the core network are allocated to the different types of calls by taking account of how the different network elements are used for the calls. A minute or call-specific cost of a service can be calculated with the realised traffic minutes for each type of call during the period under review. 

Table 2 gives an example of a summary estimate of the costs of fixed network interconnection traffic. The estimate summarises the cost and volume data of the core network. However, the summary estimates to be submitted to FICORA shall include more detailed information than the example below. The calculations made by the telecommunications operator must include detailed data on what the replacement price of the network consists of as stated in the section above, on the used depreciation method and depreciation periods by different network elements, on how the capital employed has been determined, and on what the operating and overhead costs consist of. In addition, the estimates must report the principles applied in allocating the costs. The cost calculations made by the telecommunications operator and the charges collected by the operator must clearly correspond to each other.

TABLE 2 Example of a pricing calculation for interconnection traffic
[image: image7.emf]DATA ON COSTS

Core network replacement price (a)

Average depreciation period of the core network (b)

Depreciation (c=a/b)

Capital employed (current replacement cost) (d=a*(b-1)/(b*2))

Rate of return on capital employed (e)

Return on capital (f=d*e)

Operating costs (g)

Overhead costs (h)

Core network costs in total (c+f+g+h)

Costs allocated to voice services

TRAFFIC MINUTE VOLUMES AND NUMBER OF CALLS Minutes Calls

Call origination

Call termination

On-net traffic

Transit traffic

Traffic minute volumes and number of calls in total

ALLOCATION OF COSTS TO TRAFFIC PRODUCTS

See core network model

Cost of network elements

Concentrator 

(C)

Interconnection 

link between a 

concentrator and a 

switching 

exchange (L)

Switching 

exchange (S)

Interconnection 

link between 

switching 

exchanges (T)

Interconnection 

link to the network 

of another telecom 

operator (Y) Costs in total

Operating costs

Overhead costs

Cost of capital

  depreciation

  return on capital

Cost in total

Cost of network element/minute

Cost of traffic types

Call origination Call termination On-net traffic Transit traffic Cost in total

Concentrator (C)

Interconnection link between a concentrator and a switching exchange 

Switching exchange (S)

Interconnection link between switching exchanges (T)

Interconnection link to the network of another telecom operator (Y)

Cost in total

Cost of traffic types/minute

CHARGE STRUCTURE

Costs of traffic types €/minute

Costs of traffic types €/call


6  efficiency

According to section 84 of the Communications Market Act, the efficiency of the operation must be taken into account in estimating the cost-oriented price in addition to the costs incurred and a reasonable return on capital. According to the legislative history of the act, the efficiency is assessed by comparing the costs incurred by producing the service with the costs incurred to other telecommunications operators operating in similar circumstances by providing a similar service. 

FICORA assesses the efficiency of the operation. The efficiency shall be assessed if there is reason to doubt the efficiency of the telecommunications operator's operation. The efficiency of the operation may be questioned if, for instance, the charges collected by the telecommunications operator are considerably higher than the general price level or if the cost items presented in the pricing calculation significantly exceed the costs reported by other telecommunications operators operating in similar circumstances. The efficiency is assessed individually for each case. In assessing the efficiency, FICORA does not approve costs that significantly exceed the costs incurred by efficient operation, determined on the basis of reference data, as the base for the pricing of regulated products. If the efficiency is assessed, FICORA makes a reference calculation for the regulated bulk product by using costs it has approved.
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Y = interconnection link to the network of another telecommunications operator


S = switching exchange


T = interconnection link between switching exchanges


L = interconnection link between a switching exchange and a concentrator


C = concentrator


	


Allocation of component-specific costs to different types of traffic:





call termination:


C+L+S+(T+S)+Y





call origination:


C+L+S+(T+S)+Y





on-net traffic:


X%*(2C+2L+S)+ Z%*(2C+2L+2S+T)


X,Z = distribution of traffic through one or two switches (depending on the network structure and distribution of traffic)





transit traffic:


2Y+S 





Allocation of costs to different types of traffic is dependent on the operator's network structure.
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� � HYPERLINK "http://www.ficora.fi/englanti/tele/smp08.htm" ��http://www.ficora.fi/englanti/tele/smp08.htm�  and � HYPERLINK "http://www.ficora.fi/englanti/tele/smp09.htm" ��http://www.ficora.fi/englanti/tele/smp09.htm� 


� � HYPERLINK "http://www.ficora.fi/suomi/document/muistio24012002.pdf" ��http://www.ficora.fi/suomi/document/muistio24012002.pdf� 


� Decision of the Supreme Administrative Court on 16 September 2004, Diary no. 3225/2/02, Record no. 2323


� � HYPERLINK "http://www.ficora.fi/index/saadokset/ohjeet/taloudellinenvalvonta.html" ��http://www.ficora.fi/index/saadokset/ohjeet/taloudellinenvalvonta.html�


� Deloitte Corporate Finance Oy: The determination of return on investment in SMP markets, 18 May 2009 � HYPERLINK "http://www.ficora.fi/index/saadokset/ohjeet/taloudellinenvalvonta.html" ��http://www.ficora.fi/index/saadokset/ohjeet/taloudellinenvalvonta.html� 


� The average return on the 10 year Finnish Government bonds from February is used as the risk free rate in the calculation. Otherwise, the calculation will be adjusted if there are significant changes in the components of the average cost of capital (WACC).
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