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BACKGROUND DOCUMENT DESCRIBING THE COMMISSION SERVICES’ 

WORKING ASSUMPTIONS FOR THE DETERMINATION OF THE 

WEIGHTED AVERAGE COST OF CAPITAL (WACC) IN REGULATORY 

PROCEEDINGS IN THE ELECTRONIC COMMUNICATIONS SECTOR 

1. Introduction 
This summary document accompanies the consultation on Guidance on cost of capital for EU 

electronic communications regulators. The aim of this summary document is to provide respondents 

with some additional background to the consultation's questionnaire, in order to facilitate the 

process of responding to it. It does not represent an official position of the Commission. 

2. Regulatory principles to assess the most appropriate WACC 

methodology 
The determination of the most appropriate approach to estimate each of the parameters of the 

WACC requires that such assessment be based on a set of regulatory objectives. The following 

regulatory principles are derived from the policy and regulatory objectives of EU law, as enshrined in 

Article 8 of the Framework Directive, as well as the Commission's 2013 Recommendation on non-

discrimination obligations and costing methodologies1:  

 Consistency: is achieved when related WACC parameters are estimated using the same rules 

and assumptions. 

 Predictability: when estimating a WACC parameter, NRAs should adopt a stable regulatory 

approach that mitigates uncertainty over time regarding (i) the methodology used by the 

NRA and (ii) the value of the parameter. 

 Efficiency: is achieved when the approach used by an NRA to estimate the WACC ensures the 
right balance between the three different types of economic efficiency: productive, allocative 
and dynamic efficiency.  

 Transparency: the approach used by NRAs to estimate the WACC and each of its parameters 
should be transparent to stakeholders. For this, the approach used should avoid unnecessary 
complexity and, where available, shall favour the use of publicly available resources. 

 

The Commission services' initial working hypothesis is that the most appropriate approach to derive 

the WACC should be based on these regulatory principles.  

                                                           
1
 Commission recommendation on consistent non-discrimination obligations and costing methodologies to 

promote competition and enhance the broadband investment environment - C(2013) 5761 
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3. What are the parameters used to estimate the WACC? 
In the Capital Asset Pricing Model (CAPM) used by NRAs in the electronic communications sector, the 

WACC is calculated as follows2: 

WACC = 𝑅𝐸 𝑥 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑒𝑞𝑢𝑖𝑡𝑦 + 𝑅𝐷 𝑥 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑑𝑒𝑏𝑡 

where: 

- 𝑅𝐸 is the Cost of Equity; and 

- 𝑅𝐷 is the Cost of Debt. 

 

The cost of equity is calculated as follows: 

𝑅𝐸 = 𝑅𝐹𝑅 + 𝐸𝑅𝑃 𝑥 𝛽 

where: 

- 𝑅𝐸 is the Cost of Equity; 

- RFR is the risk-free rate (the return expected by investors on a risk-free investment); 

- ERP is the equity risk premium or market risk premium, which is the return in excess of the RFR expected by investors 

for the additional risk involved in a market investment (as opposed to a risk-free investment); and 

- 𝛽 (beta) is the covariance between the stock returns (typically, the market value of the company) and the market 

returns (typically, the market value of a stock index that is taken to represent the whole market or economy) divided 

by the variance of the returns on the market.  

 

The cost of debt is estimated as follows: 

𝑅𝐷 = 𝑅𝐹𝑅 + 𝐷𝑒𝑏𝑡 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 

where: 
- 𝑅𝐷 is the Cost of Debt; and 

- RFR is the risk-free rate (the return expected by investors on a risk-free investment); 

- The debt premium measures the additional return lenders require for a borrower with a given credit risk, over and 

above the risk-free rate.  

4. Initial views on the most appropriate methodology to estimate 

the WACC 
The Commission services' initial working hypothesis is that: 

 A common (notional) EU value should be used to estimate the Risk-Free Rate (RFR) and the 

Equity Risk Premium (ERP); and 

 The value of the equity beta, gearing and cost of debt should be based mainly on the 

national SMP operator but subject to the estimated value being within a range of values for 

peer EU electronic communications companies (estimated using a common methodology).  

The rationale for the above conclusions is provided below for each WACC parameter. 

                                                           
2
  The CAPM model was introduced in the early 1960s by Jack Treynor (1961, 1962), William Sharpe 

(1964), John Lintner (1965a,b) and Jan Mossin (1966) independently, building on the earlier work of Harry 

Markowitz on diversification and modern portfolio theory. 
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4.1 Risk-Free Rate (RFR) 
Use of an EU RFR value 

The use of a notional EU value based on the average of the yields on Treasury bonds in several EU 

Member States (rather than a domestic value) may be justified as follows using the regulatory 

principles described above: 

 ensure greater predictability and stability of the value of these parameters, as EU values will 

have lower variability over time (with the increase/decrease in some countries being 

somewhat compensated by the decrease/increase in others). 

 ensure consistency with underlying principles of financial theory: one should assume that 

investors hold an efficient portfolio (i.e. including securities from more than just one 

country) and that they should therefore only be rewarded for non-diversifiable risk (i.e. not 

for country-specific risk, which can be diversified away through investments in other 

countries). Furthermore, it is consistent with evidence that the majority of investors in large 

EU electronic communications companies are non-nationals and the decrease in the 

transaction costs from holding equity in different national markets.  

 while domestic parameter values are likely to be less complex to estimate than notional 

values and thereby more transparent to stakeholders, a greater degree of complexity is 

justified by the added value of using EU values to estimate these parameters. Furthermore, 

any complexity associated with the need for each NRA to estimate more than one domestic 

parameter in order to derive an EU value could be significantly reduced if such estimations 

were conducted periodically on behalf of the NRAs by a single body, such as BEREC or the 

Commission.  

The choice of EU countries to derive the average EU RFR 

NRAs should estimate the EU RFR using the same countries used to derive the EU ERP. This could 

either be done using (i) a weighted average of all EU Member States or (ii) a sufficiently large sub-set 

of EU countries that could be representative of a notional EU RFR because: 

 it would ensure the necessary consistency between the estimation of the RFR (the return on 

a risk-free asset) and the ERP (the excess return on equity over and above the risk-free 

asset). 

 either of the two options would reflect a sufficiently large number of countries, which will 

tend to reduce the volatility over time of the value of the RFR, supporting regulatory 

predictability. 

 similarly, the sufficiently large number of countries will ensure that the estimate is an 

efficient estimator of the true value of the RFR. 

 the relatively large number of countries used to derive the EU RFR is likely to increase the 

complexity of the estimation (when compared to using a lower number of countries or just 

the domestic country), reducing transparency. However, the added value from a greater 

number of countries (in terms of consistency, predictability and efficiency) justifies this 

additional complexity. Furthermore, any complexities associated with the fact that every 

NRA would need to estimate the value of the RFR in a larger group of EU countries could be 
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mitigated if this estimation was conducted periodically on behalf of the NRAs by a single 

body, such as BEREC or the Commission.  

Use of 10-year maturity Treasury bonds 

Estimating the RFR using 10-year maturity Treasury bonds appears to be justified because: 

 the RFR, the company's cost of debt and the ERP are closely linked. The cost of debt reflects 
the premium on a company's debt and the ERP the premium on market equity over and 
above the RFR. For this reason, consistency requires that all of them are estimated using the 
same bond maturity. 

 the principle of regulatory predictability does not support any particular bond maturity 
length but it does support the use of the same bond maturity over sequential review periods. 

 a 10-year maturity bond seems the most efficient choice, as it would reflect the risk and 
return on long-lived investments (such as those in electronic communications 
infrastructures) and is also more liquidly traded than longer-term bonds (e.g. 20- or 30-year 
bonds). 

 the principle of transparency does not favour any particular bond maturity, however, it does 

support using a single bond maturity, rather than averages of yields on bonds with different 

maturity. 

Adjustments of 10-year maturity Treasury bonds to ensure consistency with DMS series 

In line with the discussion above, the Commission services’ initial working hypothesis is that the RFR 

should be estimated using 10-year maturity Treasury bonds. Below, the Commission services 

describe its initial working hypothesis that the ERP should be estimated using historical series (such 

as those published by Dimson, Marsh and Staunton ('DMS'); Damodaran (2017) or Duarte (2015)). In 

the case DMS's historical series were used, it is important to note that these are based on 20-year 

maturity bonds, which have a higher yield than 10-year maturity bonds. For this reason, it may be 

appropriate to adjust upwards the yield on 10-year maturity bonds used to derive the RFR in order to 

ensure consistency with the approach used to derive the ERP. For this, an adjustment of around 40 

basis points on the estimated RFR may be appropriate to reflect the average difference in yields 

between 10-year and 20-year maturity Treasury bonds. 

Use of a 5-year averaging period to estimate the RFR 

The use of a 5-year averaging period appears to be justified because: 

 longer averaging periods are likely to promote greater predictability and stability in the value 
of the RFR (because longer averaging periods will result in lower volatility and fluctuations in 
the value of the RFR), although at somewhat lower efficiency (as shorter averaging periods 
better reflect the financial conditions at any given moment)3. 

                                                           
3
 The reason why efficiency at any given point may not be as relevant as predictability in the case of electronic 

communications regulation is that investments in this sector have relatively long lives (around 20-30 years 

lifetime) and NRAs review markets on a periodical basis. Thus, it is more important that the RFR reflects the 

financial conditions over the life of the investment rather than at any specific point in time over the life of that 

investment. Long averaging periods (i.e. 5 years) together with a commitment from the NRA not to change its 

estimation approach in sequential market reviews (i.e. regulatory predictability) is likely to meet this objective. 
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 a 5-year averaging period is likely to strike the right balance between predictability and 
efficiency.4 

 transparency is unlikely to be affected by the choice of length of the averaging period.  
 

The choice of an arithmetic average approach  

The use of an arithmetic average when estimating the RFR appears to be justified: 

 the principle of consistency does not seem to support the use of the same averaging method 
for each WACC parameter: different methods could be used for each. 

 the principles of predictability and efficiency do not support a specific averaging method 
over others. 

 the principle of transparency seems to support the use of the arithmetic average as this is 

the method with which stakeholders are likely to be more familiar and is the easiest and 

most accessible one, supporting transparency in the WACC estimation for stakeholders.   

The use of weekly frequency data 

The use of a weekly frequency data to estimate the RFR appears to be justified:  

 as the factors that would determine a specific frequency of the sampling period are likely to 
be similar for all parameters, in order to ensure consistency in the choice of one frequency 
over another, the same frequency should be used to estimate all relevant parameters. 

 regulatory predictability and transparency are unlikely to be affected by the choice of the 
frequency of the sampling period. 

 weekly data seems the most efficient choice as regards the frequency of the sampling 
period, as combined with a 5-year averaging period it is likely to provide sufficient 
observations to derive a robust estimate and is also likely to somewhat mitigate problems of 
illiquidity of stocks (if any).  
 

The RFR and quantitative easing programmes 

The Commission services' initial view is that NRAs could adjust their estimate of the RFR to account 

for quantitative easing (QE) programmes, as there is evidence that they have depressed bond yields. 

In terms of the magnitude of this effect, the ECB has published a paper about the effects of the QE 

programme on European financial markets. The authors measured that QE affected 10-year 

government bond yields by between 16 and 80 basis points, with an average of 40 basis points.5 On 

the other hand, adjustments for QE introduce an element of unpredictability into the estimation of 

the RFR. For this reason, the Commission services are at this stage relatively neutral as to whether 

NRAs should adjust the RFR estimate in order to account for QE programmes overlapping with the 

averaging period of their WACC calculation and adjust their estimate of the RFR accordingly.  

4.2 Equity Risk Premium (ERP) 
In line with the reasoning described above for the RFR, the ERP could be estimated using: 

                                                           
4
 5 years take into account the relatively long lifetime of investments in electronic communications networks 

(20-30 years) while at the same time being consistent with the academic literature, which has concluded that an 

averaging period of 4-9 years is appropriate. It is also consistent with the economic research that has concluded 

that economic cycles tend to have an average duration of 5 years. 
5
 See the Brattle Group report, pp. 31-32, available here.  

https://ec.europa.eu/digital-single-market/en/news/commission-publishes-study-common-approach-calculation-weighted-average-cost-capital-telecoms
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 an EU ERP value. 

 an arithmetic average. 

In addition, the following considerations are relevant to the estimation of the EU ERP. 

Use of historical series based on publicly available historical series 

The use of historical series appears to be justified: 

 it is likely to be consistent with the proposal to derive the RFR using a relatively long 
averaging period (5 years). 

 it is likely to provide greater regulatory predictability, as values based on historical series are 
likely to result in lower volatility in the value of the ERP than using survey evidence, the 
Dividend Growth Model or any mix of approaches. 

 there is no obviously superior approach in terms of the method providing the most efficient 
estimate of the future ERP. 

 it is likely to be the more transparent approach, as historical series are publicly available and 
easy to derive (compared to the alternative approaches).   
 

As described above, one option would be for a weighted average EU ERP including all EU Member 

States using a publicly available database on historical ERP (e.g. Dimson, Marsh and Staunton 

('DMS'); Damodaran (2017) or Duarte (2015)). This could be done by a single body on behalf of NRAs, 

for example by either of the Commission or BEREC. A simpler alternative could be to use an off-the-

shelf estimate of the EU ERP, including a smaller sample of EU countries. For example, DMS provide 

an average for 13 EU countries: Belgium, Finland, France, Germany, Ireland, Italy, Netherlands, Spain, 

Denmark, Norway, Sweden, Switzerland and the UK. For the equity indexes, each country is weighted 

by market capitalization (or, in years before capitalizations were available, by GDP), whereas the 

bond indexes are GDP-weighted throughout the series.6  

In relation to the second option of using an off-the-shelf EU ERP, in the case of the DMS's EU ERP 

(including the 13 EU countries described above),  based on the publicly available information from 

DMS (2011) in Error! Reference source not found. below, the relevant ERP would be 5.2%, 

corresponding to the arithmetic average ERP in Europe (as shown in the Table above). This is in line 

with the Brattle Group's recommendation of an ERP between 5-5.5%7 and broadly aligned with the 

average (5.8%) and median (5.2%) ERP estimated by NRAs in 2017, according to the 2017 BEREC 

Report on Regulatory Accounting.8 

                                                           
6
 See Dimson, E., Marsh, P. and Staunton, M. (2011), "Equity Premia Around the World", London Business 

School, 19 July 2011, p. 3, available here. 
7
 See the Brattle Group report, p. 10, available here. 

8
 BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, p. 20, available here. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1940165
https://ec.europa.eu/digital-single-market/en/news/commission-publishes-study-common-approach-calculation-weighted-average-cost-capital-telecoms
http://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatory-accounting-in-practice-2017
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Table 1: ERP relative to bonds (1900-2010) from DMS (2011) 

 

Source: Dimson, E., Marsh, P. and Staunton, M. (2011), "Equity Premia Around the World", London Business 

School, 19 July 2011, available here. 

 

 

4.3 Beta and gearing parameters 
In line with the reasoning described above for the RFR, the beta and gearing would be estimated 

using a 5-year averaging period. In addition, consistently with the reasoning described above for the 

RFR, the beta would be estimated using weekly frequency data.  

The following additional considerations are relevant to the estimation of the beta and gearing. 

Use of a value based mainly on the domestic SMP operator, but subject to the values of EU peers 

The use of a beta and gearing value based mainly on the domestic SMP operator but subject to the 

values of EU peers appears to be justified: 

 the use of an EU (notional) parameter value (rather than a value based on the domestic SMP 

operator) would ensure greater predictability and stability of the value of these parameters, 

as a beta and gearing based on several SMP operators (rather than only the SMP operator) is 

likely to fluctuate less over time.  

 however, efficiency considerations support the use of a domestic parameter, in order to 
better reflect the non-diversifiable risk of the regulated company (equal to the company's 
beta), which is likely to be dependent on the characteristics of the national electronic 
communications market. It would be preferable if regulators relied mainly on the parameter 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1940165
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values estimated using the domestic regulated company (rather than an EU value based on 
several EU companies) but subject to their value being within a range of values based on 
several EU benchmarks, in order to ensure that the domestic parameter value does not 
reflect potential inefficiencies of the national SMP operator.  

 Domestic parameter values are likely to be less complex to estimate and thereby more 
transparent to stakeholders. However, the greater degree of complexity involved in also 
estimating the betas and gearing of EU benchmarks could be justified by the added value of 
such an approach. Furthermore, any complexity associated with the need for each NRA to 
estimate more than one domestic parameter in order to derive the values of EU benchmarks 
could be significantly mitigated if such estimations were conducted periodically on a 
centralised basis, for example by BEREC or the Commission. 
 

Choice of EU benchmark group 

For the purpose of selecting EU electronic communications benchmarks, the most important 

regulatory principles that should be taken into account are consistency, efficiency and transparency 

(while predictability seems less relevant to this decision):  

 as regards consistency, it would seem appropriate that the EU electronic communications 

benchmarks selected: (i) have shares that are liquidly traded, so that the observed share 

price incorporates all of the available information at any time; (ii) have shares trading at the 

time of the price control and own and invest in electronic communications infrastructure; (iii) 

have their main operations in EU Member States, particularly, in those that are used to 

estimate the ERP and RFR, to ensure the greatest consistency with the benchmarks used to 

derive these parameters.  

 in terms of efficiency, it would seem appropriate that the EU electronic communications 

benchmarks selected: (i) have an investment grade credit rating;9 and (ii) should not be 

involved in any substantial mergers and acquisitions (M&A) over the period for which data is 

used to calculate the beta. 

 transparency could be enhanced if the task of selecting the group of EU peer companies, as 

well as the estimation of their associated betas (and gearing) would be done by a single 

body, such as either of BEREC or the Commission.  

In line with the discussion above, Table 2 below presents a list of firms that would be consistent with 

the criteria described above. 

Table 2: Electronic communications companies from relevant EU MS with investment 

grade (2017) 

Company Country S&P rating 
TDC A/S DK BBB- 

Elisa Oyj FI BBB+ 

Orange S.A. FR BBB+ 

Koninklijke KPN NL BBB- 

BT Group plc UK BBB+ 

Telenet BE BBB 

                                                           
9
 The use of a benchmark of EU companies with investment grade is consistent with the approach followed by 

the majority of NRAs that use a notional approach to deriving beta and the cost of debt, as noted by BEREC (see 

BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, available here).  

http://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatory-accounting-in-practice-2017
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Tele 2 SE BBB 

Telekom Austria AT BBB 

Telecom Italia IT B+ 

Vodafone Group plc UK BBB+ 

Telia Company AB SE A- 

Proximus S.A. BE A 

 

Adjustments to equity betas 

It would seem justified that NRAs do not apply any adjustment to the regulated company's estimated 

equity beta (such as Vasicek, Blume or Bayesian adjustment) because: 

 it is unlikely to improve the efficiency of the beta estimator; and 

 it is likely to make the regulator's approach unnecessarily complex and less transparent. 
 

Choice of market index to estimate the equity beta 

It would seem justified that NRAs should use a European market index because: 

 it is likely to be more consistent with the underlying assumption of an EU (notional) RFR and 
ERP; and 

 it is likely to be more efficient and consistent with the financial theory that indicates that the 
market index should approximate the market portfolio and that it is preferable to use 
broadly-based indices. 
 

Use of book value to estimate the gearing 

In theory one should measure the value of the debt at market value. In practice such an exercise can 

be difficult, and for debt issues which are not close to default, or more broadly have an investment 

grade credit rating, the book value of the debt is a good approximation of market value.  

In this case, ‘debt’ should include the cost of long-term financial leases. This is because a long-term 

financial lease, which commits the firm to making regular repayments, is equivalent to debt in 

financial terms. In general, it is reasonable to include only long-term debt in the gearing calculation, 

since short-term loans and liabilities are likely to be offset by short-term assets, such as cash and 

cash equivalents. Similarly, for many firms pension liabilities and liabilities for employees' post-

retirement health care are massive off-balance-sheet, debt-equivalent obligations. The Commission 

services’ initial view is that NRAs should have the possibility to consider this within their debt 

estimation.  

 

4.4 Cost of debt 
In line with the reasoning described above for the RFR and the ERP, the cost of debt could be 

estimated: 

 using a corporate bond with 10-year maturity (or the one issued by the SMP operator closest 

to this maturity); 

 using weekly frequency data; 
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 with an averaging period of 5 years; and 

 averaged using an arithmetic average. 

In line with the discussion described above for the beta and gearing, the cost of debt would be 

estimated using: 

 the corporate bond of the SMP operator, but subject to the condition that the yield on this 

bond is within those estimated for a benchmark of peer EU companies. 

4.5 Inflation 
In line with the reasoning described above justifying a notional EU RFR and ERP, it seems justified 

that the inflation rate used to determine a real10 WACC could be based on an EU-wide inflation rate 

estimated using a methodology consistent with the approach used for the RFR and ERP, rather than a 

domestic rate.  

In addition, NRAs should apply a forward-looking inflation forecast, because this is what is implicit in 

bond yields used to estimate the RFR. In other words, when pricing bonds, investors will consider 

expected inflation over the lifetime of the bond, not historic inflation. Following this reasoning, it 

seems reasonable that the forecast period for inflation approximately matches the maturity of the 

bond used to estimate the RFR (10 years). As there are rarely such long-term inflation forecasts, the 

Commission services' initial working assumption is that using the ECB's long-term (5 year) inflation 

forecast would seem to be appropriate. 

5. Distinction between electronic communications services 
The Commission services' initial working assumption is that the most sensible approach to 

differentiate the WACC between services is likely to be an approach based on the disaggregation of 

the regulated company's beta and cost of debt, because: 

 it is likely to ensure greater consistency between the WACC estimated for individual services 
and the company's average total WACC. 

 it is likely to provide greater regulatory predictability, as an approach based on the regulated 
company's beta and cost of debt can be more easily monitored and predicted by 
stakeholders than one based on financial modelling, which is likely to rely more heavily on 
the regulator's judgment and assumptions. 

 it is likely to be a more efficient estimate of the market expectations as to the risk of the 
company's activities and their associated required return. 

 it is likely to be a simpler and more easily understood approach than one based on financial 
modelling, thereby being more transparent to stakeholders.   

6. Appropriate transition period 
The Commission services' initial working assumption is that it would be desirable that NRAs migrate 

towards a common WACC calculation methodology within a reasonable period of time. An 

appropriate transitional period would strike the right balance between the principles of consistency 

and efficiency (which are likely to support a relatively shorter transitional period) and predictability 

                                                           
10

  In a real WACC, the impact of inflation is removed from the result, while a nominal WACC includes 

the effects of inflation. 
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and transparency (which are likely to support a relatively longer transitional period). In line with this, 

the Commission services believe that a transitional period of around 3 years is likely to be 

appropriate because: 

 under the current framework, market reviews need to be conducted every 3 years, meaning 
that a 3-year period would allow NRAs to transition towards the new methodology using at 
least two market reviews. This would allow NRAs to approximate their current methodology 
towards the proposed approach in the first market review, setting out how they intend to 
estimate the WACC according to the proposed approach in the following market review. 

 it is broadly consistent with the Commission services' initial view that the use of a 5-year 
averaging period to estimate the value of the WACC parameters is likely to be justified. In 
this sense, a 3-year period would be broadly half-way through the 5-year averaging period 
that NRAs would use to estimate the WACC parameters. 

 similarly, a 3-year period would be broadly at the mid-point of the average business cycle 
duration, which the economic literature has estimated to be approximately 5 years. 

 

 


