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1

The EU regulatory framework for electronic communications and the
WACC

The Staff working document describes in detail the methodology provided for in the Notice
and applied by the Commission to estimate the Weighted Average Cost of Capital (WACC)1
in its review of national notifications in the EU electronic communications sector.
After a short overview of the applicable legal framework (section 1.1), this section describes
the importance of the concept of WACC in the regulation of the electronic communications
sector (section 1.2), the Commission services’ evidence gathering and cooperation with
stakeholders (section 1.3) and the scope of the Notice (section 1.4).

1.1 The EU regulatory framework
The EU’s regulatory framework for electronic communications networks and services
currently in force consists of Directive 2002/21/EC, 2 three specific Directives 2002/19/EC,3
2002/20/EC, 4 2002/22/EC 5 and Regulation (EU) No 531/20124 6 (the Framework). On
11 December 2018, the new European Electronic Communications Code 7 was adopted.

1

The WACC represents the value for which the investor needs to be compensated for an investment. In the
context of telecoms regulation, the WACC is calculated by the relevant National Regulatory Authority and
added to the maximum allowed wholesale price that the regulated operator can charge for access to its
infrastructure. For a comprehensive explanation of the concept of WACC, see section 2 below.

2

Directive 2002/21/EC of the European Parliament and of the Council of 7 March 2002 on a common
regulatory framework for electronic communications networks and services (Framework Directive), OJ L 108,
24.4.2002, p. 33, as amended by Directive 2009/140/EC, OJ L 337, 18.12.2009, p. 37, and Regulation (EC) No
544/2009, OJ L 167, 29.6.2009, p. 12.

3

Directive 2002/19/EC of the European Parliament and of the Council of 7 March 2002 on access to, and
interconnection of, electronic communications networks and associated facilities (Access Directive), OJ L 108,
24.4.2002, p. 7.

4

Directive 2002/20/EC of the European Parliament and of the Council of 7 March 2002 on the authorisation of
electronic communications networks and services (Authorisation Directive), OJ L 108, 24.4.2002, p. 21.

5

Directive 2002/22/EC of the European Parliament and of the Council of 7 March 2002 on universal service and
users' rights relating to electronic communications networks and services (Universal Service Directive), OJ L
108, 24.4.2002, p. 51.

6

Regulation (EU) No 531/2012 of the European Parliament and of the Council of 13 June 2012 on roaming on
public mobile communications networks within the Union, OJ L 172, 30.6.2012, p. 10, as amended by
Regulation (EU) 2015/2120 of the European Parliament and of the Council of 25 November 2015, OJ L 310,
26.11.2015, p. 1 and Regulation (EU) 2017/920 of the European Parliament and of the Council of 17 May
2017, OJ L 147, 9.6.2017, p. 1.

7

Directive (EU) 2018/1972 of the European Parliament and the Council of 11 December 2018 establishing the
European Electronic Communications Code (the Code), OJ L 321, 17.12.2018, p. 36.

3

Except for some explicit derogations, Member States shall transpose and apply the Code from
21 December 2020, the date on which the existing Framework will cease to apply. 8
The Framework applies to the electronic communications sector throughout the Union. It
encourages competition and efficient investment, improves the functioning of the market and
guarantees basic user rights. The overall goal is to ensure that users derive maximum benefit
from increased choice, low prices and high quality. 9 In this respect, regulatory measures
notified to the Commission by national regulatory authorities (NRAs) under Article 7 of the
Framework Directive (Article 7 procedure) include draft decisions concerning price control
obligations on services provided over the network of an operator with significant market
power (SMP). Such draft decisions often include an estimation of the reasonable rate of return
allowed to the regulated operator on the regulated services it offers, which is typically
measured through the WACC.

1.2 The importance of the WACC in electronic communications
regulation
NRAs typically determine the reasonable rate of return for regulated services by estimating
the WACC of the SMP operator. They typically set price caps on wholesale services equal to
the SMP operator’s underlying unit cost. The unit cost is estimated as the sum of the capital
cost annualised (so-called depreciation), on which regulators allow an appropriate return or
WACC, and the operating cost (Opex) of providing such services:
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐶𝐶𝐶𝐶𝐶𝐶 =

(Depreciation) x WACC + Opex
Volumes

It should be noted that companies in the electronic communications sector are typically multiproduct companies, supplying a wide range of services (e.g. landline, mobile, broadband, TV
services) to different types of customers (e.g. residential and business customers). Given the
large number of individual wholesale services, the impact of changes in the WACC can get
diluted and result in relatively small changes in the regulated maximum wholesale price
determined by regulators for individual services. Still, the impact can be significant: the Body
of European Regulators for Electronic Communications (BEREC) reported that, for the local
access market, a one-percentage point increase in the WACC could result in a 5-10% increase
in fixed access wholesale prices. 10 In turn, wholesale prices represent a significant share of
the retail prices that end users pay for electronic communications services.

8

According to Article 124(1) of the Code, references in existing laws, regulations and administrative provisions
to the Directives repealed by the Code shall be construed as references to the Code.

9

See Article 8(2)(a) of the Framework Directive.

10

See BEREC Report Regulatory Accounting in Practice 2017, 5 October 2017 (BoR (17) 169), Chapter 5 –
WACC, fn. 3, available at https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316berec-report-regulatory-accounting-in-practice-2017.

4

The WACC is relevant for excessive and predatory pricing assessments. In the future, under
Article 80 of the Code, the WACC may be used to assess the profitability of wholesale-only
SMP operators and ultimately to assess whether wholesale prices are excessive.
Finally, the level of WACC may have an impact on the pace of transition from traditional,
legacy11 copper networks to very high capacity networks, as there may be price competition
between such networks. For example, if the WACC (and ultimately the wholesale access
prices) for legacy networks are set too low, demand for very high capacity services will be
artificially reduced, which might hinder investments into new technologies.

1.3

Evidence collection and cooperation with stakeholders

The Brattle Group study
In July 2016, the Commission published a study prepared by the Brattle Group (the Brattle
Group study) 12 that reviewed the approaches used by NRAs to estimate the WACC. The study
also identified options for increasing the consistency of the methodologies applied across the
Union, both in the case of so-called legacy networks (copper networks used for the provision
of voice and broadband services) and Next Generation Access (NGA) networks 13 (used for
fibre-based electronic communications services) 14.
The objective of the study was not to derive a single WACC value for the Union, as it was
recognised that there are some differences in financial conditions in Member States that
justify differences in the WACC for electronic communications companies. Rather, the report
examined options for promoting greater consistency in the methodology that NRAs use to
derive the WACC, and in particular:
a) cases where it would be appropriate to derive a single value for certain WACC
parameters across the Union, and

11

See section 1.4 below for a definition of ‘legacy network’.

12

The Brattle Group, Review of approaches to estimate a reasonable rate of return for investments in electronic
communications networks in regulatory proceedings and options for EU harmonization, final report published
on 14 July 2016, available at https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316berec-report-regulatory-accounting-in-practice-2017.

13

In accordance with Commission Recommendation 2013/466/EU of 11 September 2013 on consistent nondiscrimination obligations and costing methodologies to promote competition and enhance the broadband
investment environment (Recommendation on consistent non-discrimination obligations and costing
methodologies), OJ L 251, 21.9.2013, p. 13.

14

The Notice and this accompanying Staff working document use the term ‘very high capacity networks’, as
defined in Article 2(2) of the Code. The term ‘next generation access networks’ is used according to the
definition in point 11 of Commission Recommendation 2010/572/EU of 20 September 2010 on regulated
access to Next Generation Access Networks (NGA Recommendation), OJ L 251, 25.9.2010, p. 35.
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b) where this is not appropriate, recommendations on a common Union-wide
methodology for the calculation of a national value for the parameter.
The Brattle Group study has facilitated the debate between the Commission services and
BEREC on estimating the WACC. The Brattle Group study is one of the inputs (together with
the consultation, meetings with BEREC and other stakeholders, Commission services’ own
research, etc.) that supported the formulation of the Notice and its underlying methodology.
Stakeholder feedback
The Commission held a targeted consultation to collect additional evidence and views from
interested parties. 15 The target group included electronic communications operators, NRAs
and other public authorities, industry associations, civil society organisations and citizens.
The Commission received 23 replies: 11 from electronic communications operators, 5 from
NRAs, 1 from an individual and 6 from other entities (four trade associations and two public
bodies/institutions other than NRAs).
The majority of respondents considered that WACC values estimated by NRAs vary due to a
combination of (i) methodological differences and (ii) differences in economic and financial
conditions across Member States. The prevailing view was that methodological differences
are, at least in part, likely to distort investment decisions and create inefficiencies affecting
the Digital Single Market.
Most respondents considered that the Commission should act to reduce inconsistencies in
NRAs’ methodologies to estimate the WACC. However, respondents were divided as to
whether applying a consistent methodology would risk not taking account of the specificities
of each market.
The prevailing view was that the risk-free rate should not be estimated using a Union-wide
(notional) value, whereas opinions were split on whether the equity risk premium should be
estimated with reference to a domestic value or a Union-wide (notional) value. The vast
majority of respondents took the view that the equity risk premium should be estimated using
published historical series.
Respondents were divided on whether the equity beta, the gearing and the cost of debt should
be estimated using the domestic SMP operator as the focus. However, the majority of those in
favour of a domestic value agreed that this should be compared with the values of a
benchmark of peer EU electronic communications companies.

15

The synopsis report of the consultation is available at https://ec.europa.eu/digital-singlemarket/en/news/guidance-cost-capital-eu-electronic-communications-regulators-synopsis-report-targeted.
A
summary of the replies from contributors who agreed with the publication of their contribution is available at
https://ec.europa.eu/digital-single-market/en/news/summary-report-targeted-consultation-guidance-costcapital-eu-electronic-communications.

6

Views also varied on whether NRAs should set different WACC values for different services
and, if so, what would be the most appropriate way to differentiate.
Finally, more than half of the respondents considered that there should be a transitional period
during which NRAs could converge towards the approach described in the Notice.
Cooperation with BEREC
In its reply to the consultation 16, BEREC made first a number of general remarks, welcoming
the Commission’s initiative and emphasising the important role of the WACC in setting costoriented regulated prices. 17 BEREC further acknowledged the need for consistency in WACC
calculations across the Union, but also asked the Commission to leave sufficient flexibility for
NRAs to estimate a WACC that reflects national circumstances. On the details of the WACC
estimation exercise, BEREC either agreed with or did not strongly object to most of the
Commission services’ preliminary views, with one important exception concerning the riskfree rate. BEREC suggested using domestic bonds to calculate the risk-free rate, as it
considered that estimating a notional Union-wide value would be complex from a
methodological point of view and would not appropriately compensate investors for specific
country and regulatory risks.
In addition, BEREC has been in discussions with the Commission services on the Notice and
this accompanying Staff working document throughout the process. Discussions took place at
various levels, including in BEREC’s Regulatory Accounting Expert Working Group 18,
BEREC Contact Network and BEREC plenary meetings.
Following the consultation, the Commission services and the BEREC Regulatory Accounting
Expert Working Group met twice to exchange their views on the methodology to estimate the
WACC. At the first meeting on 16 January 2019, the Commission services presented a draft
methodology, on which BEREC provided comments in February 2019 19. While welcoming
the consideration given to BEREC’s position in the consultation (in particular, the arguments
supporting the use of a domestic RFR), BEREC sought reassurance on the type of legal
instrument envisaged by the Commission services to describe the WACC methodology.
BEREC asked that the Commission lay down general methodological principles without
overly restricting NRAs’ flexibility in estimating the WACC or increasing complexity for

16

BEREC Position Paper - Input to the Commission’s WACC consultation 2018, 4 October 2018 (BoR (18)
167), available at https://berec.europa.eu/eng/document_register/subject_matter/berec/opinions/8257-berecposition-paper-input-to-the-commission8217s-wacc-consultation-2018.

17

BEREC underlined inter alia that even small changes in the WACC can have a significant impact on regulated
prices. See fn. 3 of BEREC Position Paper.

18

This is now part of BEREC’s Remedies Expert Working Group.

19

BEREC input to the Commission’s considerations for the WACC Guidance, 8 February 2019 (BoR (19) (13).
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NRAs and market players. In this respect, BEREC questioned the method suggested by the
Commission services to differentiate, where appropriate, between a WACC for legacy
services and a WACC for services provided over very high capacity networks (in particular,
the so-called ‘beta disaggregation’ approach).
At the second meeting on 5 March 2019, the Commission services and BEREC (at expert
working group level) recognised that significant differences remained as to how best to
incentivise investment in very high capacity networks and that more time would be needed to
engage in a fruitful discussion on these issues. Therefore, the Commission services underlined
that the Notice and the accompanying Staff working document would focus on the review of
notifications from NRAs under Article 7 of the Framework Directive that include WACC
calculations for legacy networks. BEREC and the Commission services agreed to cooperate
further to define the scope of potential future work on the appropriate approach to price
regulation, if any, of very high capacity networks. BEREC also agreed to conduct, in close
collaboration with the Commission, an annual estimation and publication of the various
WACC parameters for all Member States. 20

1.4 Scope of the Notice
The scope of the Notice is limited to the WACC calculation for legacy infrastructure. For the
purposes of the Notice, legacy infrastructure means infrastructure of an SMP operator not
subject to a Next Generation Access (NGA) premium. 21 The Notice is without prejudice to
the applicability or the calculation of NGA risk premiums and excludes any consideration of
the appropriateness of price control obligations for new very high capacity networks .as
defined in Article 2(2) of the Code. 22

20

At the 38th Ordinary Plenary Meeting of the Board of Regulators of 7-8 March 2019, BEREC envisaged its
involvement in the calculation of two of the WACC parameters (namely, the Risk-Free Rate or RFR, and the
Equity Risk Premium or ERP) already in 2019, whereas the work needed to estimate the three company-related
parameters (beta, gearing and cost of debt) will start in 2020. It has since emerged that BEREC expects to have
published the full set of the relevant parameters by mid-2020. The conclusions of this meeting (BoR (19) 45)
are available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/board_of_regulators_meetings/meeting_co
nclusions/8549-conclusions-of-the-38th-berec-board-of-reguators-plenary-meetings-on-7-8-march-2019-inbudapest-hungary.

21

The Notice does not prejudge whether additional premiums for specific investments are justified, in particular
for certain next generation access networks. On this issue, see Commission Recommendation 2010/572/EU of
20 September 2010 on regulated access to Next Generation Access Networks (NGA) (NGA
Recommendation), OJ L 251, 25.9.2010, p. 35, in particular point 25 and Annex I. The lower risk profile of
investment into FTTN/VDSL (compared to fibre to the home) is discussed in Annex I, section 6 of the NGA
Recommendation. In such cases, NGA networks fall within the scope of legacy infrastructure.

22

The Code tasked the Body of European Regulators for Electronic Communications (BEREC) with issuing
guidelines on the criteria that a network is to fulfil to be considered a very high capacity network, by 21

8

When reflecting on the scope of the Notice, the Commission services took into account the
lack of a common position among stakeholders, including within BEREC, on whether and, if
so, how to best price regulate services provided over very high capacity networks.
Stakeholders disagreed on whether – in the event of price controls - it would be appropriate to
set a different WACC for very high capacity networks and, in the case of a differentiated
WACC, on the best approach to disaggregate it.
The majority of respondents (68%) to question 32 in the consultation considered that NRAs
should be able to set different WACCs for different services (in particular, depending on the
underlying infrastructure) 23. At the same time, 71% of the respondents to question 33 did not
agree with the disaggregation of the company’s beta and cost of debt, i.e. the method
suggested by the Commission services to calculate service-specific WACCs. Some
respondents simply justified their response by their opposition to service-specific WACCs.
Other respondents underlined certain application problems and methodological uncertainties
entailed by the disaggregation approach. Finally, some respondents concluded that, while both
beta and cost of debt disaggregation may be appropriate where information and conditions
permit (particularly when it is possible to estimate the domestic SMP operator’s beta and cost
of debt), NRAs should not be required to perform disaggregation in all circumstances.
BEREC was among the respondents expressing concerns about the appropriateness and
complexity of the beta and cost of debt disaggregation approach. Moreover, in meetings and
further exchanges with the Commission services, BEREC took the view that setting different
service-specific WACCs based on the disaggregation approach would not necessarily be the
best instrument to incentivise and reward high-risk investments. BEREC argued that the
current practice of applying a risk premium on the WACC for next generation access
networks (so-called ‘NGA premium’) 24 would be better suited in case an NRA found it
appropriate to set different WACCs to promote transition to very high capacity networks.
The Commission services accept that significant differences of views remain as to whether
and how very high capacity networks should be price regulated, including the eventual setting
of an appropriate WACC.
Therefore, the Commission services consider that, for the time being, it is opportune to limit
the Notice to the elements necessary for the estimation of the WACC in relation to legacy
infrastructure. This narrower scope enjoys a broad support among stakeholders, including

December 2020. Further, the Code includes several provisions regarding the process of migration from legacy
infrastructure to new very high capacity networks, for example, in Article 81.
23

Question 32 did not focus specifically on the possibility to set different WACCs for services provided over
legacy networks and those provided over very high capacity networks but covered any type of service-based
differentiation, e.g. also that between mobile and fixed services.

24

See the NGA Recommendation, in particular point 25 and Annex I.
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NRAs, and is consistent with common regulatory practice. Further, this will enable the
Commission services to engage in further discussions with BEREC and other stakeholders
aimed at defining the scope of potential future work on the appropriate approach to price
regulation of very high capacity networks.

2

Measuring the WACC

This section describes the WACC formula and how each of the WACC components are
calculated, namely the cost of equity (section 2.1), the cost of debt (section 2.2), the gearing
(section 2.3), taxes and inflation (section 2.4).
In economic/financial theory, the cost of capital is the opportunity cost of making a specific
investment. Companies take their investment decisions by comparing such cost with the
expected return.
There are two different sources of capital available to companies: debt and equity. The cost of
capital is the opportunity cost of investing a portfolio of debt and equity in one activity
instead of alternative activities. Thus, the cost of capital is the cost of financing a company’s
activities; it is typically used in regulatory proceedings to estimate the expected return in a
well-functioning capital market. The WACC is calculated as a weighted average of the cost of
a company’s two forms of finance: debt and equity. The weights reflect the share of each
financing source:

where:

WACC = 𝑅𝑅𝐸𝐸 𝑥𝑥

𝐸𝐸
𝐷𝐷
+ 𝑅𝑅𝐷𝐷 𝑥𝑥
𝐷𝐷 + 𝐸𝐸
𝐷𝐷 + 𝐸𝐸

- 𝑅𝑅𝐸𝐸 is the Cost of Equity;

- 𝑅𝑅𝐷𝐷 is the Cost of Debt;

- 𝐸𝐸 is the value of equity, with
- 𝐷𝐷 is the value of debt, with

𝐸𝐸

𝐷𝐷+𝐸𝐸

𝐷𝐷

𝐷𝐷+𝐸𝐸

being the share of equity in the company value (D+E); and

being the share of debt in the company value (D+E).

2.1 The cost of equity
In the electronic communications sector, the cost of equity is usually calculated through the
Capital Asset Pricing Model (CAPM). The CAPM is widely used by financial analysts as
well as by regulators. In fact, all NRAs in the EU electronic communications sector base their
WACC estimation on this model. Further, it is relatively simple to calculate and has a long
track record. For these reasons, it is favoured over alternative approaches (such as the total
returns methodology 25 and the arbitrage pricing theory 26) to estimate the cost of equity
parameters.

25

See discussion on the total returns methodology in the Brattle Group study, p. 79.
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According to the CAPM – introduced in the mid-1960s by William Sharpe, John Lintner, and
Jack Treynor 27 – in a competitive market investors are willing to hold risky equities if their
return is higher than the return they could earn on a risk-free asset. This additional return is
called the market risk premium or equity risk premium (ERP).
The CAPM divides risks into two categories:
•

•

Specific or diversifiable risks 28: risks that can be potentially eliminated by
diversification. Specific risks typically affect certain companies or sectors, such as the
change in the price of an input of particular importance to certain companies or
sectors.
Non-diversifiable risks 29: risks affecting all companies in the economy, e.g. changes
in interest rates and shocks in the demand side.

In the CAPM, specific or diversifiable risks should not be taken into account to estimate the
equity component of the cost of capital. This is because in efficient capital markets investors
can potentially reduce risks by holding a diversified investment portfolio. Diversification
works because prices of different stocks do not move exactly together (from a statistical point
of view, stock price changes are less than perfectly correlated). Markowitz (1956) drew
attention to the common practice of portfolio diversification and showed how an investor can
reduce the standard deviation of portfolio returns by choosing stocks that do not move exactly
together: in a diversified portfolio of investments, movements in individual assets are likely to
be compensated by movements of other assets in the portfolio over the long term. 30
In contrast, systematic risks cannot be diversified away. For this reason, in the CAPM, the
estimated cost of capital only reflects the compensation for systematic risks. According to the
CAPM, the cost of equity is the sum of the risk-free rate and the risk-premium on the equity,
multiplied by the beta coefficient. The beta coefficient is included to capture and adjust for
the specific sensitivity of the equity to market fluctuations. 31

26

The arbitrage pricing theory relies on multiple, unidentified factors that need to be analytically determined.
Thus, it is much harder to implement than the CAPM.

27

W.F. Sharpe, ‘Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk’, The Journal
of Finance, Vol. 19 (September 1964), pp. 425-442; and J. Lintner, ‘The Valuation of Risk Assets and the
Selection of Risky Investments in Stock Portfolios and Capital Budgets’, The Review of Economics and
Statistics, Vol. 47 (February 1965), pp. 13-37.

28

Specific risk may be called unsystematic risk, residual risk, unique risk, or diversifiable risk.

29

Non-diversifiable risk may be called market risk, systematic risk or undiversifiable risk.

30

H. Markowitz, ‘Portfolio Selection’, The Journal of Finance, Vol. 7 (March 1952), pp. 77-91.

31

Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, pp. 181-184,
888.
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In this regard, in the CAPM, the cost of equity is calculated as follows:
𝑅𝑅𝐸𝐸 = 𝑅𝑅𝑅𝑅𝑅𝑅 + 𝛽𝛽 𝑥𝑥 𝐸𝐸𝐸𝐸𝐸𝐸

where:
- 𝑅𝑅𝐸𝐸 is the cost of equity;

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

- 𝛽𝛽 (beta) is the covariance between the return of an asset (typically, the market value of the company) and the
market return (typically, the market value of a stock index that is taken to represent the whole market or
economy) divided by the variance of the market return. 32 Shares with betas greater than 1.0 tend to amplify the
overall movements of the market whereas those with betas between 0 and 1.0 tend to move in the same direction
as the market, but not as far 33; and
- ERP is the equity risk premium, which is the return in excess of the RFR.

2.2 The cost of debt
The cost of debt is the interest paid by a company on its debt. It is often expressed as the sum
of the risk-free rate and a debt premium:
𝑅𝑅𝐷𝐷 = 𝑅𝑅𝑅𝑅𝑅𝑅 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

where:
- 𝑅𝑅𝐷𝐷 is the cost of debt;

- RFR is the risk-free rate ; and
- Debt premium is the additional return lenders require for a given credit risk, over and above the RFR.

2.3 The gearing
As mentioned above, companies can finance their operations either through debt (D) or equity
(E). The sum of debt and equity equals the company value (V):
𝑉𝑉 = 𝐷𝐷 + 𝐸𝐸
The relative weight of debt on the overall firm value (i.e.

𝐷𝐷

(D+E)

𝐷𝐷

or V) is called ‘gearing’. This

measures the company’s financial leverage and shows to what extent its operations are funded
by lenders as opposed to shareholders.

32

Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, p. 183.

33

For example, a beta of 0.5 means that if the market declines by 1%, one would expect the value of the
investment to decline by 0.5%. A beta of 1.5 means that if the market declines by 1%, one would expect the
value of the investment to decline by 1.5%.
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It is important to note that the equity of the company should reflect its market value rather
than the book or accounting value 34. The market value of equity is often much larger than the
book value, so the market debt ratio D/V is often much lower than a debt ratio computed from
the book balance sheet. 35
The share of debt (i.e.

𝐷𝐷
V

or

𝐷𝐷

(D+E)

𝐸𝐸

or 1 − (D+E)) and equity (i.e.
𝐸𝐸

𝐸𝐸

𝐸𝐸

V

or

𝐸𝐸

(D+E)
𝐷𝐷

𝐷𝐷

or 1 − (D+E)) are

used to compute the cost of equity (i.e. 𝑅𝑅𝐸𝐸 𝑥𝑥 V or 𝑅𝑅𝐸𝐸 𝑥𝑥 (D+E) or 𝑅𝑅𝐸𝐸 𝑥𝑥(1 − (D+E)) and the cost of
𝐷𝐷

𝐷𝐷

debt (𝑖𝑖. 𝑒𝑒. 𝑅𝑅𝐷𝐷 𝑥𝑥 (D+E) or 𝑅𝑅𝐷𝐷 𝑥𝑥 V) when estimating the WACC.

In order to estimate the gearing, the most commonly used approach is to use the book value of
the company’s net debt, including the value of financial leases.
Section 5.3.4 discusses in more detail the gearing and its impact on risk and return.

2.4 Taxes and inflation
In estimating the WACC, interest on debt is a tax-deductible expense for corporations. 36 The
post-tax WACC, which includes the more favourable tax treatment associated with debt
(𝑅𝑅𝐷𝐷 𝑥𝑥 (1 − 𝑇𝑇𝑐𝑐 )), can be written as follows:
where:

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝−𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑅𝑅𝐸𝐸 𝑥𝑥

𝐸𝐸
𝐷𝐷
+ 𝑅𝑅𝐷𝐷 𝑥𝑥 (1 − 𝑇𝑇𝑐𝑐 )𝑥𝑥
𝐷𝐷 + 𝐸𝐸
𝐷𝐷 + 𝐸𝐸

- 𝑅𝑅𝐸𝐸 is the cost of equity and 𝑅𝑅𝐷𝐷 is the cost of debt

𝐸𝐸
𝐷𝐷
- 𝐷𝐷+𝐸𝐸
and
are the shares of equity and debt, respectively, in the company value; and
𝐷𝐷+𝐸𝐸

- 𝑇𝑇𝑐𝑐 is the marginal tax rate.

NRAs typically uplift the (post-tax) cost of equity – sufficient to meet the requirements of
equity investors, as estimated by the CAPM – to a pre-tax cost of equity. The pre-tax WACC
is the result of dividing the post-tax WACC by (1 − 𝑇𝑇𝑐𝑐 ), in order to account for corporate
taxes, and can be expressed as follows:

34

Book value means the value of a company according to its own financial statements. Market value of a (listed)
company means the current value of its shares.

35

Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, p. 224.

36

For a more detailed discussion on how regulators account for taxes when estimating the WACC, see Oxera
(2015), ‘Which WACC when? A cost of capital puzzle’, Agenda, April 2015, available at
https://www.oxera.com/agenda/which-wacc-when-a-cost-of-capital-puzzle-revisited/.
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𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑝𝑝𝑝𝑝𝑝𝑝−𝑡𝑡𝑡𝑡𝑡𝑡 =

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝−𝑡𝑡𝑡𝑡𝑡𝑡
1 − 𝑇𝑇𝑐𝑐

To estimate the pre-tax WACC, NRAs typically use the domestic corporate tax rate.
Further, investors’ returns should allow for inflation, given that what matters to investors is
the real returns they receive from their investments. There are two common ways for taking
inflation into account:
•
•

inflation is compensated for through annual indexation of the company's assets and
only a real WACC return is allowed; or
inflation expectations are included in the regulated return by using a nominal WACC,
without any adjustment to the company’s capital asset base.

When NRAs use the first approach described above, they typically adjust the nominal WACC
to express it in real terms. One conversion method typically used is the Fisher equation:

3

where 𝜋𝜋 is the inflation rate.

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

(1 + 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 )
−1
(1 + 𝜋𝜋)

Current regulatory practice and objectives of the Notice

This section describes the divergences in the methodologies used by NRAs to estimate the
WACC. More specifically, it presents the differences between the approaches of NRAs in
different Member States (section 3.1), the differences in the approaches used by the same
NRA in sequential notifications (section 3.2) and the benefits of developing a common
methodology to estimate the WACC (section 3.3).
As described above, NRAs typically use the CAPM to estimate the WACC. This requires the
estimation of several parameters.
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Figure 1: Parameters 37 needed to calculate the nominal WACC

Source: Commission services
NRAs need to estimate all the parameters shown in Figure 1 above to derive the WACC.
Different approaches to estimating these parameters can result in different WACC values
even in cases where the underlying financial conditions are the same or very similar. This can
lead to two types of inconsistencies when calculating the WACC:
a) Union-level: differences between the approaches used by NRAs in different Member
States; and
b) National-level: changes in the methodological approach used by a single NRA in
sequential market reviews.
The following sections describe in more detail these inconsistencies.

3.1 Differences between the approaches used by the NRAs
BEREC has been reviewing the approaches used by NRAs to estimate the WACC. The most
recent report from BEREC’s Regulatory Accounting Expert Working Group finds that the
approaches used by NRAs across the Union to estimate the WACC for legacy services are in
many aspects similar, as shown in the figures and table in this section.
However, the report also finds some important differences in NRAs’ methodological
approaches. The Commission has also observed inconsistencies when reviewing notifications
from NRAs involving the WACC under the Article 7 procedure 38.

37

CoE = cost of equity; CoD = cost of debt; ERP = equity risk premium; RFR = risk-free rate.

38

See e.g. cases SK/2017/2010, SI/2018/2050, SK/2018/2051 and HU/2018/2107, in which the Commission
adopted Recommendations under Article 7a of the Framework Directive, asking the relevant NRAs to bring
their price control remedies, notably their WACC calculations, in line with EU law. The Commission’s
concerns related in particular to the use of a so-called ‘size premium’, a mark-up for company size added to the
WACC that is not consistent with the CAPM framework, typically used by regulators to estimate the WACC.
The Commission considered that the use of the size premium would lead to an overestimation of the cost of
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Ultimately, differences in the WACCs applied by NRAs cannot be fully explained by
differences in the underlying financing conditions in Member States. The latest nominal pretax WACC values applied by NRAs in the electronic communications sector showed very
significant variations across Europe (see Figure 2 below).
Figure 2: Recent nominal pre-tax WACCs for European fixed and mobile electronic
communications networks

Source: BEREC Report Regulatory Accounting in Practice 2018, available at available
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

at

equity, which would in turn result in excessive prices. See also cases DE/2018/2055, DE/2018/2110,
DE/2019/2153-2154, in which the Commission questioned another methodological deviation from common
regulatory practice, i.e. the adjustment of the WACC through the so-called ‘exponential smoothing’ technique.
The Commission noted in its comments that, to the extent that exponential smoothing is applied to correct
strong fluctuations in market values, estimates and other inputs to the CAPM and assign greater weight to the
most recent data, its use should be avoided where the objectives of price stability and regulatory predictability
can effectively be achieved by using appropriate averaging periods in the CAPM. Further, in case
DE/2019/2196, the Commission emphasised that the modification of the WACC value ex post by way of
exponential smoothing is, from a methodological point of view, a more significant deviation from common
regulatory practice than observed discrepancies in estimating WACC parameters (e.g. different statistical
sources or averaging periods). On the importance of ensuring consistency in the calculation of the WACC
parameters, see cases PT/2018/2076 and PT/2018/2101. In its comments, the Commission put forward
suggestions to improve consistency in the calculation of the various WACC parameters, as regards in particular
the choice of a country-specific or notional approach to calculate the various parameters, the length of the
averaging period and the composition of the peer group for the calculation of the beta and the gearing.
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Some of this variation is likely due to the fact that the WACCs were calculated at different
points in time and/or differences in underlying financial conditions between Member States.
However, an analysis of NRAs’ methodological approaches shows that at least part of this
variation is likely due to the different approaches used by NRAs in different Member States.
For example, Figure 3 below shows the levels of the risk-free rate used by European NRAs
when setting the WACC in place as of early 2018 for the mobile and fixed market. One can
see that NRAs use a very broad range of values (from -0.17% to 7.21%, if only Member
States are considered). Even though the theoretical purpose of the risk-free rate is to reflect
differences in the underlying financing conditions in the country, the differences observed in
Figure 3 are mostly due to the different approach used by NRAs to estimate the risk-free rate.
In fact, some use German government bonds as reference, some estimate an average of
several Member States’ government bonds and others use national government bonds.
Furthermore, different NRAs use different averaging periods when estimating the risk-free
rate. In practice, this means that when estimating the risk-free rate each NRA looks back into
a period of different length to calculate the average risk-free rate. As a result, differences in
risk-free rates between NRAs are not guaranteed to sufficiently reflect differences in country
risk but rather appear to stem from the different averaging period used by each NRA.
Figure 3: Nominal risk-free rates used by NRAs for the WACC calculations as of early
2018 (fixed and mobile)

Source:
BEREC
Report
Regulatory
Accounting
in
Practice
2018,
available
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

at

Additional examples of differences in the values of the parameters estimated by NRAs can be
found in BEREC’s annual Regulatory Accounting in Practice reports 39. Following the

39

For more, see the reports from

2016: https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/6479-berec-report-regulatoryaccounting-in-practice-2016.
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analysis provided by BEREC, the Commission services conducted a qualitative analysis on
the level of methodological consistency among NRAs in the determination of the different
WACC parameters. The results of this analysis are shown in Table 1 below.
Table 1: Current extent of consistency among NRAs in the methods used to calculate
WACC parameters
RFR
Notional or domestic
value 40
Averaging period

Assumption

Frequency of sample

Beta

Gearing

ERP

Cost of Debt

Tax rate

Data
not
available
Data
not
available

Averaging method
Bond maturity
Quantitative
easing
adjustment
Calculation
adjustments
Market index
Unlevering formula
Book vs market value
Historical data vs other
approaches
Debt premium vs cost
of debt

2017: https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatoryaccounting-in-practice-2017.
2018: https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.
40

‘Notional or domestic value’ indicates whether the approach aims at calculating the value for the
country/regulated operator in which the NRA is based (domestic approach), or whether the NRA calculates a
value using information from other countries/operators in other countries (notional approach). The ‘averaging
period’ is the time window of the observations used to calculate the parameter (e.g. spot rate, 1-year average,
5-year average, 10-year average, etc.). The ‘frequency of sample’ indicates the frequency of the observations
used to calculate the parameter (e.g. daily, weekly, annually, etc.). The ‘averaging method’ indicates the type
of average used to calculate the parameter (arithmetic, geometric, median, etc.). The ‘bond maturity’ is the
maturity of the bond used as a reference to calculate the parameter (1 year, 5 years, 10 years, 20 years, etc.).
‘Quantitative easing adjustment’ indicates whether the approach includes the application of an adjustment to
take into account the effects of quantitative easing programs. ‘Calculation adjustments’ indicates whether the
approach includes the application of adjustments to the estimation of the equity beta (Blume, Vasicek, etc.).
‘Market index’ indicates whether the approach uses a national, European or global market index as a reference.
‘Unlevering formula’ is the formula used to unlever the equity beta. ‘Book vs market value’ indicates whether
the approach involves the use of the value of debt/equity coming from the accounts of the operator, or whether
it uses the current (market) value of debt/equity. ‘Historical data vs other approaches’ indicates whether the
approach uses historical time series of data (such as Dimson, Marsh and Staunton) or forward-looking sources
such as surveys and Dividend Growth models. ‘Debt premium vs cost of debt’ indicates whether the approach
involves the direct calculation of the cost of debt, or whether the NRA first calculates the debt premium and
then adds this to the risk-free rate to obtain the cost of debt.
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Advanced
consistency > 60%
of NRAs apply
same approach

Moderate
consistency: 40 60% of NRAs apply
same approach

Limited
or
no Assumption
is
consistency: < 40% not relevant for
of NRAs apply same calculation
of
approach
parameter

Source:
BEREC
Report
Regulatory
Accounting
in
Practice
2018,
available
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

at

Table 1 above shows that there are still significant differences in the methodologies used by
NRAs, especially regarding the equity risk premium and the averaging period. These
differences explain part of the divergence observed in the levels of the WACC across Member
States, beyond any differences due to distinct financial conditions in Member States.
The majority of respondents to the consultation supported the view that current differences in
WACC levels are due to both differences in methodologies and differences in financial
conditions 41.

3.2 Differences between the approaches used in sequential notifications
There are not only methodological differences in the approaches adopted by different NRAs,
but also in the methodology applied by the same NRA in sequential notifications to the
Commission. The Commission has observed several such cases through its periodical review
of notifications from NRAs under the Article 7 procedure 42. A comparison of BEREC’s
annual reviews of NRAs’ approaches to estimating the WACC from different years also
reveals the existence of methodological changes. This shows that in each year the number of
NRAs using specific assumptions to calculate the WACC changes, which means that in each
year at least some NRAs modified their assumptions to estimate the WACC.
Frequent changes in the approaches used by NRAs to calculate the WACC can also
undermine regulatory predictability and stability of the WACC over time, as well as the
transparency of its calculation. This can similarly reduce investment incentives of network
operators.

41

Out of all respondents, 68% considered that differences in the methodologies applied by NRAs explain at least
to some extent the differences in WACC levels (question 6 in the consultation). In addition, virtually all
respondents considered that differences in the national economic and financial conditions in each Member
State explain the differences in the current WACC levels estimated by NRAs (question 7).

42

For example, in case IT/2013/1489 the Commission noted that in two different national consultations (one
concerning LLU prices and the other on the market reviews), launched in the space of two weeks, AGCOM
estimated two considerably different WACC values (9.83% and 10.40%, respectively), while ultimately
proposing to use the WACC set in 2010 (9.36%), i.e. neither of the values consulted upon, to calculate the
2013 LLU access price.
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3.3 Benefits of a common methodology
The Notice presents a methodology for calculating each of the WACC parameters. The
Commission applies the concept of a reasonable rate of return on capital employed in its
review of regulatory decisions from NRAs falling under the Article 7 procedure. As already
mentioned, where such draft decisions include cost-orientation remedies (e.g. for wholesale
access to copper local loops), they require an estimation of the return allowed on regulated
services, which is typically measured through the WACC.
Differences between the WACCs applied in regulatory proceedings that simply stem from
differences in the methodological choices used by NRAs to estimate them (rather than
differences in financing conditions between countries) may result in distortions of investment
incentives in the Digital Single Market 43. These different methodological approaches may
undermine the development of the internal market by hindering the creation of convergent
conditions for investment in electronic communications networks. 44 The majority of
respondents to the consultation shared the concern that differences in the methodologies used
by NRAs to estimate the WACC are likely to distort market participants’ investment
decisions at least to some extent. 45 For example, investments may be inefficiently driven to
certain countries with artificially high WACCs, capital may not be invested where it is most
required, and investors may not be compensated for the risks that they actually bear. This
would not be consistent with the objectives of the Framework Directive, in particular, with the
need to promote competition and remove remaining obstacles in the provision of electronic
communications networks and services. 46
In addition, the current Framework aims at ensuring that NRAs contribute to the development
of the internal market by cooperating with each other and the Commission to ensure the
development of a consistent regulatory practice and the consistent application of the
Framework. 47 In line with the objectives of the Framework, the Notice, by describing how the
Commission intends to assess national regulatory measures, aims at increasing the
consistency of WACC calculations by NRAs across the Union and in sequential review
periods by the same NRA.

43

The Digital Single Market strategy (https://ec.europa.eu/digital-single-market/en/policies/shaping-digitalsingle-market) aims at ensuring access to online activities for individuals and businesses under conditions of
fair competition, consumer and data protection.

44

In accordance with the objectives set out in Article 8(2)(b) and 8(2)(c) of the Framework Directive.

45

See replies to question 8 of the consultation.

46

See Article 8(2)(b) and 8(3)(a) of the Framework Directive.

47

In accordance with the objectives set out in Article 7(2) and 8(3)(d) of the Framework Directive.
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Furthermore, the Framework aims at promoting efficient infrastructure-based competition in
European electronic communications markets. 48
Finally, in accordance with the objectives of the Framework, NRAs, BEREC and the
Commission shall contribute to the development of the internal market by promoting
consistent regulatory approaches and the consistent application of the Framework. 49 NRAs
should, in addition, apply objective, transparent, non-discriminatory and proportionate
regulatory principles. 50
Consistent with the objectives of the Framework, the Commission services propose to take
into account four regulatory principles: (i) consistency in the methodology used to determine
the parameters in the WACC formula; (ii) regulatory predictability to limit unexpected
variations in the regulatory approach and in the value of the parameters over time; (iii) the
promotion of efficient investment and innovation in new and enhanced infrastructures, taking
account of the risk incurred by the investing undertakings; and (iv) transparency of the
method to determine the reasonable rate of return on their investments, avoiding unnecessary
complexity.
Achieving these objectives will contribute to a stable regulatory environment that supports
efficient investments in electronic communications networks in the Union to the benefit of
consumers. It will discourage the distortion of investments by inconsistencies in NRAs'
approaches over time (further explained below) and across the Union, which could harm the
functioning of the Digital Single Market. As already mentioned, the majority of respondents
(56%) to question 8 in the consultation agreed that differences in the methodologies used by
NRAs to estimate the WACC were likely to distort market participants’ investment decisions
at least to some extent.
The Commission services consider it important to provide greater transparency and
predictability of its policy and decision-making in the area of electronic communications
regulation. Based on the methodology of the Notice, the values of each WACC parameter will
be calculated and published annually. The Commission will use these parameter values as
reference for reviewing draft measures notified under Article 7 of the Framework Directive.
The majority of respondents to the consultation supported a common WACC methodology.
Several respondents stated that the application of a common methodology would not generate
major risks for the electronic communications sector, provided that it is not unduly

48

In accordance with the objectives set out, in particular with regard to price control and cost accounting
obligations, in Article 8(5)(d) of the Framework Directive and Article 13(2) of the Access Directive. For more
details, see sections 1.4 above and 4.3 below.

49

See Article 8(3)(d) and 8(5)(a) of the Framework Directive.

50

See Article 8(5) of the Framework Directive.
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prescriptive and does not compromise NRAs’ ability to take into account domestic economic
and financial conditions. 51
The common WACC methodology, together with the annual publication of WACC parameter
values consistent with it, will provide more transparency regarding the cost of capital in the
EU electronic communications sector.

4

The approach used to define a consistent WACC calculation
methodology

This section sets out the guiding principles for determining the most appropriate methodology
for calculating the WACC in regulated electronic communications markets.
In order to determine the most appropriate approach to estimate each of the parameters of the
WACC, the Commission services rely on a set of regulatory objectives:
a)
b)
c)
d)

Consistency
Predictability
Efficiency
Transparency

These regulatory objectives are in line with the policy and regulatory objectives of EU law, as
enshrined in the Framework 52 as well as in the Commission Recommendation on nondiscrimination obligations and costing methodologies 53 (further discussed below). Some of
these objectives follow from discussions between the Commission services and BEREC's
Regulatory Accounting Expert Working Group.
The regulatory objectives guiding the determination of the appropriate WACC methodology
are described in more detail below.
In the consultation, the vast majority (74%) of respondents supported the regulatory principles
proposed by the Commission services: i) consistency, ii) predictability, iii) efficiency, and iv)
transparency. 54 Some respondents highlighted potential tensions between the various
principles, which NRAs would have to resolve through a delicate balancing exercise. Some
operators asked to consider additional objectives, in particular the need to allow NRAs
51

Among those replying to the relevant question (question 9), 67% agreed that the Commission should
intervene. 40% supported intervention by the Commission but stated that there would be certain risks linked to
the application of a consistent methodology for the WACC estimation, such as the risk of not taking into
consideration the specificities of each market. Finally, 33% of respondents rejected intervention by the
Commission, expressing some concerns on the existing evidence for intervention at Union level.

52

See, in particular, Article 8 of the Framework Directive.

53

See the Recommendation on consistent non-discrimination obligations and costing methodologies.

54

Question 11 in the consultation.
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sufficient flexibility to take into account the national economic and regulatory reality and the
importance of ensuring regulators’ commitment towards rewarding investments and
protecting such rewards throughout sequential reviews. One NRA also referred to the
principle of legal certainty, while BEREC expressed the view that ‘efficiency’ is the
underlying economic principle and might therefore have a greater influence in NRAs’
assessment than the other principles proposed by the Commission services. Finally, one
operator criticised the proposed distinction between productive, allocative and dynamic
efficiency, which in its view would only be possible on the basis of a complex economic
theoretical model, claiming that it would be sufficient for regulators to look at productive
efficiency to determine an appropriate WACC.

4.1 Consistency
The principle of consistency in the WACC calculation is evaluated as follows:

• Consistency is achieved when the parameters in the WACC calculation that relate to
each other are estimated using the same rules and assumptions.
The principle of consistency is enshrined in Article 8(3)(d) and 8(5)(a) of the Framework
Directive. The principle of consistency relates to the rules and assumptions that NRAs use to
estimate individual WACC parameters that are somewhat related. Where possible, it is
appropriate to apply the same rules and assumptions, in order to ensure that a consistent
approach is used across all parameter calculations, unless there is added value can be obtained
from using different assumptions to estimate each parameter. In this regard, the BEREC 2017
Regulatory Accounting in Practice report notes that ‘consistency in the calculation of WACC
implies also internal consistency, that is to say, that prerequisites used in the calculation of
individual parameters are aligned’. 55 For example, when estimating the risk-free rate and the
company’s beta, NRAs need to decide on the averaging period over which they will measure
the value of each parameter. A consistent approach would be one that uses the same averaging
period when calculating the risk-free rate and the company's beta.
In this case, consistency is likely to support transparency. This is because a consistent set of
rules and assumptions applied across all parameters is likely to simplify the calculation
exercise and make it more transparent for stakeholders, compared to an approach that uses ad
hoc rules and assumptions for each parameter.

4.2 Predictability
The principle of predictability in the WACC calculation is evaluated as follows:

55

BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatoryaccounting-in-practice-2017.
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•

Predictability: when estimating a WACC parameter, a stable regulatory approach that
mitigates uncertainty regarding (i) the methodology used to estimate the parameter and
(ii) the value of the parameter, over time, will increase predictability.

The principle of regulatory predictability relates to the benefits associated with avoiding, as
far as possible, uncertainty as to the methodology used by the NRA to estimate a parameter
and, ultimately, the value of the WACC. As already described above, the WACC determines
the return allowed by NRAs on infrastructure investments. For this reason, predictability in
the return allowed by NRAs is likely to promote regulatory predictability (in accordance with
Article 8(5)(a) of the Framework Directive), particularly as regards the return that investors
should expect on investments in electronic communications infrastructure over the lifetime of
such investments. In this regard, the Commission Recommendation on non-discrimination
and costing methodologies notes that ‘applying a consistent and stable regulatory approach
over time is crucial to give investors the confidence needed to design sustainable business
plans’. 56
The predictability of returns on infrastructure investments is particularly important in the
context of the Commission’s review of national measures falling under the scope of Article 7
of the Framework Directive. In this case, NRAs have to conduct periodic analyses of
electronic communications markets, including reviewing the WACC, and submit their
proposals to the Commission. Given the relatively long interval between subsequent market
analyses, there is scope for changes in the approaches used by NRAs that may ultimately
result in strong fluctuations in the value of the WACC. Whenever possible, it is better to
avoid changes in the approach used to determine the parameter value; this should help
avoiding strong fluctuations in the value of the WACC over time. This will ensure regulatory
predictability since stakeholders would be able to count on (i) an approach that limits strong
fluctuations in the value of the WACC and (ii) NRAs using the same approach over
sequential regulatory periods. Ultimately, such regulatory predictability will encourage
efficient investment in infrastructure and promote innovation (in line with Article 8(5)(d) of
the Framework Directive).

4.3 Efficiency
The principle of promoting efficiency is enshrined in the regulatory framework for electronic
communications. In particular, NRAs shall ensure that price control and cost recovery
promote, inter alia, efficiency (Article 13(2) of the Access Directive). From an economic
point of view, there are three different types of efficiency:
•

56

Productive efficiency: ensures that goods and services are produced as cheaply as
possible;

Recital 4.
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•
•

Allocative efficiency: ensures that resources are allocated to those goods and services
that consumers value the most by making sure that their prices reflect underlying
costs; and
Dynamic efficiency: relates to improvements of efficiency over time through
investment and innovation.

The promotion of efficiency in the WACC calculation is evaluated as follows:
•

Efficiency is promoted when the approach used by an NRA to estimate the WACC
thoroughly takes into consideration the three different types of economic efficiency.

4.4 Transparency
The principle of transparency in the WACC calculation is evaluated as follows:

• Transparency: Any NRA applying an approach that avoids unnecessary complexity
and, where available, favours the use of publicly available resources will increase
transparency. The approach used to estimate the WACC and each of its parameters
should be transparent to stakeholders.
When estimating the WACC, the purpose of transparency is to facilitate the understanding by
stakeholders of the methodology used by NRAs. In line with Article (8)(4)(d) of the
Framework Directive, NRAs shall promote the interests of the citizens of the Union by inter
alia ‘promoting the provision of clear information, in particular requiring transparency of
tariffs and conditions for using publicly available electronic communications services’. It
would be preferable that the sources used by NRAs are publicly available, to allow
stakeholders to more easily replicate the analysis and calculations conducted by NRAs.
In addition, it is important to avoid unnecessary complexity when estimating the WACC.
Indeed, NRAs typically face the choice between different approaches to estimate specific
WACC parameters. In making such choices, the use of the simplest methodologies available
is preferable, unless a more complex methodology can provide benefit in terms of additional
estimation accuracy. Simpler approaches are preferable because they are easier to understand
and replicate for stakeholders and, for this reason, provide greater predictability.

4.5 Trade-offs between regulatory objectives
The above regulatory objectives used to determine an appropriate WACC estimation can
support similar policy objectives. For example, as described above, a consistent approach
across all WACC parameters is likely to facilitate a transparent WACC estimation that is
easier to understand for stakeholders. Similarly, the principle of predictability of the WACC
calculation is also likely to be supported by a consistent and transparent methodology, by
making it easier for operators to understand and predict an NRA's future WACC calculation
with more certainty.
Conversely, there are also trade-offs between the mentioned regulatory principles. For
example, greater predictability in the value of the WACC is likely to be achieved using longer
averaging periods when calculating some WACC parameters. While this type of stability may
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support investment and innovation (dynamic efficiency), it may come at the cost of lesser
allocative efficiency, as the WACC calculated using longer averaging periods is less likely to
reflect a company's current cost of capital compared to a WACC calculated using shorter
averaging periods.
In light of the above, when deciding on the most appropriate approach to estimate the WACC
and its parameters, one should take into account that there may exist trade-offs between the
regulatory objectives of such estimation. This implies that, when defining an appropriate
WACC methodology, it is necessary to make policy choices that reflect the most appropriate
balance between potentially conflicting regulatory objectives.

5

A consistent WACC calculation methodology

This section describes in more detail the methodology described in the Notice to assess
WACC estimations in the context of the Commission’s review of notifications under the
Article 7 procedure.
When estimating the WACC parameters one can distinguish between two sets of
methodological assumptions, which have an impact on the different WACC values used by
NRAs across the Union. On the one hand, some assumptions are common to several
parameters and therefore affect the way several parameters are estimated (e.g. the choice
between a notional and a domestic parameter value, the length of the averaging period.). On
the other hand, some methodological assumptions are only specific to a single parameter in
the WACC formula (e.g. the use of adjustments specific to the estimation of the RFR or the
beta). In addition, one can distinguish between two types of parameters: those that reflect
general economic conditions and those that reflect conditions affecting specific companies or
an industry sector.
Common issues across WACC parameters
When estimating the WACC, there are choices regarding the assumptions used that affect
several of the parameters in the calculation. Table 2 below presents an overview of the
assumptions that affect more than one WACC parameter.
Table 2: Assumptions common to more than one WACC parameter

Assumption

WACC parameter
Notional or domestic parameter
value
Length of averaging period
Averaging method
Frequency of sampling period
Bond maturity
Industry or SMP reference
Choice of peer companies

RFR
x

Beta

Gearing

ERP
x

Cost of Debt

x
x
x
x

x
x
x

x
x

x
x

x
x

x
x

x
x
x
x
x
x

Inflation
x

For assumptions common to several WACC parameters, the most appropriate methodology is
analysed jointly.
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Specific issues relating to individual WACC parameters
Other assumptions used in estimating the WACC affect only individual parameters in the
calculation. Table 3 below presents these parameter-specific assumptions.
Table 3: Assumptions specific to a single WACC parameter

Assumption

RFR
Quantitative
easing
adjustment

Beta
Calculation
adjustments

Choice of
market index

WACC parameter
Gearing
ERP
Use of book
Historical data
value vs market
vs other
value
calculation
approaches
Deriving the
value from DMS
series

Debt
Use of company
bond yields or
derivation of
debt premium

Inflation
Conversion from
nominal to real

Horizon of
inflation forecast

Unlevering
formula

For assumptions specific to a single WACC parameter, the most appropriate methodology is
analysed individually.
The analysis is divided into four parts, namely, the choice of assumptions:
•
•
•
•

that are common to several WACC parameters (section 5.1);
for parameters reflecting general economic conditions (section 5.2);
for company-specific parameters (section 5.3); and
for taxes and inflation (section 5.4).

5.1 Assumptions common to several WACC parameters
There are assumptions in the calculation of the WACC that are common to more than one
WACC parameter. These assumptions are assessed jointly.
•

length of the averaging period;

•

choice of an averaging method; and

•

frequency of the sampling period.

These issues are assessed in detail in turn below.
The length of the averaging period
This section describes the choice of the averaging period used to estimate the value of the
relevant parameters, and evaluates the best approach for each WACC parameter for which
this choice is relevant, against the regulatory objectives described in section 4 above.
5.1.1.1 Current approaches by NRAs
When estimating the risk-free interest rate, the company’s beta and its cost of debt, regulators
face the choice of the averaging period that they will use. The averaging period is the length
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of the reference period that regulators use to derive an average value for the parameter. For
example, when estimating the risk-free rate, regulators typically use the yields on 10-year
government bonds. However, governments may issue 10-year bonds several times per year
and every issuance may have a different yield (depending on the rate at which investors may
be ready to lend money to the government). In order to derive the risk-free rate, regulators
take an average of the yields on each of these issuances over a specific period: 1 year, 3 years,
5 years, 10 years, etc. The same applies to the cost of debt (i.e. regulators decide on the period
over which they will average the yields on the company's corporate bonds) and beta (i.e. the
period over which they will average the value of the company's equity beta).
Risk-Free Rate (RFR)
The averaging period of the risk-free rate is an area with significant divergence between
NRAs’ current practices. Table 4 below presents the averaging periods used by NRAs to
estimate the risk-free rate.
Table 4: Number of NRAs using specific averaging periods to estimate the risk-free rate

NRAs

Spot rate

3 months

6 months

1 year

2 years

3 years

5 years

10 years

Other

1

2

2

7

3

5

7

3

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

The averaging periods used by NRAs range from spot rate up to 10 years. The most
commonly used averaging periods are 5 years (7 NRAs), 1 year (7 NRAs) and 3 years (5
NRAs).
Beta
There is significant divergence in the averaging periods used by NRAs to estimate the equity
beta. Table 5 below presents the averaging periods.
Table 5: Number of NRAs using specific averaging periods to estimate the equity beta

NRAs

1 year

2 years

3 years

5 years

10 years

Other

1

5

7

8

0

2

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

The most commonly used averaging period for beta is 5 years (8 NRAs).
Cost of debt
There is significant divergence among NRAs as to the averaging periods used to estimate the
cost of debt, as shown in Table 6 below.
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Table 6: Number of NRAs using specific averaging periods to estimate the cost of debt

NRAs

Spot rate

3 months

6 months

1 year

2 years

3 years

5 years

10 years

Other

3

0

1

3

2

0

1

4

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018 .

For cost of debt, 10 years averaging period is used by 4 NRAs, the spot rate and 1 year by 3
NRAs each.
5.1.1.2 Stakeholder views in the consultation
There was no consensus on the most appropriate averaging period among respondents to the
consultation. This said, the preferred choices among the respondents were averaging periods
of 2-4 years or 5 years (27% of respondents supported each of the two options). Other
respondents advocated the use of shorter averaging periods of 1 year, which they claim would
better reflect the financial conditions at any given moment. On the other hand, some argue
that an averaging period of 10 years or more would be more appropriate, to better reflect the
long-term nature of investments by electronic communications operators.
5.1.1.3 Evaluation of the approaches against the regulatory objectives
Consistency
In relation to the averaging period, the question is whether it is necessary to use the same
averaging period when estimating each of these parameters (RFR, beta and cost of debt) in
order to ensure consistency.
The answer seems more straightforward in the case of the risk-free rate and the cost of debt.
This is because both parameters are closely linked. In particular, the cost of debt can be
defined as follows:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑅𝑅𝑅𝑅𝑅𝑅 + 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

where the RFR is the same as the one used to estimate the cost of equity.
It should be noted that the cost of debt may be approximated by corporate bonds yields (rather
than the above formula), but the theoretical underpinning remains the same: the cost of debt is
the sum of the risk-free rate and the debt premium
In this sense, it would seem inconsistent for a regulator to use a risk-free rate estimated using
an averaging period of, e.g., 5 years and a cost of debt estimated using an averaging of the
company's corporate bonds' yields over the last year. Instead, it would seem more appropriate
to use the same averaging period for both parameters. In other words: if, for instance, the
financing conditions over the last 5 years are relevant to explain the value of the risk-free rate,
the same period is likely to be relevant to explain the value of the cost of debt, as the risk-free
rate over that period is likely to have determined the rate required by investors on corporate
bonds.
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Similar conclusions can be drawn as regards the company's equity beta. When a regulator
uses a specific period to derive an average risk-free rate and cost of debt, it would seem
appropriate that the same averaging period is used to derive the company's equity beta. In
other words, if the regulator relies on a time-window of e.g. 5 years to estimate the risk-free
rate and the company's cost of debt, it would seem appropriate to use that same time window
to estimate the value of the equity beta.
Predictability
Another relevant question is what averaging period is likely to provide greater regulatory
predictability. In principle, longer averaging periods are likely to provide greater
predictability.
First, a longer averaging period is likely to mitigate to a greater extent the uncertainty over the
value of the parameter. In the extreme, a very long averaging period (such as the ones used by
Dimson, Marsh and Staunton to estimate the equity risk premium, extending up to and beyond
100 years) 57 results in a very stable parameter value. In contrast, a short averaging period or a
spot rate value would produce a parameter value that more closely reflects the market’s latest
expectations but it would fluctuate to a greater extent. Other things equal, stakeholders are
likely more able to predict future parameter values when based on longer averaging periods.
Second, a methodology that provides stable parameter values (such as one that uses longer
averaging periods) may somewhat reduce the pressure on regulators to change their
methodology with the aim to limit market variability and shield the regulated company from
market fluctuations (as it has been observed in the past with regulators’ approach to the riskfree rate). In this sense, longer averaging periods would help regulators maintain a stable
calculation methodology over time and thereby support regulatory predictability.
That said, it can also be argued that the use of longer averaging periods is likely to reduce the
static efficiency of the cost of capital estimates, as these would not reflect the latest financing
conditions in the market, compared to estimates based on shorter averaging periods or spot
rates. In this sense, there is a trade-off between longer averaging periods (which would
increase regulatory predictability) and shorter averaging periods (which would reduce
regulatory predictability but support greater static efficiency). This issue is further discussed
in the next section.
Efficiency
Following from the discussion on regulatory predictability, there is a trade-off between
regulatory predictability (which is likely to be enhanced using longer averaging periods) and
static efficiency (which is likely to be increased using shorter averaging periods).

57

See Dimson, E., Marsh, P. and Staunton, M. (2011), ‘Equity Premia Around the World’, London Business
School, 19 July 2011, p. 3, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1940165.
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This issue is discussed in detail in the Brattle Group study in the context of assessing the
appropriate averaging period for the risk-free rate. It notes: ‘Using a longer-term average
yield ‘smoothes’ changes in the yields, and makes the WACC less dependent on timing issues.
It means that changes in the WACC are easier to predict, which is desirable from the
perspective of regulatory stability and minimisation of regulatory risk’ 58. However, a longerterm average yield risks being out-of-date information. There is a trade-off: using spot rates
would result in more volatile WACC values (which are harder to predict) while using longer
averaging periods risks including too much information that is out of date.
In order to describe this trade-off, The Brattle Group calculates the yields on 10-year
government bonds from Belgium, Germany and Spain using averaging periods of (i) 1 week,
(ii) 3 months, (iii) 6 months, (iv) 1 year, (v) 2 years, (vi) 3 years; and compares:
•

the volatility of the series, measured as the standard deviation of each averaging
period series (see straight lines in Figure 4 below); and
• the error of the series, measured as the relative difference between the bond’s yield
value for each averaging period and the bond's spot rate, the latter representing the
market’s best prediction of the value of the future risk-free rate (see dotted lines in
Figure 4 below).
Figure 4: Volatility and ‘error’ for 10-year government bonds with different averaging
periods

Source: The Brattle Group study, p. 42..

Longer averaging periods:
58

The Brattle Group, Review of approaches to estimate a reasonable rate of return for investments in telecoms
networks in regulatory proceedings and options for EU harmonization, pp. 41-43.
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•

reduce the volatility (standard deviation) of the series, the change being particularly
pronounced when one increases the averaging period beyond 1 year; and

•

increase the difference between the estimated yield and the spot rate yield (the ‘error’),
the change being particularly pronounced when one increases the averaging period
beyond 1 year.

The Brattle Group study recommends using an averaging period of up to 1 year. In its view,
using a 1-year averaging period already reduces significantly the volatility of the estimate,
whereas using averaging periods beyond 1 year are likely to significantly increase the ‘error’
in the estimate (i.e. the difference between the estimate and the spot rate, the latter being in
theory the best predictor of the value of the risk-free rate).
As the analysis from Brattle shows, the choice of a specific averaging period requires careful
consideration in order to strike the right balance between the greater predictability offered by
longer term averaging periods and the greater efficiency offered by shorter averaging periods.
In other words, the choice of the averaging period requires an appropriate balancing between
two conflicting regulatory objectives: regulatory predictability and efficiency.
Infrastructure investments in electronic communications networks have long lifetimes of up to
20-30 years. Regulators review periodically the allowed return on capital; this has been done
at least every 3 years but the maximum review period has been extended to 5 years. 59 In this
context, the issue of whether (i) the allowed regulated return reflects the exact financial
conditions at any given point in time seems of lesser importance than the objective of ensuring
that (ii) the allowed return reflects the financial conditions over the lifetime of the investment.
In this sense, the use of a longer averaging period implies that when set the allowed return
reflects less closely the existing market conditions than the use a shorter averaging period.
However, a longer averaging period is likely to broadly reflect the financial conditions
existing over the lifetime of the investment, as long as the regulator maintains the same
averaging period in sequential market review periods.
In this regard, rather than achieving greater static efficiency by using shorter averaging
periods, it is relatively more important, from a regulatory policy perspective, to ensure that
over the lifetime of the investment the regulated company is appropriately rewarded
according to the financial conditions existing over the lifetime of its investment. The use of a
longer averaging period is likely to achieve this objective, as long as the regulator commits to
using the same averaging period over the lifetime of the investment in its periodical market
reviews.
On this last point, it seems appropriate to use the same averaging period across market
reviews to be consistent with the principle of predictability.

59

See Article 16(6)(a) of the Framework Directive. Under Article 67(5)(a) of the Code, the maximum period
allowed between market analyses is extended to 5 years.

32

In light of the above, it is reasonable to assume that longer averaging periods are preferable to
shorter ones for the purposes of ensuring regulatory predictability. Moreover, regulators can
mitigate their cost in terms of static efficiency at any point in time by ensuring, across market
reviews, that the allowed return reflects the financial conditions over the lifetime of the
regulated company’s investments. It should also be noted that longer averaging periods are
better suited to support dynamic efficiency. This is because longer averaging periods are
likely to result in more predictable and stable parameter values (and ultimately WACC
values), which in turn is likely to better promote an environment favourable to investments.
An averaging period of 5 years provides a reasonable balance between regulatory
predictability and (static) efficiency, as it:
•

provides sufficient regulatory predictability and stability, with shorter averaging
periods being likely to address fluctuations on the estimated value;

•

is broadly consistent with the academic literature on the estimation of a company's
beta, which has concluded that an averaging period of between 4-9 years is
appropriate when estimating beta with relatively low frequency data (e.g. weekly or
monthly data) and 2-3 years when using relatively high frequency data (e.g. daily
returns); 60 and

•

covers a full review period of maximum five years.

Transparency
The choice of the averaging period has no appreciable effect on transparency.
5.1.1.4 Conclusion on the length of the averaging period
In light of the discussion above, the following considerations apply to the averaging period
for estimating the risk-free rate, beta and cost of debt:
•

60

to ensure consistency it is proper to estimate the three WACC parameters over the
same averaging period;

See, for example, Fama, E. and Macbeth, J. (1973), ‘Return and Equilibrium: Empirical Tests’, Journal of
Political Economy, Vol.81, pp. 607-636; and Altman, J., Jacquillet, B., Levasseur, M. (1974) ‘Comparative
Analysis of Risk Measures: France and the United States’, Journal of Finance, Vol. 29, pp. 1495-1511; Baesel,
J. (1974), ‘On the Assessment of Risk: Some Further Considerations’, Journal of Finance, Vol. 29, pp. 14911494; Gonedes, N.J., (1973), ‘Evidence on the Information Content of Accounting Numbers: AccountingBased and Market-Based Estimates of Systematic Risk’, Journal of Financial Quantitative Analysis, Vol. 8,
pp. 407-433; Roenfeldt, R., Griepentrof, G., Pflaun, C. (1978), ‘Further Evidence on the Stationarity of Beta
Coefficients’, Journal of Financial and Quantitative Analysis, Vol.13, pp. 117-121; Smith, K. (1980), ‘The
Effect of Intervaling on Estimating Parameters of the Capital Asset Pricing Model’, Journal of Financial and
Quantitative Analysis, Vol. 13, pp. 313-332; Alexander, G. and Chervany, N. (1980), ‘On the Estimation and
Stability of Beta’, Journal of Financial and Quantitative Analysis, Vol. 15, pp. 123-137; Daves, P., Erhardt, M.
and Kunkel, R. (2000), ‘Estimating Systematic Risk: The Choice of Return Interval and Estimation Period’,
Journal of Financial and Strategic Decisions, Vol. 13-1.
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•

to ensure predictability and stability in the value of these WACC parameters it is
appropriate to take a longer averaging period, albeit at the cost of lower static
efficiency;

•

a 5-year averaging period strikes the right balance between predictability/stability
and efficiency;

•

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

This section assesses the most common averaging methods for WACC parameters against the
regulatory objectives.
The most common averaging methods are (i) arithmetic, (ii) geometric and (iii) median
averaging method. Although alternative averaging methods exist, they are of limited practical
relevance.
5.1.2.1 Current approaches by NRAs
The followingWACC parameters rely on the use of an averaging method: the risk-free rate,
the equity risk premium, the company's beta, cost of debt and gearing. Regulators need to
decide on the averaging method they will use, typically, either of (i) an arithmetic average or
(ii) a geometric average or (iii) the median.
The arithmetic mean is the sum of numerical values divided by the number of values in the
set. The geometric mean is the central tendency or typical value of a set of numbers, derived
by using the product of their values (rather than their sum, as in the arithmetic mean). The
geometric mean of n numbers is the nth root of their product. For example, the geometric
mean of 3 and 12 equals 6 (i.e. the square root of 3 x 12). In the context of historical series of
returns, the geometric mean is the number that, if compounded over time, would explain the
cumulative total return. 61 The median is defined as the middle-value in a series of values,
separating the higher half from the lower half of a data sample. For instance, if the series is 1,
2, 3, 4 and 5, the median value is 3.
The averaging method is one of the areas where there is greater consistency across NRAs,
with most NRAs using an arithmetic average to estimate the WACC parameters.
Risk-Free Rate (RFR)
Regulators face the choice of the method they use to average the estimated risk-free rate
values over the averaging period used (as described in section 5.1.1 above) in order to derive
the final risk-free rate. Table 7 below presents the averaging method used by NRAs to
estimate the risk-free rate.

61

See the Brattle Group study, p. 73.
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Table 7: Number of NRAs using specific averaging method to estimate the risk-free rate

NRAs

Arithmetic

Geometric

Moving average

Median

Other

23

0

2

1

2

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

The vast majority of NRAs use an arithmetic average to estimate the risk-free rate (23), only
four NRAs use a different method.
Equity Risk Premium (ERP)
When estimating the equity risk premium, regulators typically use historical return series
from Dimson, Marsh and Staunton (for a discussion on alternative sources, please see section
5.2.3.1 below). In any case, regulators face the choice of whether they will use the arithmetic
or geometric average of these series and any other alternative estimate they may use.
Table 8 below presents the averaging method used by NRAs to estimate the risk-free rate.
Table 8: Number of NRAs using specific averaging method to estimate the equity risk
premium

NRAs

Arithmetic

Geometric

Moving average

Median

Other

12

1

0

0

7

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

Similar to the case of the risk-free rate, the vast majority of NRAs use an arithmetic average
to estimate the equity risk premium (12), although some NRAs use alternative methods (8).
Beta
As discussed in section 5.2.1 below, some NRAs use an industry (rather than a domestic
company’s value) to estimate the regulated company’s beta. When using an industry value,
regulators can choose between different averaging methods to average the values of the betas
of the companies they use to derive the industry beta value. Table 9 below presents the
averaging method used by these NRAs to estimate the beta.
Table 9: Number of NRAs using specific averaging method to estimate the beta

NRAs

Arithmetic

Geometric

Moving average

Median

Other

6

0

0

4

5

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 9 above, there is some discrepancy in the averaging method used by NRAs
to estimate an industry beta value. The majority of NRAs use an arithmetic average but a
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significant number of them that use a mix of methods (5 NRAs use ‘Other’ averaging
method) or also the median (4 NRAs).
Cost of debt
Regulators decide on the method they use to average the estimated cost of debt values over
the averaging period used (as described in section 5.1.1 above) in order to derive the final cost
of debt. Table 10 below presents the averaging method used by NRAs to estimate the risk-free
rate.
Table 10: Number of NRAs using specific averaging method to estimate the cost of debt

NRAs

Arithmetic

Geometric

Moving average

Median

Other

11

0

0

0

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 10 above, the vast majority of NRAs use an arithmetic average to estimate
the cost of debt (11), with only three NRAs using a different methodology.
Gearing
Some NRAs use an industry gearing to estimate the regulated company’s gearing. They use
different averaging methods to derive the industry gearing value. Table 11 below presents the
averaging method used by these NRAs to estimate the gearing.
Table 11: Number of NRAs using specific averaging method to estimate the gearing

NRAs

Arithmetic

Geometric

Moving average

Median

Other

7

0

0

4

2

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

The majority of NRAs uses the arithmetic average (7), some use the median (4) and the rest
uses other averaging methods (2).
5.1.2.2 Stakeholders’ views in the consultation
The majority of respondents to the consultation (57%) supported using an arithmetic average.
They argued that this method provides a higher level of transparency and reliability and no
significant downside. The rest of the respondents supported the use of a geometric average.
They argued that the geometric average is preferable in cases where there is a correlation
between stock and bond returns or among stock returns over time.
5.1.2.3 Evaluation of the approaches against the regulatory principles
Consistency
The objective of consistency seeks to ensure that when two or more WACC parameters are
related, they are estimated using the same rules and assumptions. In this case, the question is
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whether one should use the same averaging method when estimating the risk-free rate, the
equity risk premium, and the company’s beta, cost of debt and gearing.
Regulators do not necessarily use the same averaging method to estimate each WACC
parameter. The most commonly used method is the arithmetic average. However, in some
circumstances, for example, where the series includes outliers (i.e. values that are
significantly far from the rest), it may be preferable to use the median, which will give less
weight to more extreme values in the series than the arithmetic average. 62 The geometric
average may be preferable when averaging across series that have different numeric ranges,
where the arithmetic average will give more weight to the numeric range that has greater
numerical values.
The principle of consistency does not necessarily support the use of a single averaging
method to estimate each WACC parameter.
Predictability
Here, the question is whether any of the averaging methods can provide greater regulatory
predictability in terms of the methodology used to determine the WACC parameters and the
value that is likely to result from that methodology.
None of the averaging methods is superior in terms of providing greater regulatory
predictability.
Efficiency
Efficiency is achieved when the approach used by an NRA ensures the right balance between
the three different types of economic efficiency as described in section 4.3 above.
There is no agreement amongst academics as to whether the arithmetic or the geometric
average is preferable to estimate the cost of capital. Some authors have expressed preference
for using arithmetic averages rather than compound annual rates of return when the cost of
capital is estimated from historical returns or risk premiums. 63 If annual returns are
uncorrelated over time, and the objective is to estimate the risk premium for the next year, the
arithmetic average is the best, most unbiased estimate of the premium. On the other hand,
there are also arguments that favour the use of geometric averages: empirical studies seem to
indicate that returns on stocks are negatively correlated over time, e.g. positive years follow
negative years and vice-versa (mainly, in five-year cycles). 64

62

See, for example, the Brattle Group study, p. 51.

63

Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, pp. 164-165.

64

For a discussion, see BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, available
at https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatoryaccounting-in-practice-2017.
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In light of the above, none of the averaging methods is superior in terms of providing greater
efficiency.
Transparency
The objective of transparency supports NRAs using a transparent methodology (in particular,
using publicly available resources where available) and favouring simple approaches that
avoid unnecessary complexity, as described in section 4.4.
The principle of transparency supports the use of the arithmetic average. First, approaches
that use combinations of arithmetic and geometric or other alternative approaches using a
combination of different averaging methods seem to be unnecessarily complex: in other
words, they increase the complexity of the calculation without providing any clear additional
benefit. Second, the arithmetic average is the most commonly used method and is probably
the one with which stakeholders are more familiar. Third, the arithmetic average is the
averaging method that is easier to calculate and is thereby likely to support greater
transparency for stakeholders.
5.1.2.4 Conclusion on the averaging method
The choice of the averaging method for the risk-free rate, the equity risk premium and
companies’ notional beta, cost of debt and gearing can be summarised as follows:
•

the principle of consistency does not 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; and

•

the principle of transparency supports the use of the arithmetic average, as this is
the method which stakeholders are likely to be more familiar with and is also the
easiest and most accessible one, supporting transparency in the WACC estimation for
stakeholders.
The frequency of the sampling period

This section describes the choice of the frequency of the sampling period used to estimate the
value of the risk-free rate and the company's beta parameters, and evaluate the best approach
for each against the regulatory objectives described in section 4 above.
5.1.3.1 Current approaches by NRAs
When estimating the risk-free rate and the company’s beta, regulators decide on the frequency
of the sampling period. The granularity can typically vary between daily, weekly or monthly
data. In other words, regulators decide on whether their sample will look at values of the riskfree rate and the company's beta on a daily, weekly or monthly basis over the length of the
averaging period (described in section 5.1.1 above).
Risk-Free Rate (RFR)
Table 12 below presents the granularity of the sampling period used by NRAs to estimate the
risk-free rate.
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Table 12: Number of NRAs using specific granularity to estimate the risk-free rate

NRAs

Daily

Weekly

Monthly

Other

14

1

10

3

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 12 above, there is a majority of NRAs that use daily data to estimate the
risk-free rate (14), although a significant number of NRAs (10) use monthly data and 4 use a
different methodology (1 uses weekly and 3 other).
Beta

Table 13 below presents the granularity of the sampling period used by NRAs to estimate
beta.
Table 13: Number of NRAs using specific granularity to estimate beta

NRAs

Daily

Weekly

Monthly

Other

8

8

4

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 13 above, there is a majority of NRAs that use daily or weekly data to
estimate beta (8), although a significant number of NRAs (4) use monthly data and 1 uses
another methodology.
5.1.3.2 Stakeholders’ views in consultation
In their replies to consultation question 29, a majority of respondents supported the use of
daily observations (57%). These respondents argued that daily observations provide a greater
number of data points and, therefore, a more robust estimation of parameters.
5.1.3.3 Evaluation of the approaches against the regulatory objectives
Consistency
Consistency requires that when two or more WACC parameters are related, they are estimated
using the same rules and assumptions. In this case, the question is whether one should use the
same granularity of data when estimating the risk-free rate and the company's beta.
In principle, the chosen granularity is likely to depend on (i) the number of observations
available to estimate the WACC parameter and (ii) the degree of statistical robustness that the
NRA may want to achieve in its estimation. Many economists prefer to use daily granularity
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because this increases the number of observations in the sample and thus increases the
robustness of the statistical estimation. 65 Others prefer to use weekly or monthly data to
overcome the potential heteroscedasticity of daily time series, albeit at the expense of
somewhat reducing the statistical significance (confidence interval) of the estimation. 66
In this regard, it seems reasonable to assume that if an NRA chooses a specific granularity to
estimate one parameter because of its preferable statistical properties, similar considerations
would justify using the same granularity to estimate the other parameter. In this sense, the
principle of consistency supports the NRA choosing a specific granularity and using that same
granularity when estimating both the risk-free rate and the company’s beta.
Predictability
The question is whether any of the frequencies of the sampling period is likely to provide
greater regulatory predictability in terms of the methodology used to determine the WACC
parameters and the value that is likely to result from that methodology.
None of the frequencies is superior in terms of providing greater regulatory predictability.
Efficiency
Efficiency is achieved when the approach used by an NRA ensures the right balance between
the three different types of economic efficiency described in section 4.3.
There are two important factors related to the granularity of the data used that may determine
the efficiency of the parameter estimate.
First, from a statistical point of view, a more robust estimate of the parameter is achieved
when the estimation is based on a larger number of observations, which will reduce the
standard error and improve precision. In principle, there are two ways to achieve a large
sample of observations, through either:
•
•

a long averaging period, which allows to use relatively lower granularity data; or
a shorter averaging period, which requires relatively higher granularity data.

In section 5.1.1 above, the Commission services support the use of a relatively long averaging
period of 5 years. In light of this, it could be argued that it is not necessary to use data with
maximum observations (e.g. daily) to achieve a sufficient number of observations to robustly
estimate the parameters.

65

See, for example, the Brattle Group study, p. 49.

66

See BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, pp. 29-30, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatoryaccounting-in-practice-2017.
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Second, the availability of more or less frequent data is also likely to determine the optimal
way to estimate the parameter, in particular for:
•

large, frequently traded shares (i.e. ‘liquid’ stocks), it is typically more appropriate to
use the available high granular data in order to increase the number of observations
and the robustness of the estimator;

•

not frequently traded shares (i.e. ‘illiquid’ shares than are thinly traded), the use of
high frequency data (e.g. daily) can distort the estimate, as the returns on the stock and
the market are not perfectly synchronised.

Typically, electronic communications companies are traded in national stock markets and
sufficiently liquid to derive betas using daily returns. In the case of bonds, although issuances
are of lower frequency, government bonds are traded in secondary markets with relatively
high frequency.
In light of the above, as well as the proposal of using a 5-year averaging period in section
5.1.1, weekly data is an efficient data granularity to estimate the risk-free rate and
companies’ beta. Indeed, weekly data is likely to be:
•

sufficient to ensure the robustness of the estimated parameter, bearing in mind that the
use of a 5-year averaging period together with weekly data will provide sufficient
observations; and

•

a good compromise between highly granular data (i.e. daily) and lower (i.e. monthly)
that would mitigate any potential distortions that could arise from the illiquidity of the
measured stock.

Transparency
Here, the question is whether any of the frequencies of the sampling period is likely to
provide greater transparency in terms of the methodology used to determine the WACC
parameters.
None of the frequencies is superior in terms of providing greater transparency.
5.1.3.4 Conclusion on the granularity of the sampling period
In conclusion, the granularity of the sampling period when estimating the risk-free rate and
companies’ beta can be summarised as follows:
•

as the factors that would drive an NRA to prefer a specific frequency of the sampling
period are likely to be similar for both parameters, in order to ensure consistency in
the rationale for choosing one frequency over another, it is appropriate to use the same
frequency to estimate both parameters;

•

regulatory predictability and transparency are unlikely to be affected by the choice
for granularity of the sampling period; and

•

weekly data is an efficient choice as regards the granularity of the sampling period,
since, 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).
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The maturity of bonds used to estimate the risk-free rate and the cost of debt
This section describes the choice of maturity for bonds used to estimate the risk-free rate and
the cost of debt and evaluates the different approaches against the regulatory objectives
described in section 4 above.
5.1.4.1 Current approaches by NRAs
Government and corporate bonds are issued with different maturities. When estimating the
risk-free rate and the cost of debt, regulators must choose which bonds to use as reference.
Most regulators use bonds with a residual maturity (in short ‘maturity’ 67) of 10 years for both
the risk-free rate and cost of debt.
Risk-Free Rate (RFR)
Table 14 below presents the bond maturity used by NRAs to estimate the risk-free rate.
Table 14: Number of NRAs using specific bond maturity to estimate the risk-free rate
1 year

10 years

20 years

Other

0

26

0

5

NRAs

Source: BEREC Report Regulatory Accounting in Practice 2018 Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

A large majority of NRAs use a 10-year maturity bond to estimate the risk-free rate (26), with
only 5 using a different methodology.
Cost of debt
Table 15 below presents the bond maturity used by NRAs to estimate the cost of debt based
on corporate bond yields.
Table 15: Number of NRAs using a specific bond maturity to estimate the cost of debt

NRAs

1 year

5 years

10 years

20 years

Other

0

2

7

0

7

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

Not all NRA’s rely on corporate bond yields to estimate the cost of debt, explaining the lower
number of total NRA’s in the table above. Of those who do, the bond maturity most
commonly used is 10-years (7), only 2 NRAs use 5-years bonds and a significant number of
NRAs (7) use other bond maturity.

67

Residual maturity is the remaining time until the repayment of the bond Throughout the Staff working
document, bond maturity refers to residual bond maturity.
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5.1.4.2 Stakeholders’ views in consultation
The majority (53%) of respondents in the consultation agreed that the maturity of the bonds
used to estimate the risk-free rate, the equity risk premium and the cost of debt should be the
same, in order to ensure consistency in the calculation of these three parameters. Furthermore,
the majority (78%) of respondents supported the use of bonds with relatively long maturity
(10 or 20 years), most of them favouring 10-year maturity bonds.
5.1.4.3 Evaluation of the approaches against the regulatory objectives
Consistency
Consistency requires that related parameters are estimated using the same way. In this case, it
should be considered whether to use the same bond maturity when estimating the risk-free
rate and the cost of debt.
As mentioned in section 5.1.2.2 above, the cost of debt can be defined as:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑅𝑅𝑅𝑅𝑅𝑅 + 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

where the RFR is the same risk-free rate as the one used to estimate the cost of equity.
In this regard, it would be inconsistent to measure the risk-free rate used to estimate the cost
of equity through the yields on government bonds with a different maturity than the corporate
bonds used to derive the cost of debt. This is because one of the main factors determining the
risk and return required on a bond is its duration: other things equal, longer bonds typically
have a higher yield, as investors bear more default and inflation risk, 68 as shown in Figure 5
below.

68

The Brattle Group study, p. 33.
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Figure 5: Yield curve for government bonds with different maturity (January 2016)

Source: The Brattle Group study, p.34.

In conclusion, for reasons of consistency, the same maturity of bonds should be used to derive
the risk-free rate and companies’ cost of debt.
Predictability
Here, the question is whether any of the bond maturities can provide greater regulatory
predictability in terms of the methodology used to determine the WACC parameters and the
value that is likely to result from that methodology.
None of the bond maturities is superior in terms of providing greater regulatory predictability.
Predictability, however, does support the use of the same bond maturity over sequential
review periods.
Efficiency
Efficiency is achieved when the approach used by an NRA ensures the right balance between
the three different types of economic efficiency as described in section 4.3 above.
There are several factors to be considered as regards the efficiency of the bond maturity. First,
investments in electronic communications networks have a relatively long life (potentially 2030 years). This implies that a short-term interest rate is unlikely to be the appropriate discount
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rate for projects with cash-flows 20 or 30 years into the future. 69 Longer-term bonds are likely
to be preferable. Second, 10-year bonds tend to be more liquidly traded than 20-year bonds in
the EU. 70
In light of the above, the principle of efficiency supports the use of 10-year maturity
government and corporate bonds to derive the risk-free rate and the cost of debt, respectively.
Where information on the yields of such long-term maturity bonds is not available, the
residual maturity closest to 10 years may be used.
Transparency
Another question is whether any of the bond maturities is likely to provide greater
transparency in terms of the methodology used to determine the WACC parameters.
While none of the maturities is superior in terms of transparency, the principle of
transparency supports the use of a simple approach in the form of a single maturity bond. In
other words, the principle of transparency would discourage the use of bonds with different
maturities.
5.1.4.4 Conclusion on the maturity of bonds used to estimate the risk-free rate and cost
of debt
The conclusion regarding the maturity of bonds used to estimate the risk-free rate and the cost
of debt is the following:
•

the two parameters are closely linked, thus consistency requires that both are
estimated using the same bond maturity;

•

the principle of regulatory predictability does not support a specific bond maturity
but it does support the use of the same bond maturity over sequential review periods;

•

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

•

the principle of transparency does not favour a specific bond maturity but it does
support using a single bond maturity rather than several different bond maturities.

5.2 Parameters reflecting general economic conditions
This section discusses the parameters reflecting general economic conditions, namely, the
risk-free rate and the equity risk premium. It investigates whether a domestic or notional
benchmark is more appropriate followed by a discussion on the characteristics of these two
parameters.
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Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, p. 228.

70

The Brattle Group study, p. 35.
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Choice between a domestic or a notional benchmark
This section describes the choice between a notional and a domestic parameter value for the
risk-free rate and equity risk premium and evaluates the best approach against the regulatory
objectives described in section 4 above.
5.2.1.1 Current approaches by NRAs
Risk-free rate
To estimate the risk-free rate, NRAs rely on the rates on specific assets that best approximate
the value of the theoretical parameter in the CAPM framework. In doing so, NRAs face the
choice between using a notional or a domestic asset to approximate the value of the risk-free
rate.
The risk-free rate is the expected rate of return on a risk-free investment. For an investment to
be free of risk, the risk of default on payments needs to be zero and there must be no
reinvestment risk (i.e. the investor should be able to reinvest future interest payments derived
from the investment in the asset at the same rate of return as at the time the asset was first
purchased). NRAs typically approximate risk-free rates using the yield to maturity on
government bonds. Table 16 below presents the approaches currently used by NRAs to
estimate the risk-free rate.
Table 16: Approach used by NRAs to derive the risk-free rate for fixed operators

NRAs

Domestic

Notional

Other

Benchmark

21

4

7

0

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 16 above, the vast majority of NRAs use a domestic bond yield (21),
although a non-negligible number of NRAs use other approaches (7) and some a notional
approach (4). Notional approaches tend to be based on yields of German government bonds or
average yields of several countries’ government bonds.
Equity risk premium
The equity risk premium is the expected return on equities over and above the risk-free rate,
in other words, the expected additional reward (premium) for holding higher-risk equities
compared with the interest for holding risk-free assets. The ERP must therefore compensate
for the added risk of investing in equity rather than the risk-free asset. NRAs approximate the
equity risk premium by looking at historical premiums on equities or other alternative
methodologies (further discussed in section 5.2.3.1 below). In the case of the equity risk
premium, NRAs may use premiums on a notional market (for example, average premiums on
equities across the EU) or use equity premiums on their domestic equity market.
Table 17 below presents the approaches currently used by NRAs to estimate the equity risk
premium.
46

Table 17: Approach used by NRAs to derive the equity risk premium for fixed markets

NRAs

Domestic

Notional

Other

Benchmark

11

10

9

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

Most NRAs use a domestic equity risk premium (11), closely followed by a notional equity
risk premium (10). A significant number of NRAs use a combination of approaches (9), while
only one uses benchmarking.
5.2.1.2 Stakeholders’ views in the consultation
The consultation included several questions on the approach that should be used to estimate
the risk-free rate and equity risk premium. In their reply to the consultation, 44% of the
respondents stated that consistency in the calculation of the two parameters was not
necessary, 33% argued that both parameters should be based on a domestic value and the
remaining 22% believed that both should be based on an EU (notional) value.
In their replies to the consultation, around 71% of respondents supported the use of a
domestic government bond to estimate the risk-free rate. 71 In the case of the equity risk
premium, support for the use of a domestic equity risk-premium was relatively lower and
broadly split in half (with around 50% of respondents supporting a domestic equity risk
premium and 50% supporting a notional EU equity risk premium). 72
In summary, stakeholders widely supported the use of a domestic government bond to
estimate the risk-free rate, while stakeholders were less aligned regarding the equity risk
premium, where support for a domestic and notional equity risk premium is broadly similar.
This conclusion is consistent with the evidence on the current practice of NRAs, which shows
a much greater variability in the values of the risk-free rate used by NRAs than in the case of
the equity risk premium. As shown in Figure 6 below, the values used by NRAs to estimate
the risk-free rate diverge more significantly than those used by NRAs to estimate the equity
risk premium, shown in Figure 7 below.

71

The answer to question 15 of the consultation was combined with a question on the equity risk premium. The
Commission services’ analysis shows that the percentage of respondents supporting a domestic Government
bond could vary between 36-78%. However, the analysis of follow-up comments, as well as the evidence that
around 65% of NRAs use a domestic bond suggests that support for using a domestic bond is likely to be
around 70%.

72

The answer to question 15 was combined with a question on the risk-free rate. The Commission services’
analysis shows that the percentage of respondents supporting a notional EU equity risk premium could vary
between 20-64%. However, the analysis of follow-up comments, as well as the evidence that around 38% of
NRAs use a notional equity risk premium (the answer with the greatest support) suggests that support for using
a notional equity risk premium is likely to be around 50%.
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Figure 6: Risk-free rate values used by NRAs (2018)

Source: BEREC Regulatory Accounting report in practice (2018), Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

Figure 7: Equity risk premiums used by NRAs (2018)

Source: BEREC Regulatory Accounting report in practice (2018), Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.
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The evidence above seems to suggest that NRAs typically rely more significantly on the riskfree rate to reflect differences in financing conditions between EU Member States than they
do on the equity risk premium. This view was explicitly stated by BEREC, arguing that the
risk-free rate should be used to reflect domestic circumstances, whereas the equity risk
premium should contain a broader view.
5.2.1.3 Evaluation of possible approaches against regulatory objectives
Consistency
The objective of consistency seeks to ensure that, when two or more WACC parameters are
related, they are estimated using the same rules and assumptions. In the discussion between
using a notional and a domestic parameter value when estimating the WACC, this would
imply that related parameters would have to be consistently estimated by either using a
notional or a domestic value.
In line with this, it would be necessary to establish whether the linkages between the WACC
parameters are sufficient to consider that it would be preferable to estimate them using the
same rules and assumptions.
In the CAPM framework, the risk-free rate and the equity risk premium are closely linked.
The risk-free rate is the return on a risk-free asset and the equity risk premium is the premium
required by investors for investing in equity over and above that risk-free rate. In this sense, it
would not seem appropriate to use different assumptions when estimating each of these
parameters: for example, using a domestic risk-free rate and a notional equity risk premium
(e.g. based on the average equity risk premium in several Member States) would be
inconsistent with the underpinnings of the CAPM (as in this case, the equity risk premium
would be measuring the premium over risk-free assets in several Member States while the
risk-free rate would be determined by reference to the domestic government bond). In this
case, consistency implies that either a domestic or a notional value is used for both of these
parameters.
Predictabiliy
Under this principle, the question is whether either a notional or a domestic value is likely to
provide greater regulatory predictability in terms of the methodology used to determine the
WACC parameters and the value that is likely to result from that methodology.
In general, the provision of a stable methodology over time as required by regulatory
predictability could be ensured by both a notional and a domestic approach. The objective is
to have a predictable methodology and this is not impacted by the type of approach, provided
that this is consistently used over time.
It should be noted that using notional values, for example an EU average value, is likely to
result in lower variance over time. This follows from the fact that diversification is likely to
reduce variability and an estimate based on an EU average would reflect a more diversified
portfolio than one based only on a domestic parameter value. This is because prices of
different assets do not move exactly together; in other words, they are less than perfectly
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correlated. 73 Thus, a decline in the value for one of the Member States included in the
notional value is likely to be somewhat offset by the movement in another of the Member
States included in that notional value. In summary, over the long-term, using a notional value
is likely to result in more stable risk-free rate and equity risk premium values over time and is
likely to improve their predictability as well, compared to a situation where a single domestic
value is used.
In addition, the use of a methodology that increases the stability of the parameter value is also
likely to limit the need for regulators to change their methodology over time. In the past, the
Commission services have observed that some NRAs have changed their approach when
estimating some parameters, particularly the risk-free rate, in order to ensure more stability in
the parameter’s value. For example, during the last recession, there has been a divergence in
the rates on government bonds, with some countries experiencing increases and others
decreases in rates (see Figure 9 below). This has resulted in moves by NRAs with relatively
low rates to increase the averaging period that they use to estimate them to mitigate the
decline on (typically domestic) government bond rates. Conversely, other NRAs with
increasing rates on government bonds have tended to reduce the averaging period to reflect
the higher rates. It is likely that the use of a notional value (e.g. an average EU value) for the
risk-free rate would have somewhat mitigated the decline (increase) in specific domestic
government bond rates and would have therefore reduced the need for NRAs to change the
methodology they were using at the time to calculate the risk-free rate. For this reason, the use
of notional values is likely to ensure more stable values for the parameters in the future and,
in doing so, is likely to mitigate the pressure on NRAs to change the methodology they use to
calculate them. Both factors are likely to improve regulatory predictability.
Similar arguments apply in the case of the equity risk premium. An equity risk premium
estimate based on historical data from a wider sample of countries will have a much lower
statistical error than an equity risk premium estimated from a single country. This can be seen
in the historical equity risk premiums series from Dimson, Marsh and Staunton (DMS), where
a European or World equity risk premium has historically had lower volatility (as measured
by the standard deviation) than domestic equity risk premiums series. 74 ‘High’ or ‘low’
estimates of the equity risk premium, based on data from a single country, are more likely to
reflect statistical errors rather than being a reliable basis for the equity risk premium estimate.
It may be argued that a single domestic equity risk premium should be used to reflect specific
national financial conditions (e.g. the equity risk premium should be higher at times when the
equity market is riskier and/or when investors are more risk averse) but there is extensive
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Brealey, R. A., Myers, S. C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, pp. 174-175.
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See Table 21 below, where the European equity risk premium has a standard deviation of 16.6%, well below
that of any Member State.
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empirical evidence showing that volatility reverts quite rapidly to the mean. 75 This supports
the view that sudden changes to the equity risk premium due to out of line variability (e.g. in
the case of a period of variability in a specific domestic market) are likely to be time-limited
and therefore it may be more appropriate to ignore them for the benefit of stability.
Efficiency
Following the definition of the principle of promoting efficiency in section 4.3 above,
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 described in section
4.3.
Several considerations should be taken into account when assessing the efficiency of using a
notional or a domestic value for the risk-free rate and equity risk premium.
A domestic risk-free rate consists of a ‘true’ risk-free rate and a certain country-risk
premium specific to the domestic market where the SMP company operates. The Brattle
Group study 76 argues in favour of including a country-risk premium in the WACC to
compensate SMP operators for the risk of operating in a specific country
There are, however, efficiency arguments against the use of a domestic risk-free rate value.
First, it has been argued in the financial literature that the closest to a ‘true’ risk-free asset is
the German government bonds. 77 On the use of a domestic bond to reflect country risk, it is
unclear that allowing for country risk is consistent with the CAPM framework. By definition,
country risk is a specific risk (i.e. a risk specific to that country). In contrast, in the CAPM
framework investors should only be rewarded for those risks that are not diversifiable.
Diversification can reduce (diversifiable) risk but this does not mean that companies should
practise it themselves. If investors were not able to hold a large number of securities
(including non-domestic securities), then they might want companies to diversify for them,
but investors can and in fact do diversify in practice. 78
Second, it is unclear if there are differences in the way regulated companies are subject to
regulatory risks in different Member States, at least in the electronic communications sector.
To start, the electronic communications sector is subject to a common regulatory framework,
supporting the use of common regulatory rules by NRAs across the Union. If anything, the
argument of divergent regulatory risks seems circular because the use of domestic risk-free
rate values (as opposed to notional values) is likely to give greater discretion to regulators to
75
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The Brattle Group study, pp. 21-26.
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The Brattle Group study, pp. 21-24.
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apply the rules differently across Member States, which is precisely a type of regulatory risk
that according to this view would in turn justify allowing a country risk premium.
Furthermore, it is unclear that a mark-up on the risk-free rate is the most appropriate way of
accounting for regulatory risk (if regulatory risk existed). There are ways in which companies
can hedge against regulatory or political risks, 79 and companies that are subject to such risks
may want to compensate for them through, for example, shorter payback periods (on the basis
that they will be less exposed to political risks). However, as described in the financial
literature, one should not try to compensate for political risks by adding casual fudge factors
to discount rates. 80
Third, under the hypothesis that a regulated company may be subject to regulatory risk or
country risk, and as long as this may be a non-diversifiable systematic risk, it would seem
more appropriate to compensate for it through the value of the company’s beta. In other
words, if a regulated company was subject to periodical country risks or regulatory risks
induced by an NRA or other public authorities (such as miscalculation of costs or the asset
base or a lower return than appropriate), this would be reflected in the company’s stock
returns and ultimately in its beta. In particular, it would seem reasonable to assume that any
systematic risk affecting the company that would be country-specific would be reflected in
the company’s beta. For example, in a context where a country may be more heavily affected
by economic downturns than its EU peers and where such downturns affected the regulated
company, a company’s equity beta calculated regressing its returns against a European market
index (as discussed further in section 5.3.3.2 below) would present higher values than those of
other European electronic communications peers in less risky Member States. This approach
seems more appropriate than allowing for a mark-up on the risk-free rate, which in the CAPM
framework should simply reflect the return on a risk-free asset. Furthermore, it could be
argued that by allowing such a mark-up on the risk-free rate to account for the country risk or
regulatory risk faced by the regulated company, one may indeed be double-counting the
return required by investors for these risks, as they are likely to be already reflected in the
company’s beta.
Similarly, in the case of the equity risk premium, it may be argued that the use of a domestic
parameter value is likely to better reflect the financing conditions in the specific Member
State. In this sense, it may be argued that, if a domestic market is more volatile, this should
increase the domestic equity risk premium 81 and should be reflected in the value of the equity
79
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risk premium used by the NRA to derive the WACC. A further argument supporting the use
of a domestic equity risk premium is the assumption that there is ‘home bias’, i.e. that
investors have a tendency to invest in markets which are geographically closer and often with
which the investor shares a common language. 82
In relation to ‘home bias’, it should be noted that, as indicated by the Brattle Group study 83,
rather than the average investor portfolio, what it is more relevant to consider the
characteristics of the representative or ‘marginal investor’ in the specific stock. The marginal
investor is a representative investor whose actions reflect the beliefs of those people who are
currently trading a stock. It is the marginal investor who determines share prices.
In the case of government bonds, which are the assets that regulators typically use to derive a
‘true’ risk-free rate, there is some evidence that the average investment holdings are mostly
held by non-residents. In particular, a study by Bruegel confirms that out of 12 Member States
the majority of their bonds are held by non-residents. 84 The Brattle Group study provides an
overview of foreign and domestic bond holdings for a sample of Member States, as shown in
Figure 8 below.
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Figure 8: Foreign and domestic bond holdings for a sample of EU countries (2016)

Source: The Brattle Group study, p. 47.

Although average investment holdings are not reflective of the marginal investor, it would
seem reasonable to assume that if a majority of the bonds are held by non-residents (i.e.
investors located outside of the Member State that issues the bonds), then the marginal
investor is also likely to be foreign. 85
In the case of equity, there is some evidence that, globally, investors tend to invest mostly in
domestic assets. Statistics on the share of investments that are typically held outside of the
home country show that this is around 15-20%. 86 Although the Commission services are not
aware of statistics showing the share of non-domestic EU assets typically held by investors in
each Member State, some research suggests that in the case of the EU it may be slightly
higher and closer to 25%. 87 However, the Commission services have investigated the
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nationality of shareholders of some EU electronic communications companies, as shown in
Table 18.
Table 18: Geographic distribution of shareholders of EU electronic communications
companies (2017)
National
US
EU (nonnational)1
EU2
Other

TEF
39%

ORA
58%

DTE
58%

TIT
1%

BT
50%

KPN
N/a

PRO.
76%

TEL2
74%

TELI.
66%

TEL
66%

OTE
15%

VOD
32%

31%
23%

15%
20%

21%
17%

25%
65%

34%
10%

35%
30%

6%
13%

10%
9%

15%
9%

16%
11%

9%
73%

42%
15%

62%
7%

78%
7%

75%
4%

66%
9%

60%
6%

30%
35%

89%
5%

83%
7%

75%
10%

77%
7%

88%
3%

47%
11%

Notes:1Bloomberg does not include a shareholding value for the entire of the EU. Thus, the EU shareholding
values are an underestimate of the actual values. 2EU value is the sum of the National and EU (non-national).
The companies included are: Telefonica SA (TEF), Orange FR (ORA), Deutsche Telekom (DTE), Telecom
Italia (TIT), British Telecom (BT), KPN Netherlands, Proximus Belgium (PRO), Tele2 Sweden (TEL2), Telia
Sweden (TELI), Telenor Norway (TEL), OTE Greece (OTE) and Vodafone (VOD).
Source: Bloomberg data (retrieved in November 2017).

Evidence on the geographic segmentation of EU electronic communications companies’
shareholders shows that the nationality of shareholders is heterogeneous. Many of the
analysed EU electronic communications companies have a minority of national shareholders
(TEF, TIT, BT, KPN, OTE, VOD), others have a small majority of national shareholders
(ORA, DTE), whereas some have indeed a significant majority of national shareholders
(PRO, TEL2, TELI, TEL). Some of these companies (ORA, DTE, PRO and TELI) have
significant government equity holders. Such ownership tends to result in a more nationally
focused strategy and are less likely to reflect the propensities of marginal investors. However,
the evidence does clearly not support relying solely on a domestic equity risk premium,
because this would ignore the fact that these companies always have a significant proportion
of non-national shareholders, particularly from the EU. In fact, using an EU value for the
equity risk premium would be reflective of the fact that by having an EU reference (rather
than a domestic one), the analysis is always likely to encompass a greater share of underlying
shareholders (i.e. values in row ‘EU’ in Table 18 above are always greater than values in row
‘National’).
Furthermore, it should be noted that the analysis of the nationality of companies' shareholders
is only part of the picture because many of these companies have network investments in EU
Member States other than their national markets as shown in Table 19 below.
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Table 19: Geographic origination of company revenues (2016)
National
EU (nonnational)1
RoW

TEF
25%

ORA
42%

DTE
29%

TIT
77%

BT
81%

KPN
100%

PRO.
N/A

TEL2
47%

TELI.
47%

TEL
20%

OTE
N/A

VOD
15%

15%

21%

15%

N/A

12%

N/A

N/A

28%

53%

20%

N/A

56%

60%

37%

57%

23%

8%

0%

N/A

25%

0%

60%

N/A

30%

Notes: All values are for FY 2016, except for Vodafone FY 2017. The companies included are: Telefonica SA
(TEF), Orange FR (ORA), Deutsche Telekom (DTE), Telecom Italia (TIT), British Telecom (BT), KPN
Netherlands, Proximus Belgium (PRO), Tele2 Sweden (TEL2), Telia Sweden (TELI), Telenor Norway (TEL),
OTE Greece (OTE) and Vodafone (VOD).
Source: Bloomberg data (retrieved in November 2017).

Thus, the current shareholding of EU electronic communications companies as well as the
geographic span of their activities, seem to support the idea that investors are more likely to
be concerned with risk and reward across the EU (or even at international level) than at
domestic level.
In addition, the evidence in Table 18 above shows average investment holdings, whereas, as
described above, the most relevant issue is to determine the characteristics of the ‘marginal
investor’. Typically, marginal investors are international investors (e.g. insurance-companies,
investments-funds). These large groups are the ones that are more likely to influence the
company’s decisions and its stock price and therefore more likely to reflect the ‘marginal
investor’ than smaller (national) investors, a point also relevant for companies with large State
ownership.
Furthermore, it is important to note that, in a regulatory setting, one of the NRAs’ objectives
is to promote efficiency with their decisions. This means that, even if there are specific cases
where the marginal investor may be national, it is appropriate to assess whether such
consideration is consistent with the aim of promoting efficiency. It seems inconsistent with
the CAPM, and the objective of promoting efficiency, to assume a greater equity risk
premium or risk-free rate, with a view to allowing a greater return to investors, because they
have concentrated their portfolio nationally rather than holding a more efficiently diversified
portfolio.
Finally, some may argue that investors’ ‘home bias’ may not be an inefficiency but the result
of currency risks or transaction costs. However, it is relatively easy for investors to hedge
against currency risks 88 and the cost of trading at different stock markets is low as well.
Therefore, it is unlikely that investors rely more on domestic rather than non-domestic shares,
especially since evidence shows that non-domestic investors own a significant (or even
majority) share of many EU electronic communications companies.
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Regarding the use of a domestic parameter value for the risk-free rate, it should be noted that
prior to the Eurozone sovereign debt crisis Eurozone government bond yields were very
similar as were, more generally, yields across the EU. In particular, spreads between the
yields of 10-year German government bonds (which is often considered as the least risky
asset in the financial literature) and 10-year government bonds of other EU Member States
were small. However, such spreads increased with the start of the sovereign debt crisis in
2007, particularly for countries under financial stress such as Italy and Spain, as can be seen
in Figure 9 below. The figure below only contains information up until 2015 and since then
the spreads have remained largely the same (with the exception of Italy) 89.
Figure 9: Spreads of other EU Member States’ 10-year government bond yields over
German bonds for a selection of countries

Source: The Brattle Group study, Figure 2, available at https://ec.europa.eu/digital-singlemarket/en/news/commission-publishes-study-common-approach-calculation-weighted-average-cost-capitaltelecoms.

In light of these divergences, it can be argued that the use of a domestic parameter value is
likely to better reflect the financing conditions in the specific Member State. Moreover, in the
case of non-Eurozone countries, a domestic risk-free rate is likely to better reflect interest rate
and inflation expectations in those specific countries.
Furthermore, the evidence from NRAs’ current practice and the replies to the consultation
(summarised in section 5.1.1.2 above) clearly show support for using a domestic parameter
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value to estimate the risk-free rate. This has similarly been the position expressed by BEREC
to the Commission services in the discussions held with BEREC after the closure of the
consultation, as seen from the submitted position paper 90. For this reason, in spite of the
arguments that would support the use of a notional risk-free rate value, the Commission
services consider that it is preferable that NRAs continue estimating the risk-free rate by
reference to their national government bonds (with the rates estimated consistently with the
methodology described in the Notice).
In contrast, the evidence from NRAs’ current practice and the replies to the consultation
(summarised in section 5.1.1.2 above) show similar levels of support for either of using a
domestic or an EU-wide notional equity risk premium. Furthermore, contrary to the case of
the risk-free rate (where yields on EU Government bonds have tended to diverge since the
financial crisis), the empirical evidence suggests that equity markets of developed countries
have become increasingly integrated over time and their current level of integration is very
high. 91 In particular, evidence suggests that, as one would expect, the process of European
integration through the single market, allowing for the free movement of goods, services,
people and capital in the EU, has resulted in the European economies exhibiting the highest
degree of correlation with one another, typically above 0.9. 92 This evidence, coupled with the
evidence presented above suggesting that ownership of EU electronic communications
companies is relatively widespread across the EU (suggesting limited ‘home bias’ in the
electronic communications sector), seem to support the use of a notional EU-wide equity risk
premium (rather than relying on domestic parameter values). This conclusion is consistent
with the recommendation of the Brattle Group study to use a single equity risk premium for
all Member States. 93
This is in line with BEREC’s reasoning, which, referring to the equity risk premium, states
that the use of a notional equity risk premium is in line with the view that investors can
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diversify equity investment, in the sense that a notional approach can take into account the
fact that equity investment can be diversified by investing in different countries. 94
Transparency
The objective of transparency supports the use by NRAs of a transparent methodology (in
particular, using publicly available information resources where available) and favours simple
approaches that avoid unnecessary complexity.
It should be noted that an approach that estimates the value of the WACC parameters relying
solely on individual domestic proxies is likely to be simpler than one requiring to estimate
such values by reference to a notional average of several EU proxies. In a nutshell, it would
be less cumbersome for an NRA to estimate, for example, the risk-free rate calculating the
yield on a national government bond than having to estimate an average of the yields on
government bonds from several Member States.
That said, it should be noted that the objective of transparency does not imply that it would
always be preferable for NRAs to opt for the simplest approach available. Rather, it means
that, faced with two approaches that provide results of similar validity (be it in terms of
accuracy, stability, etc.), it would be appropriate to opt for the simpler of the two. Conversely,
where one approach has a greater degree of complexity but provides additional value than a
simpler approach, it may be preferable for the NRA to opt for the more complex approach.
In this case, as described above, using a notional value rather than a domestic parameter value
has a series of benefits in terms of predictability and efficiency in the case of the equity risk
premium. Thus, it can be argued that the greater degree of complexity of an approach based
on notional rather than domestic parameter values is likely to be justified by the additional
benefits of such an approach.
Furthermore, any complexities associated with the fact that it would be necessary to estimate
the value of the parameter in a larger group of EU peer countries could be mitigated if this
exercise was undertaken by BEREC, which could periodically estimate the value of the
parameters (potentially, with NRAs providing their domestic value to BEREC).
5.2.1.4 Summary and conclusion on the use of a notional or a domestic parameter
value
In light of the discussion above, the issue of whether it is more appropriate to use a notional
or a domestic parameter value for the risk-free rate and equity risk premium can be
summarised as follows:

94
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•
•
•

•

•

•

the principle of consistency suggests estimating the risk-free rate and equity risk
premium using the same underlying assumptions;
it is likely to be preferable to use a notional value (rather than a domestic parameter
value) to estimate these parameters, as it will ensure greater predictability and
stability of the value of these parameters;
a Union-wide value is likely to ensure consistency with the underlying theoretical
foundations of the CAPM framework, in particular, the assumption that investors hold
an efficient portfolio and that they should therefore only be rewarded for nondiversifiable risks;
however, besides the fact that the use of a domestic parameter value to estimate the
risk-free rate is the current practice of NRAs (as well as stakeholders’ stated
preferences in the consultation), the evidence on diverging yields on EU government
bonds suggests that it may be more efficient to rely on domestic parameter values to
reflect differences in financing conditions between Member States;
in contrast, for the equity risk premium, the current practice of NRAs (as well as
stakeholders’ stated preferences in the consultation) seem to broadly support either of
a domestic or an EU notional equity risk premium value. Furthermore, the evidence on
the strong correlation between EU equity markets and the limited ‘home bias’ on the
ownership of EU electronic communications companies suggests that it may be more
efficient to rely on a notional Union-wide parameter to estimate the equity risk
premium in the electronic communications sector; and
domestic parameter values are likely to be less complex to estimate and thereby more
transparent to stakeholders; however, a greater degree of complexity is justified by the
added value of using a notional parameter value in the case of the equity risk
premium. Furthermore, the added complexity could be mitigated if BEREC estimated
the equity risk premium notional parameter value with national inputs from NRAs.

Risk-free rate based on domestic parameter values
To conclude on the summary above, it is appropriate to incorporate in the risk-free rate
specific country-risks, in line with the approach typically used by NRAs. A risk-free rate
based on yields on national government bonds is more likely to appropriately reflect a true
risk-free rate for a specific country. The use of a national government bond, together with the
use of consistent general methodological assumptions across the EU, will ensure that
differences in the risk-free rates truly reflect differences in financing conditions between EU
countries.
Equity risk premium based on an EU benchmark
Using a Union-wide ERP is consistent with empirical evidence suggesting that financial
markets in the EU are becoming increasingly integrated (as shown by their increased
correlation) and therefore have convergent ERPs. It is also consistent with the evidence
suggesting that investors in the EU electronic communications sector do not display ‘home
bias’, as a significant share of electronic communications companies’ shareholders are nonnationals. The Commission services therefore consider a notional (Union-wide) ERP to be
appropriate for the purposes of the Notice.
In line with the approach most commonly used by regulators, the Commission services
consider it appropriate that this notional ERP be estimated using historical series of market
premiums in Member States.
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The risk-free rate and quantitative easing
In addition to the issue whether the risk-free rate should be estimated using a domestic or a
notional parameter value, the Commission services considered the possibility of adjusting the
value of the risk-free rate to reflect the impact of quantitative easing on government bond
yields. The quantitative easing (QE) refers to the asset purchase programmes conducted by
monetary authorities in the Union since the economic crisis of 2008.
Current approaches by NRAs
Currently, 21 NRAs do not adjust the risk-free rate to account for quantitative easing (QE)
programmes, while 2 NRAs make such adjustments. 95
Stakeholders’ views in the consultation
In contrast to the current practice of NRAs, the majority of respondents (76%) to question 16
of the consultation supported adjusting the risk-free rate to reflect the potential impact of
quantitative easing on government bonds yields.
Assessment
The European Central Bank (ECB) spent EUR 2.6 trillion between March 2015 and
December 2018, buying up mostly government but also corporate debt, asset-backed
securities and covered bonds. 96 Central banks of non-Eurozone Member States carried out
similar asset purchase programs. For example, the Bank of England started a quantitative
easing (QE) programme in March 2009 and continued purchasing government assets until
October 2012 for a total amount of GBP 375 bn. 97
Arguably, the QE has temporarily increased the prices of government bonds (at least of those
directly involved) and reduced their yields. If so, regulators may wish to adjust their estimate
of the risk-free rate in order to reflect the ‘true’ return on a risk-free rate, absent the QE
programmes. In terms of the magnitude of this effect, the ECB has published a paper about
the effects of the QE programmes on European financial markets. The authors measured that
the impact of QE on 10-year government bond yields has been between 16 and 80 basis
points, with an average of 40 basis points. 98
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This said, adjustments for QE introduce an element of unpredictability into the estimation of
the risk-free rate. In addition, adjustments to government bond yields may result in artificially
adjusted market values, which are used as the reference for the ‘true’ risk-free rate.
Furthermore, it may be argued that it would be appropriate to adjust government bond yields
to reflect the impact of QE when these programmes are transitory and in place for a short
period. However, QE programmes can hardly be qualified as being transitory or of a short
duration, as they have already been in place for more than ten years and their end date
remains unclear. Against this background, since QE actually affected the financial equity and
debt conditions of regulated companies over such a long period, it seems unjustified to
artificially adjust WACC parameters to reflect the financing conditions that would exist
absent such programmes.
In light of the above, adjustments of the risk-free rate estimate (in order to account for QE
programmes overlapping with the averaging period used in WACC calculations) are
considered unnecessary.
The equity risk premium
In addition to the issue whether the equity risk premium should be estimated using a domestic
or a notional parameter value, the Commission services investigated further the approach best
suited to estimate the equity risk premium.
5.2.3.1 Use of historical data series or other approaches
There are different approaches to estimate the equity risk premium. The most frequently used
approach by NRAs regulating the electronic communications sector are:
•

historical equity risk premium estimates published by Dimson, Marsh and Staunton
(DMS), Damodaran, or Duarte.;

•

surveys from investors and CEOs; and

•

the dividend growth model (DGM).

In the case of historical equity risk premium estimates, the standard source of equity risk
premium estimates based on historical data is the work by DMS. This dataset calculates, for a
large group of world markets, the average excess return of stocks over bonds for more than
100 years. The idea behind the use of historical series is that the past is likely to be the best
predictor for future excess equity returns.
Survey evidence is based on interviews with investors and CEOs about their expectations and
their forward-looking perspective of market stock premiums.
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The DGM is based on the estimation of actual share prices and returns per share. In a nutshell,
it forecasts dividends and dividend growth and derives the rate of return consistent with
observed stock prices. 99
Current approaches by NRAs
Table 20 below presents an overview of the approaches used by NRAs to derive the equity
risk premium.
Table 20: Approaches used by NRAs to derive the equity risk premium

NRAs

Historical
data

DGM

Historical +
DGM

11

0

2

Historical +
DGM
+Survey
1

Survey

Historical +
Survey

4

6

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 20 above, there is significant discrepancy in the approaches used by NRAs
to derive the equity risk premium. While the majority of NRAs uses historical data (11),
several use a mix of historical data and the DGM (2), others a mix of historical data, the DGM
and survey evidence (1), several rely solely on survey evidence (4) and, finally, others rely on
a mix of historical series and survey evidence (6).
Stakeholders’ views in the consultation
In their replies to question 14 of the consultation, the vast majority of respondents (94%)
agreed that the equity risk premium should be estimated mainly using historical data series
(such as the ones published by Dimson, Marsh and Staunton, or Damodaran, or Duarte).
There was very limited support for alternative solutions, such as surveys of financial
investors.
Assessment against the regulatory objectives
This section reviews different options for estimating the equity risk premium against the
regulatory objectives described in section 4 above.
Consistency
The objective of consistency seeks to ensure that, when two or more WACC parameters are
related, they are estimated using the same rules and assumptions. The use of historical data or
the DGM are likely to be more consistent with the proposed approach of using relatively long
averaging periods (5 years) for the estimation of the risk-free rate and other WACC
parameters (beta, gearing and cost of debt), as described in section 5.1.1 above. In addition, as
noted by BEREC, the survey approach may be less consistent with the estimation of the risk99

For a more detailed description of the approaches to estimate the equity risk premium, see the Brattle Group
study, pp. 71-78.
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free rate, since it is based on the view on the premium that weights expectation on both shortterm and long-term bonds. 100
Predictability
Under this principle, the question is whether any of the approaches used to derive the equity
risk premium is likely to provide greater regulatory predictability in terms of the methodology
used to determine the WACC parameters and the value that is likely to result from that
methodology.
The Commission services’ view is that deriving the equity risk premium using historical data
series would ensure greater regulatory predictability. This is because historical series are
subject to less volatility than survey evidence or an estimation based on the DGM (or any mix
of these approaches). Historical series are periodically updated but, since they rely on average
equity returns over long historical periods, these updates are unlikely to result in strong
variations in the estimated equity risk premium. In contrast, survey evidence or an estimation
based on the DGM are likely to result in greater volatility and therefore less likely to be
accurately predicted by stakeholders.
Efficiency
Here, the question is which of the approaches used to derive the equity risk premium is likely
to ensure the most appropriate balance between the three different types of economic
efficiency as described in section 4.3.
There is no academic consensus on the most appropriate approach to estimate the future
equity risk premium. 101
In the case of historical data, DMS note that there are a number of factors that might have
caused the historical equity risk premium to be higher than the equity risk premium that
investors are likely to require in future. They suggest several downward adjustments to the
historical equity risk premium, to take into account events that may have happened in the past
but that, in DMS' view, are unlikely to occur in the future. 102 Conversely, many financial
managers and economists believe that long-run historical returns are the best measure
available. 103
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As regards survey evidence, there are a number of problems with this approach. Basing the
estimation of the equity risk premium on the views of investors and CEOs can be problematic
because many among them have only relatively short-term horizons. Furthermore, they can be
prone to extreme optimism or pessimism and can make pro-cyclical forecasts. 104
Finally, despite having a sounder theoretical underpinning, estimations based on the DGM,
can provide results that are volatile and subjective. 105
In summary, there is no consensus as to which approach can provide the most efficient
estimate of the future equity risk premium and one cannot conclude that any one of the
approaches would be preferable.
Transparency
Another question is whether a particular approach is likely to provide greater transparency in
terms of the methodology used to determine the equity risk premium.
The use of historical series appears to be the most transparent approach to derive the equity
risk premium. This is because historical series are (at least partly) publicly available and all
stakeholders can have access to them. Furthermore, deriving the equity risk premium from
historical series is likely to be the least complex approach (as compared to survey evidence,
the DGM or any mix of approaches).
Conclusion
In light of the above, the most appropriate approach to derive the equity risk premium is to
use historical series because:
•

it is consistent with the proposal to derive the risk-free rate using a relatively long
averaging period (5 years);

•

it provides greater regulatory predictability, as values based on historical series are
likely to result in lower volatility in the value of the equity risk premium than using
either of survey evidence or the DGM;

•

there is no recognised superior approach in terms of the method providing the most
efficient estimate of the future equity risk premium; and

•

it is the most transparent approach, as historical series are (at least partly) publicly
available and easy to derive (compared to the alternative approaches).

5.2.3.2 The equity risk premium based on historical series
In line with the considerations in the previous sections, the best approach to estimate the
equity risk premium is to rely on a notional value (see section 5.2.1 above), using historical
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For a discussion, see the Brattle Group study, pp. 75-76.
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series (see section 5.2.3.1 above) and deriving the equity risk premium based on an arithmetic
average (see section 5.1.2 above).
One source of historical series is the DMS dataset; it provides data on the equity risk premium
relative to bonds for the period 1900-2010. A publicly available example of data covering 13
Member States is shown in Table 21 below.
Table 21: Equity risk premiums 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 at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1940165.

BEREC may chose to estimate a weighted average Union-wide equity risk premium using
historical series. A simpler alternative could be to use off-the-shelf equity risk premiums from
a reliable source. One such source is the DMS dataset shown above. For the equity indices,
each country is weighted by market capitalisation (or, in years before data on capitalisations
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were available, by GDP), whereas the bond indices are GDP-weighted throughout the
series. 106
Based on the estimate by DMS (2011), the relevant equity risk premium would be 5.2%,
corresponding to the arithmetic average equity risk premium in Europe (as shown in Table 21
above). This is in line with the Brattle Group’s recommendation of an equity risk premium
between 5-5.5% 107 and broadly aligned with the average (5.8%) and median (5.2%) equity
risk premium estimated by NRAs in 2017. 108 As mentioned in the Notice and noted further
below in section 7, BEREC will estimate, in close collaboration with the Commission, a
single Union-wide equity risk premium based on the methodology described in the Notice.
The single Union-wide equity risk premium estimated by BEREC will likely be similar to the
values described above.

5.3 Company-specific parameters
In relation to company-specific parameters (beta, gearing and cost of debt), this section
discusses the following two issues:
•
•

the use of the SMP operator or a peer group; and if applicable
the criteria to select a peer group for company-specific or industry parameters.
The use of the domestic SMP operator or a peer group

This section describes the choice between the domestic SMP operator and a peer group for the
company-specific parameters and evaluates the best approach against the regulatory
objectives described in section 4 above.
5.3.1.1 Current approaches used by NRAs
Beta
Within the CAPM framework, a company’s equity beta reflects the systematic risk faced by
the company relative to the average company in the market. In practice, the equity beta of a
company is estimated through a regression analysis, i.e. by measuring the relationship
between the returns of that company’s shares and the returns of a market index, which is
meant to approximate the whole economy (typically a market index such as the FTSE100,
Eurostoxx.). NRAs typically use a notional beta (usually the average beta of a peer group) or
the beta of the domestic SMP operator.
106

See Dimson, E., Marsh, P. and Staunton, M. (2011), Equity Premia Around the World, 7 October 2011, p. 3,
available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1940165.
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See BEREC Report Regulatory Accounting in Practice 2017, Section 5 on WACC, p. 20, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/7316-berec-report-regulatoryaccounting-in-practice-2017.
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Table 22 below presents the approached currently used by NRAs to estimate the beta.
Table 22: Approach used by NRAs to derive the beta for fixed markets

NRAs

Domestic

Notional

Other

Benchmark

6

20

4

2

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 22 above, there is some divergence between the approaches used by NRAs
to estimate the beta. Most NRAs use a notional beta (20); some use the beta of the domestic
SMP operator (6), a benchmark of other NRAs’ values (2) or other approaches (4).
Gearing
As already mentioned, companies have two ways of financing, through equity and debt. The
gearing indicates the share of financing that is obtained through debt, namely:
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 =

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

NRAs face the choice between using a notional gearing (typically the average gearing of a
peer group) and the gearing of the SMP operator.
Table 23 below presents the approached currently used by NRAs to estimate the gearing.
Table 23: Approach used by NRAs to derive the gearing for fixed markets

NRAs

Domestic

Notional

Other

Benchmark

6

18

5

0

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 23 above, the majority of NRAs uses a notional gearing (18). A far lower
number of NRAs use the gearing of the domestic SMP operator (6) or other approaches (5).
Cost of debt
As already mentioned, the cost of debt can be expressed as the sum of the risk-free rate and a
debt premium, where the debt premium is a company-specific risk premium above the riskfree rate.
NRAs face the choice between using a notional cost of debt (typically the average cost of debt
of a peer group) and the cost of debt of the SMP operator.
Table 24 below presents the approach currently used by NRAs to estimate the cost of debt.
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Table 24: Approach used by NRAs to derive the cost of debt for fixed markets

NRAs

Domestic

Notional

Other

Benchmark

5

12

12

1

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 24 above, there is some divergence between the approaches used by NRAs
to estimate the cost of debt. The single most favoured approach by NRAs is the use of a
notional gearing (12). The same number of NRAs (12) use a combination of approaches,
typically mixing a notional with a domestic approach. A far lower number of NRAs use a
domestic approach (5) and just one NRA uses a benchmark value from other NRAs.
5.3.1.2 Stakeholders’ views in the consultation
In the consultation, around 30% of respondents agreed with the use of a national/domestic
scope while arguing that the value estimated should be compared (and potentially adapted) to
the values of a benchmark of EU electronic communications operators. 15% of respondents
considered that company-specific parameters should be based on the SMP operator. 55% of
respondents argued that another approach should be used. The Commission services assume
that stakeholders supporting another option expect the parameter values of the relevant
national SMP operator to be included in the peer group, which is then used to derive the
company-specific parameter values. In this sense, such an approach can be considered
consistent with the Commission services’ preliminary view. The reason is that a parameter
value calculated as an average of several values from a set of peer group EU benchmarks will
necessarily fall within the range of the minimum-maximum values of that peer group.
Therefore, such an approach would be consistent with the Commission services’ suggestion to
ensure that the company-specific parameter values fall within a range of values from a peer
group of EU benchmarks.
5.3.1.3 Evaluation of the approaches against the regulatory objectives
Consistency
The beta, gearing and cost of debt are parameters closely linked to the specific company for
which the WACC is estimated.
Thus, it would be appropriate to use consistent rules and assumptions when estimating these
parameters. In contrast, it does not seem necessary to estimate company-specific parameters
and parameters reflecting general economic conditions using the same rules and assumptions.
Predictability
Similar conclusions can be drawn as regards the predictability of the beta, gearing and cost of
debt. First, estimates of beta may be distorted due to extreme returns during a limited period
(e.g. within one or two months). Second, estimation errors tend to be reduced when one
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estimates betas of portfolios, which typically have lower standard error. 109 In case of the cost
of debt and gearing, the use of a domestic parameter is likely to produce greater fluctuations
than the use of peer group values.
In line with the above, regulatory predictability is likely to support the use of peer group
values for the beta, gearing and cost of debt parameters.
Efficiency
In the case of the beta, gearing and cost of debt parameters, there are differences that may
support the use of a domestic rather than peer group value.
The beta measures how sensitive a company’s share is to market movements. In other words,
in the case of the regulated company, it will measure how its performance is influenced by the
performance of the wider economy. A company’s beta is determined by factors such as:
•

Cyclicality: cyclical companies (companies whose revenues and earnings strongly
dependent on the business cycle) tend to have high betas. Thus, an investor would
demand a higher rate of return from investments whose performance is strongly tied to
the performance of the economy.

•

Operating leverage: the operating leverage measures the share of fixed costs relative to
variable costs. A company with high fixed costs relative to variable costs will have a
high operating leverage, which is likely to result in a high asset beta. 110

•

Payback period of lines of business: a project that involves relatively longer payback
periods is likely to be exposed for longer to market fluctuations and this is likely to
increase the risk associated with such project and thus increase the beta. Companies
that are involved in longer term projects are therefore likely to have greater betas. 111

It may be argued that electronic communications companies across the Union face similar
conditions as regards their cyclicality, operating leverage or payback period of lines of
business. However, it may also be argued that significant differences remain.
First, in relation to cyclicality, there are still significant differences between European
electronic communications markets. From the demand side, there are differences in
consumers’ behaviour nationally. For example, in the case of fixed internet services, there are
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Brealey, R.A., Myers, S.C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, p. 227.
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Empirical tests have confirmed that companies with high operating leverage have high betas, see B. Lev, ‘On
the Association between Operating Leverage and Risk’, Journal of Financial and Quantitative Analysis 9
(September 1974), pp. 627-642; and G.N. Mandelker and S.G. Rhee, ‘The Impact of the Degrees of Operating
and Financial Leverage on Systematic Risk of Common Stock’, Journal of Financial and Quantitative
Analysis, 19 (March 1984), pp. 45-57.
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Brealey, R.A., Myers, S.C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, pp. 230-232.
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still significant (albeit decreasing) differences between the share of households with a fixed
internet connection in EU/EEA countries.
Figure 10: Percentage of households with fixed internet access (2018)

Source: DESI 2018 (https://bit.ly/2Zbw1M9)

In the case of businesses, there are also significant differences across Member States as to the
use of fixed internet accesses (see Figure 11 below).
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Figure 11: Enterprises with fast fixed broadband connection (2018)

Source: DESI 2018 (https://bit.ly/308CKDV)

Differences in demand conditions nationally are likely to affect how consumers and
businesses’ demand for electronic communications services react to changes in the economic
cycle. In turn, differences in businesses and consumers’ responses (in terms of electronic
communications services’ demand) to changes in the economic cycle are likely to result in
different impacts on the respective electronic communications operators’ cash flows and
profitability nationally.
Differences remain in demand and supply conditions of electronic communications services
across the Union. This implies that national electronic communications operators may to
some extent face differing conditions and, in turn, this is likely reflected in differences in their
systematic risk. This supports the view that it may be more efficient to use the asset beta of
the regulated company (rather than a notional asset beta composed of the asset betas of EU
electronic communications companies) to ensure that the estimated cost of equity truly
reflects the underlying systematic risk of the operations of the regulated company.
There are, on the other hand, factors that support the use of peer group parameter values
rather than those of the domestic regulated company.
First, there may be regulated electronic communications companies that are not listed. In this
case, the regulator may not be able to estimate the parameter values for the company it
regulates.
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Second, the parameter values of a single company will have a larger statistical error than
those derived from a larger sample of companies. 112 Similar to other parameters used to
estimate the WACC, using an additional number of observations is likely to improve the
robustness of the estimate and reduce its variability.
Third, it may be argued that many regulated electronic communications companies already
have a pan-European presence and therefore their parameter values are likely to reflect, at
least to some extent, European rather than domestic supply and demand conditions.
Fourth, when setting the WACC, the objective is to assess the risks and returns of the
regulated services. In contrast, an electronic communications company is present in many
markets and offers many unregulated services. This means that a company’s parameter values
will reflect the risk of the average project of that company rather than that of the specific
regulated service(s). When a regulator wants to set a cost of capital for one particular line of
business, it typically looks for ‘pure-plays’ in that line of business. 113 In this sense, if a
regulator wanted to set maximum wholesale access prices for a company’s legacy copper
services, it might want to estimate the asset beta of a ‘pure-play’ operator that was only
providing such services. This argument is often used to support estimating a notional asset
beta based on operators that have a greater focus on fixed line or mobile-only activities
(depending on the service that the NRA intends to regulate), as this may better reflect the risk
associated with the specific service that its being regulated rather than the asset beta of the
regulated company (which may have a greater share of its activities in unregulated services).
While it is true that operators across the EU differ in the scope of their activities, it is also true
that there is no ‘pure-play’ fixed line or mobile operator, as shown in Figure 12 below.
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For a discussion, see the Brattle Group study, p. 57.
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Brealey, Myers, Allen (2017), Principles of Corporate Finance, 12th Edition, p. 230.
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Figure 12: Revenues of listed EU electronic communications operators

Source: The Brattle Group study, p. 61.

The implications of the above is that relying on peer group parameter values based on several
EU electronic communications companies is unlikely to be an appropriate way to approximate
the value of a pure-play operator. Furthermore, as discussed above, the parameter values of
EU operators (other than the specific regulated company) are likely to reflect elements of their
risk that may be due to national supply and demand conditions other than those of the
domestic market being regulated.
There are arguments for either using the regulated company’s parameter values or relying on
a peer group of EU companies (as discussed above).
In the case of the gearing and the cost of debt, regulators could use a ‘target’ gearing and cost
of debt based on a sample of EU companies or, conversely, use the gearing and cost of debt of
the company they regulate. When choosing a target gearing and cost of debt level, the NRA is
estimating the efficient level of debt for the SMP operator’s regulated activity. The choice of
gearing and cost of debt by the NRA is about allowing consumers to enjoy a lower WACC
and tariffs due to the presence of a ‘reasonable’ amount of debt that avoids an excessive risk
of bankruptcy for the regulated company. 114
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See the Brattle Group study, p. 82.
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However, the choice of gearing and, ultimately, the resulting cost of debt depend on a variety
of factors. In some cases, reducing taxes will be the primary objective. 115 Since tax rates vary
from one Member State to the other, the optimal gearing is unlikely to be the same across the
Union. Furthermore, it is difficult for a regulator to derive an optimal target gearing and cost
of debt and a regulator’s attempt to derive an optimal value for these parameters can
therefore have unintended consequences. The above would seem to support the view that
regulators should use the regulated company’s gearing and cost of debt rather than a notional
value.
That said, there are also arguments for considering, at least to some extent, a benchmark of
EU companies to derive the gearing and cost of debt. First, companies’ financing decisions
can have implications on the cost of the sources of finance they select. Typically, other things
equal, a company with higher levels of debt is likely to pay a higher interest than one with
lower levels. In the extreme, a company’s financing decisions may result in inefficient levels
of debt that, in turn, could lead to inefficiently high interest rates. In that case, allowing the
SMP operator to pass on the higher debt costs resulting from its inefficient financing choices
to consumers could harm consumers directly and result in wrong efficiency incentives over
the long term, as the SMP operator would be aware that inefficient financing choices would
not have economic implications. For this reason, when assessing the gearing and cost of debt
levels, it may be useful for the regulator to rely on a benchmark of EU companies in order to
be able to identify potentially extreme cases as the ones described above.
In light of the above, the best approach would be to define a peer group based on European
operators and derive a value within peer group based on the specific characteristics of the
domestic SMP operator
Transparency
In the case of company-specific parameters, similar considerations to those discussed for the
risk-free rate and equity risk premium under section 5.2.1.3 above apply.
5.3.1.4 Conclusion on the use of the domestic SMP operator or a peer group
The Commission services consider that:
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•

to ensure consistency, it is appropriate to use the same underlying assumptions for all
company-specific parameters of the WACC (beta, gearing and cost of debt);

•

the use of peer group parameter values would ensure greater predictability and
stability of the value of these parameters;

•

parts of the efficiency considerations support the use of domestic SMP operator’s
parameter values, to better reflect the non-diversifiable risk of the regulated company.
However, the best approach would be to define a peer group based on European

Brealey, Myers, Allen (2017), Principles of Corporate Finance, 12th Edition, pp. 483-484.
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operators and derive a value within peer group based on the specific characteristics of
the domestic SMP operator.
•

•

domestic parameter values are likely to be less complex to estimate and thereby more
transparent to stakeholders. However, a greater degree of complexity could be
justified by the added value of using notional parameter values to estimate these
parameters. Furthermore, the added complexity could be mitigated if BEREC
estimated the notional parameter value with national input from NRAs; and
on balance, it would be preferable to base company-specific parameters on a peer
group of EU companies.
Criteria for selecting the peer group

To estimate company-specific parameters, it is necessary to select a peer group of companies.
This section discusses the options for selecting companies for the peer group against the
regulatory objectives.
5.3.2.1 Stakeholders’ views in the consultation
The vast majority of respondents to question 18 in the consultation agreed with the five
criteria put forward by the Commission services for selecting companies the peer group to
estimate company-specific parameters. Some of the selection criteria were supported by more
than 90% of respondents and at least 50% of respondents agreed with all five of them.
BEREC suggested focusing on the criteria for selection, rather than providing a complete list
for the peer-group.
5.3.2.2 Evaluation of the approaches against the regulatory objectives
For selecting a peer group, the relevant regulatory principles are consistency, promoting
efficiency and transparency. Predictability is ensured by the publication of the final list of
peer companies.
Consistency
As regards consistency, it would seem appropriate that the companies selected:
•

have shares that are liquidly traded, i.e. the shares are frequently traded and in high
volumes, so that the observed share price incorporates all of the available information
at any time. This would be consistent with the proposed approach of deriving the beta
using weekly data over a 5-year averaging period;

•

have shares trading at the time of the imposition of the price control obligation and
own and invest in electronic communications infrastructure rather than simply rent it.
This is to ensure that the estimated beta is consistent with the systematic risk of an
SMP operator that offers access to its infrastructure; 116 and,
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This is because the systematic risk of an access seeker that does not own infrastructure is likely to be lower,
since rental costs are likely to be easier to scale back in the face of an economic downturn.
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•

have their main operations in the Union, to ensure the greatest consistency with the
benchmarks used to derive these parameters.

Efficiency
In terms of promoting efficiency, it would seem appropriate that the companies selected:
•

have an investment grade credit rating. This is because the share prices of firms with
lower credit ratings are likely to be more reactive to company-specific factors, which
will tend to increase their beta in a way that is not representative of an efficient SMP
operator; and

•

are not involved in any substantial mergers and acquisitions over the period for which
data is used to calculate the beta. This is because the merger and acquisitions activity
will affect the firm's price in ways that are unrelated to its underlying systematic risk.

Investment grade credit rating depends on the specific credit rating agency:
•

Moody’s: in the case of Moody’s, investment grade corresponds to companies with a
credit rating ranging from Aaa to Baa3. Moody;s defines the Aaa credit rating as
obligations with the highest quality and minimal risk, whereas Baa are obligations
subject to moderate credit risk (which may possess speculative characteristics). 117

•

Standard and Poor’s: in the case of S&P, investment grade corresponds to
companies with a credit rating ranging from AAA to BBB. S&P defines the AAA
credit rating as obligations with extremely strong capacity to meet financial
commitments, whereas BBB corresponds to obligations with adequate capacity to
meet financial commitments but more subject to adverse economic conditions. 118

The use of companies with investment grade is consistent with the approach followed by the
majority of NRAs that use a notional approach to deriving the beta and cost of debt, as noted
by BEREC. 119
Transparency
In terms of transparency, it would seem appropriate that BEREC, in close collaboration with
the Commission, selects the peer group companies as well as estimates their associated betas
and gearings.
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See Moody’s ‘Rating Scale and Definitions’, available at
https://www.moodys.com/sites/products/ProductAttachments/AP075378_1_1408_KI.pdf.
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5.3.2.3 Conclusion on the criteria selecting the peer group
In line with the discussion above, the following criteria for selecting the peer group would be
in line with the regulatory principles presented. The companies in the peer group:
•
•
•
•
•

are listed on a stock exchange and have liquidly traded shares;
own and invest in electronic communications infrastructure;
have their main operations located in the Union;
have an investment grade (credit rating BBB/Baa3 or above); and
are not, or have not been recently, involved in, any substantial mergers and
acquisitions.

Table 25 below presents, by way of illustration, a list of firms that would be consistent with
the above criteria.
Table 25: Electronic communications companies from relevant EU Member States with
investment grade (2017)
Company

TDC A/S
Elisa Oyj
Orange S.A.
Koninklijke KPN
BT Group plc
Telenet
Tele 2
Telekom Austria
Telecom Italia
Vodafone Group plc
Telia Company AB
Proximus S.A.

DK
FI
FR
NL
UK
BE
SE
AT
IT
UK
SE
BE

Country

BBBBBB+
BBB+
BBBBBB+
BBB
BBB
BBB
B+
BBB+
AA

S&P rating

The equity beta
This section describes additional issues relevant to the estimation of the equity beta, namely:
•

the use of adjustments to equity betas;

•

the choice of the market index; and

•

the approach used to derive the asset beta.

5.3.3.1 Adjustments to the equity beta
When estimating a company’s equity beta, regulators can use several statistical adjustments.
For example:
•

120

Dimson corrects for distortions in the beta estimate when using daily returns due to
the potential for mismatch between the changes in the market index and the reaction of
the company’s stock to these; 120

See the Brattle Group study, pp. 49-50.
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•

Blume relies on the idea that over the long term companies should tend towards a beta
of 1 (e.g. firms that survive in the market tend to increase in size over time, become
more diversified and have more assets in place, which should push betas towards 1)
and adjusts the estimated company beta towards 1; 121 and

•

Vasicek is similar to the Blume adjustment, except that it does not assume a tendency
of the beta to go to 1, rather towards an industry average or some other prior
expectation of beta, and the extent of the adjustment depends on the standard error of
the observed beta. 122

Current approaches by NRAs
Table 26 below presents the approaches of NRAs that use some of the adjustments described
above.
Table 26: Number of NRAs using adjustments to estimate the equity beta

NRAs

Dimson

Bayesian/Blume

Vasicek

Other

None

0

9

1

2

8

Note: The BEREC report distinguishes between the Bayesian and Blume adjustments but the Commission
services understand that they refer to the same adjustment.
Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

As shown in Table 26 above, there is a significant number of NRAs that do not apply any
adjustment to the estimated equity beta (8), while 9 apply a Bayesian/Blume adjustment, 1 a
Vasicek adjustment and 2 other adjustments.
In the case of the Dimson adjustment, its justification is likely to be limited to weekly returns
rather than daily. In light of this and the fact that no NRA seems to be currently applying this
adjustment, it can be assumed that NRAs do not support applying the Dimson adjustment.
Stakeholders’ views in the consultation
There was no broad support for adjusting the estimated equity betas in the responses to
question 21 of the consultation. 44% of them indicate that NRAs should apply adjustments to
the calculated equity betas. Another 44% of respondents indicate that in some cases
adjustments could improve the quality of calculations but that the choice of the adjustment
should be left to NRAs.
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Consistency
As the described adjustments relate solely to the estimation of one parameter (the company’s
equity beta), there are no consistency issues with respect to other parameters arising from the
application of any type of adjustment.
Predictability
Here, the question is whether any of the adjustments is likely to provide greater regulatory
predictability in terms of the methodology used to determine the WACC parameters and the
value that is likely to result from that methodology.
The Commission services’ view is that the adjustments would not affect regulatory
predictability.
Efficiency
Efficiency is achieved when the approach used by an NRA ensures the right balance between
the three different types of economic efficiency as described in section 4.3. The question is
whether the use of adjustments would improve the efficiency of the beta estimator.
The reply to this question is however unclear. In the view of the Brattle Group, in the case of
the Bayesian/Blume adjustments, there may be reasons for electronic communications
companies to believe that the equity beta could be structurally different from 1. This is
because demand for electronic communications services and regulated prices tend to be stable
and electronic communications companies do not have particularly high financial leverage. 123
Thus, one would expect equity betas to be typically below 1 and it would seem reasonable
that equal weight should be given to the probability that the ‘true’ equity beta be either higher
or lower than that. For this reason, it would not seem appropriate to adjust the estimated
equity beta either upwards or downwards towards 1.
In the case of the Vasicek adjustment, there is arguably some merit in using an industry beta
rather than a single firm’s beta. This is because the estimation of errors tends to be limited
when one estimates betas of portfolios, which explains why financial managers often turn to
industry betas. 124 There are, however, several arguments against adjusting the single firm's
beta towards an industry (or other) beta. First, regulated SMP operators are typically the
largest companies in domestic electronic communications markets; thus, there may be
reasonable differences between the SMP operator’s beta and that of the overall industry.
Second, the existence of domestic differences is one of the reasons mentioned in section 5.3.1
above to support the use of the domestic company’s equity beta. In line with this view, it
would not seem appropriate to adjust the company’s equity beta towards an industry beta
based on a benchmark of EU peers. Furthermore, this is likely to be unnecessary in the
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The Brattle Group study, p. 50.
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See Brealey, Myers, Allen (2017), Principles of Corporate Finance, 12th Edition, p. 227.
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context of the Commission services’ proposal to estimate the asset beta of the SMP operator
within a range of asset betas estimated from a group of EU peers. Third, although using
portfolios may be preferable from a statistical point of view (so as to reduce estimation
errors), it also seems likely that, due to the different activities of firms in the electronic
communications sector, using an industry beta may incorporate elements of systematic risk
that are not relevant to the specific regulated firm (although they may be for other firms in the
industry).
In line of the above, the principle of efficiency does not support the use of adjustments to the
estimated equity beta of the regulated firm.
Transparency
Another question is whether any of the adjustments is likely to provide greater transparency in
terms of the methodology used to determine the WACC parameters.
The Commission services’ view is that an approach that does not apply adjustments to the
equity beta would be more transparent. Transparency favours using simple approaches that
avoid unnecessary complexity. As discussed above, the mentioned adjustments are unlikely to
add value in terms of efficiency to the estimated parameter value. Therefore, it appears that
using any adjustments is likely to be an unnecessary complexity.
For this reason, the principle of transparency does not support applying adjustments to the
regulated company’s estimated beta.
Conclusion
In conclusion, it is preferable not to apply any adjustment to the regulated company’s equity
beta because such adjustments:
•
•

are unlikely to improve the efficiency of the beta estimator; and
are likely to make the regulator’s approach unnecessarily complex and less
transparent.

5.3.3.2 The choice of a market index
When estimating the company’s equity beta, regulators need to choose a market index against
which to regress the company’s returns in order to derive the equity beta.
Current approaches by NRAs
Table 27 below presents the market index used by NRAs to estimate the company’s equity
beta.
Table 27: Number of NRAs using specific market indices to estimate equity beta

NRAs

Domestic

European

World

3

14

7

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.
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As shown in Table 27 above, the majority of NRAs use a European market index (14), with
some (7) using a world index and only 3 relying on a domestic index.
Stakeholders’ views in the consultation
There was no consensus from respondents to question 19 of the consultation on the use of the
market index. Around half of respondents agreed that the market index should be consistent
with the assumption made for the risk-free rate and equity risk premium (i.e. either domestic
or notional) while the other half disagreed.
Consistency
For the equity risk premium, the Commission services support the use of an EU parameter
value. Therefore, it seems consistent to regress the regulated company’s returns against a
European index rather than a domestic market index.
Predictability
In this case, the question is whether the choice of the market index is likely to provide greater
regulatory predictability in terms of the methodology used to determine the WACC
parameters and the value that is likely to result from that methodology.
The Commission services’ view is that the choice of the market index would not affect
regulatory predictability.
Efficiency
From a theoretical point of view, in the CAPM framework the market portfolio includes all
risky assets, in proportions defined by their relative market values. 125 In practice, such a
market index is not available and the estimation of the beta requires relying on a proxy for the
market portfolio.
Although there is no broad agreement for the most appropriate market index, the academic
literature expresses a preference for broadly based indices (as opposed to narrowly based
indices) and for value-weighted indices, such as Standard & Poor’s (as opposed to equalweighted indices). 126 Some authors also argue that the index should reflect the extent to which
the marginal investor in that market is diversified 127 and that the extent to which the capital
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Elgers, P. and Murray, D. (1982), ‘The Impact of the Choice of Market Index on the Empirical Evaluation of
Accounting Risk Measures’, The Accounting Review, Vol. 57-2, April, pp. 358-375.
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Roll, R. (1970), ‘Bias in Fitting the Sharpe Model to Time Series Data’, Journal of Financial and
Quantitative Analysis, June, pp. 271-289; Foster, G. (1978), ‘Asset Pricing Models: Further Tests’, Journal of
Financial and Quantitative Analysis, March, pp. 39-53; Damodaran, A. (1999), ‘Estimating Risk Parameters’,
Stern School of Business.

127

Damodaran, A. (1999), ‘Estimating Risk Parameters’, Stern School of Business.
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market is integrated into world markets should also determine the choice of market index
(with integrated markets supporting the use of international indices). 128
In the Union, consistent with the evidence presented in section 5.2.1 above, it seems
reasonable to assume that investors in electronic communications networks are relatively
diversified (at least at EU level) and, similarly, capital markets are also relatively integrated.
The above seems to suggest that an EU index rather than a domestic market index is likely to
be preferable. 129
Based on the above, an index encompassing European equities would seem to be the most
appropriate. For this, there are different options of market index such as S&P Europe 350,130
Eurostoxx50, 131 MSCI Europe 132 or electronic communications based European indices such
as STOXX Europe TMI Telecommunications Equipment 133 or STOXX Europe 600
Telecommunications. 134 An index also encompassing companies in sectors other than
electronic communications is likely to be closer to a market portfolio and therefore preferable.
Transparency
In this case, the question is whether the choice of the market index is likely to provide greater
transparency in terms of the methodology used to determine the WACC parameters.
The Commission services’ view is that the choice of the market index would not affect
transparency.
Conclusion
In light of the above, the best approach is to use a European market index because it:
•

is likely to be more consistent with the underlying assumption of a notional European
equity risk premium; and
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McKenzie, M., Brooks, R. and Faff, R. (2000), ‘The use of domestic and world market indexes in the
estimation of time-varying betas’, Journal of Multinational Financial Management, Vol. 10, pp. 91-106.
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Some authors found evidence supporting the use of domestic rather than world indices, see McKenzie, M.,
Brooks, R. and Faff, R. (2000), ‘The use of domestic and world market indexes in the estimation of timevarying betas’, Journal of Multinational Financial Management, Vol. 10, pp. 91-106.
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See http://us.spindices.com/indices/equity/sp-europe-350.
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See https://www.stoxx.com/index-details?symbol=sx5e.
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See https://www.msci.com/europe.
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See https://www.stoxx.com/index-details?symbol=T9578P.
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See https://www.stoxx.com/index-details?symbol=SXKP
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•

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.

5.3.3.3 Asset beta and un-levering formula
Section 2.3 above described how the financial structure of the company (i.e. its share of
equity and debt) affects the expected return. A company’s financial structure will also have an
effect on its equity beta. In particular, financial leverage increases the risk of company’s
share. Shareholders will demand a correspondingly higher return because of this financial
risk. 135 For this reason, and in order to be able to compare a company’s equity beta to that of
other companies, it is common to estimate an asset beta from the company’s equity beta. This
reflects the systematic risk of the company absent financial risk (which explains why the asset
beta is also known as unlevered 136 beta).
In section 5.3.1 above, the Commission services consider that the equity beta of the SMP
operator should play an important role in the estimated beta for the WACC, as long as its
value lies within a range of equity beta values estimated from a group of peer European
operators. When estimating the betas for this peer group, one must first control for the effect
of financial leverage on the observed equity betas (so-called ‘levered betas’) by calculating
the associated unlevered or asset betas. Failing to un-lever the equity betas would imply that
the equity betas would incorporate differences between the companies’ financing decisions
rather than actual differences in the underlying business risk. 137
In terms of the formula that NRAs can use to un-lever and re-lever the betas, there are a
variety of formulas that can be used. According to the Commission services it would be
reasonable to use a relatively simple formula, such as the one suggested by The Brattle
Group 138 and Brealey, Myers and Allen (2017). 139 A simple formula to derive asset betas
from equity betas is the following:

where:
135

𝛽𝛽𝐴𝐴 = 𝛽𝛽𝐷𝐷

𝐷𝐷
𝐸𝐸
+ 𝛽𝛽𝐸𝐸
𝑉𝑉
𝑉𝑉

See Brealey, Myers, Allen (2017), Principles of Corporate Finance, 12th Edition, p. 446.

136

Un-levering the beta means to ‘extract’ or remove the impact of debt on the levered (or equity) beta of a
specific company. In other words, the unlevered (or asset) beta abstracts away from the specific financing
structure of a company, thereby allowing for comparisons between the betas of different companies
(irrespective of their individual financing structures).
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The Brattle Group study, pp. 54-55.
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The Brattle Group study, p. 55..
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See Brealey, Myers, Allen (2017), Principles of Corporate Finance, 12th Edition, p. 446.
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- 𝛽𝛽𝐴𝐴 = 𝑎𝑎𝑎𝑎𝑠𝑠𝑒𝑒𝑒𝑒 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

- 𝛽𝛽𝐷𝐷 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

- 𝛽𝛽𝐸𝐸 = 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

- 𝐸𝐸 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑦𝑦 ′ 𝑠𝑠 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

- 𝐷𝐷 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑦𝑦 ′ 𝑠𝑠 𝑛𝑛𝑛𝑛𝑛𝑛 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

- 𝑉𝑉 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑦𝑦 ′ 𝑠𝑠 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 (𝐸𝐸 + 𝐷𝐷)

The issue of what value the debt beta should take has been the object of substantial debate. In
principle, debt betas of large firms are typically in the range of 0-0.2. 140 Debt betas are often
close to zero but can move into positive territory for two reasons. First, if the risk of default
increases, more of the firm’s business risk is shifted to lenders. Thus, ‘junk’ debt issues
typically have positive betas. Second, changes in interest rates can affect both stock and bond
prices, creating a positive correlation between returns on bonds and returns on the stock
market. 141
In theory, the debt beta will vary with the risk of default of the debt, as some of the default
risk is systematic (which is what the debt beta is measuring). This means that it will not be
entirely appropriate to assume a single debt beta for all EU electronic communications
companies. 142
On the other hand, estimating debt betas entails significant practical difficulties. The reason is
the illiquidity of many traded bonds, which means that an estimation of debt betas as the
covariance between bond yields and market returns can give incorrect results, as bond prices
do not react as quickly to market news as stock prices (in the case of equity betas).143
Furthermore, in practice NRAs do not estimate separate debt betas for each company they use
in their peer groups, as this would further increase the complexity of the exercise.
For the above reasons, taking an intermediate debt beta value of 0.1 seems to be a
reasonable approach to unlever and relever betas.
As discussed in section 5.3.1 above, the best approach would be to estimate the WACC using
an equity beta value that lies within a range of values from a peer group of EU benchmark
companies, where a specific value is selected based on the characteristics of the SMP
operator. While using the peer group as a reference when estimating the equity beta for the
SMP operator, the following method appears to be the most appropriate:

140

The Brattle Group study, p. 88.

141

Brealey, R.A., Myers, S.C. and Allen, F. (2017), Principles of Corporate Finance, 12th Edition, p. 445.

142

The Brattle Group study, p. 87.

143

The Brattle Group study, p. 88.
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•
•
•
•

Step 1: estimate the equity beta of each of the peer group of EU companies;
Step 2: derive the gearing level for each company in the peer group;
Step 3: derive the asset betas for each company in the peer group (using the equity
beta and gearing level for each company, as per the formula described below);
Step 4: estimate the SMP operator's asset beta using its equity beta and gearing and
compare it to the range of asset beta values estimated in Step 3; if the SMP operator's
asset beta is within the range calculated in Step 3, use this asset beta. However, if the
SMP operator’s asset beta is above (or below) the range of values calculated in Step 3,
use the maximum (minimum) value estimated for the EU benchmark companies in
Step 3.

Once the relevant asset beta has been derived using Step 1–4 above, one needs to re-lever the
asset beta to obtain the equity beta that will be used in the WACC calculation. To do this, the
appropriate formula can be derived by solving for the equity beta in the previous formula. The
formula one obtains to derive the equity beta from an asset beta is:
𝛽𝛽𝐸𝐸 =
The gearing

𝛽𝛽𝐴𝐴

𝐷𝐷
(1 − 𝑉𝑉 )

− 𝛽𝛽𝐷𝐷

𝐷𝐷
𝐸𝐸

A firm’s gearing is a measure of the firm’s financial leverage and shows to what extent its
operations are funded by lenders versus shareholders. The gearing determines the relative
weighting of debt and equity in the WACC, but it is also relevant to the beta unlevering
procedure, given that calculated equity betas are unlevered using the average gearing of each
firm over the period for which the beta was measured.
In the consultation (question 22), there was strong support (88% of respondents) for the
common practice of estimating the gearing using the book value of the company’s debt,
including the cost of long-term financial leases.
According to Brattle’s recommendations, the gearing should be calculated using the market
value of equity – where available – rather than the book value. This is because it is the market
value of equity that measures the future earnings potential of firms and their ability to sustain
debt. For example, if a firm’s share price declined sharply, then the debt as a percentage of the
value of the firm could increase significantly, as would the risk of default. Calculating gearing
using the market value of the firm would capture this effect, whereas using the book value
would not.
In theory, one should measure the value of the debt at market value as well. In practice, such
an exercise can be difficult and for debt issues that 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. If the firm does not have an investment grade credit rating, then it seems
doubtful that it should be used for the estimation of the cost of equity or as a benchmark for
target gearing. According to Brattle, ‘debt’ should include the cost of long-term financial
leases. This is because a long-term financial lease, by which a firm commits to making
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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
substantial off-balance-sheet, debt-equivalent obligations that should be similarly included in
the debt estimate. 144
In conclusion, as already mentioned in section 2.3 above, it would seem appropriate to
estimate the gearing using the book value of the firm’s net debt, including the value of
financial leases. This is also the approach most commonly used by NRAs.
The debt premium and the cost of debt
There are typically two approaches to derive the cost of debt:
•
•

using company bond yields; or
deriving the company’s debt premium and adding this to the estimated risk-free rate.

Current approaches by NRAs
Table 28 below, presents the approaches followed by NRAs.
Table 28: Approaches used by NRAs to derive the cost of debt

NRAs

Debt premium

Company bond

20

9

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018.

The results in Table 28 above require some explanation. As discussed in BEREC’s report, the
majority of NRAs indicating the use of a ‘debt premium’ approach rely in practice on the
estimation of the cost of debt using company bond yields of several EU operators and from
this they derive a debt premium. In other words, the vast majority of NRAs ultimately rely on
the estimation of the cost of debt using company bond yields, which is in contrast with the
numbers presented above. In any event, there are no differences in principle between these
two approaches.
Consistency
In relation to consistency, the most appropriate approach to estimate the cost of debt is to
select the value for the relevant SMP operator (based on its characteristics) within a range of
values estimated using a peer group of EU companies. In this regard, it would seem more
consistent with this approach to estimate the cost of debt based on a range of values for the
debt premium (estimated from a peer group of EU benchmarks) and add the selected value to
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the estimated risk-free rate. This would also ensure consistency with the principles of the
CAPM, which assumes that the cost of debt should be the sum of the risk-free rate and a debt
premium.
Predictability
Neither of the two approaches seems to be superior in terms of predictability.
Efficiency
Neither of the two approaches seems to be superior in terms of promoting efficiency.
Transparency
Arguably, the use of yields on the company’s bonds is more transparent than alternative
approaches, as these are available from financial databases such as Bloomberg and Thomson.
The estimation of debt premiums is slightly more complex to calculate and, for stakeholders,
more difficult to understand.
Conclusion
The Commission services find that the interests of consistency outweigh the considerations
regarding transparency. Therefore, the most appropriate approach is to estimate a range of
debt premiums for a peer group of EU benchmarks from which NRAs can select the
appropriate value for their SMP operator (having regard to its characteristics) and add this to
the estimated risk-free rate to derive the cost of debt.

5.4 Taxes and inflation
As discussed in section 2.4 above, there are typically two ways in which NRAs can ensure
they take into account inflation:
•
•

inflation is compensated for through annual indexation of the company's assets and
only a real WACC return is allowed;
inflation expectations are included in the allowed return, by using a nominal WACC,
without any adjustment to the company’s capital asset base.

This section describes:
•
•

the conversion of a nominal WACC into a real WACC; and
the inflation forecasts used in order to convert nominal into real WACC.
Converting nominal to real WACC

Some NRAs estimate a real, rather than nominal WACC. There are different formulas to
convert a nominal into a real WACC. The most common one is the Fisher equation:
𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =

where:

(1 + 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 )
−1
(1 + 𝜋𝜋)
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- 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊

- 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊
- 𝜋𝜋 = 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑒𝑒 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

In addition to converting a nominal into a real WACC, NRAs may also want to estimate a
pre-tax WACC rather than an after-tax WACC when estimating a real WACC.
In this case, according to the Brattle Group study145, any uplift or adjustment for taxes should
be performed on the post-tax nominal WACC first, before converting it into a real WACC.
This is because companies pay taxes on nominal income, not real income.
Figure 13 below illustrates the correct order of the conversions between nominal-real and
after-tax to pre-tax WACC:
Figure 13: Order of conversions for nominal vs real and pre-tax vs after-tax WACC

Source: The Brattle Group study, p. 91.

Brattle’s analysis concludes that it is best to take a forward-looking view of inflation, because
this is what is implicit in bond yields used for the risk-free rate. In other words, when pricing
a bond investors will consider expected inflation over the life of the bond, not historic
inflation. Therefore, the forecast period for inflation should approximately match the maturity
of the bond used to estimate the risk-free rate. For many Member States, this may not be
possible. If so, taking the available inflation forecast closest to the maturity of the bond used

145

See the Brattle Group study, p. 91, available at https://ec.europa.eu/digital-singlemarket/en/news/commission-publishes-study-common-approach-calculation-weighted-average-cost-capitaltelecoms.
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to estimate the risk-free rate is best suited for the purposes of the Notice (as discussed in the
next section).
Inflation forecasts
In the replies to question 30 of the consultation, 60% of respondents agree that the inflation
rate should be consistent with the approach used to calculate the RFR and the ERP. 40% of
respondents contend that such a consistency is not necessary. Further, 55% of respondents
support the use of a forward-looking inflation rate with a time horizon aligned with the bond
maturity used to estimate RFR and ERP (question 31). Others disagree with this approach.
According to one respondent, the assumptions on market developments underlying forwardlooking price increases are not academically quantifiable and do not satisfy the principle of
transparency.
As indicated in section 2.4 above, investors focus on the real returns on their investments. For
this reason, in the Article 7 procedure the Commission will carefully take into consideration
whether investors’ returns allow for inflation. One of the approaches that regulators can use is
to adjust the company’s assets through an annual inflation indexation and allow only for an
inflation-adjusted real WACC. Following this suggested approach would imply using an
inflation estimate to convert the nominal WACC estimated using the CAPM approach
described above into a real WACC.
In line with the discussion on the risk-free rate and equity risk premium in section 5.2.1
above, it would be more appropriate to use a notional EU-wide inflation rather than a
domestic rate.
In addition, a forward-looking inflation forecast is appropriate, because such inflation forecast
is implicit in bond yields used to estimate the risk-free rate. In other words, when pricing
bonds, investors will consider expected inflation over the life of the bond, not historic
inflation. Thus, converting a nominal 10-year bond yield to a real rate using historic inflation
rates would be inconsistent. Following this reasoning, the best forecast period for inflation
would be one that approximately matches the maturity of the bond used to estimate the riskfree rate (10 years, as discussed in section 5.1.4 above. As there are rarely such long-term
inflation forecasts, using the ECB’s long-term (5 years) inflation forecast would be
appropriate. 146
Overall, while a Eurozone-wide inflation estimate (e.g. from ECB) is appropriate for
Eurozone countries, for non-Eurozone countries, relying on national inflation forecasts can be
justified. In both cases, forward-looking forecasts are likely to be more appropriate and
ideally cover a period equal to the 10-year maturity of the Government bonds used to estimate
the RFR.

146

ECB's inflation forecasts can be found at
https://www.ecb.europa.eu/stats/ecb_surveys/survey_of_professional_forecasters/html/table_hist_hicp.en.html.
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6

Expected impact of the methodology described in the Notice

Based on the methodology described in the Notice, the Commission services calculated the
WACC values for each Member State. The aim of this exercise was to assess the impact of
the Notice’s methodology on the WACC values in each Member State when compared to the
prevailing WACC values.
The calculation used the following parameters:
•
•

•

•

Risk-free rate: 5-year average yield on 10-year national government bonds from the
Eurostat 147 database. 148
Equity risk premium: 5.2% for all Member States. This value is based on the EU
equity risk premium provided by Dimson, Marsh and Staunton and is broadly
consistent with the mean of the equity risk premiums estimated by NRAs currently
(see section 5.2.3.2 below).
Gearing and debt premium: the gearing values are the same as determined by each
NRA in their latest review of the WACC (as reported in BEREC’s Regulatory
Accounting report in 2018).
Equity beta: the Commission services used a low (0.5) and a high value (0.67) for the
asset beta, consistent with the range recommended in the Brattle Group study149 (with
the equity beta in each country derived using these values and the gearing determined
by the NRA). This results in a minimum and maximum WACC value, using the
minimum and maximum asset beta value, respectively.

Figure 14 compares the minimum and maximum WACC value estimated based on the
methodology in the Notice with the NRAs latest WACC values.

147

See Eurostat database at https://ec.europa.eu/eurostat/web/products-datasets/-/teimf050.

148

The last observation of the 5-year average is October 2018 to facilitate the comparison with the last BEREC
Regulatory Accounting report, which was published end of 2018.

149

The Brattle Group study, p. 8.
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Figure 14: Comparison of pre-tax nominal WACC values estimated using the Notice’s
methodology with NRAs’ values

Source: BEREC Report Regulatory Accounting in Practice 2018, section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018 , and Commission services’ calculations.

The majority of WACC values estimated by NRAs are within the range of the
minimum/maximum values estimated using the Notice’s methodology. There are only a few
countries where the prevailing WACC values fall outside of this range. The countries with the
greatest disparities are highlighted with a dotted circle in Figure 14 above.
Since the start of the Commission services’ WACC initiative in 2016, the WACC
methodologies used by NRAs have been converging. This is partly due the collaboration
between the Commission and the NRAs in the last years through the Article 7 notification
process.
There are still Member States where the WACC values estimated by the NRAs are
significantly misaligned with the values based on the methodology described in the Notice. In
some of these cases, the misalignment may be explained by the delay since the relevant NRAs
last estimate of the WACC, but in others, it is mainly due to the methodology used to derive
the WACC. Following the publication of the Notice, the Commission services expect further
cooperation with NRAs in the future and further alignment of NRAs’ WACC values with the
methodology described in the Notice.
Another effect expected by the Commission from the implementation of the methodology
proposed in the Notice is a better alignment of the variance of the WACC values in Member
States with the expected variance in underlying country risk and financial conditions. This can

92

be seen in Figure 15 below, which shows the pre-tax nominal WACC values in each Member
State estimated using the methodology proposed in the Notice 150 (as described above but
using an asset beta value of 0.58 – a central value in the 0.5-0.67 range) against the risk-free
rate (yields of 10-year government bonds) in each Member State.
Figure 15: Pre-tax nominal WACC vs risk-free rate - Notice methodology

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018, and Commission services’ calculations.

150

For the WACC values in Figure 15, the debt premium, cost of debt, tax, gearing and equity beta are based on
the values reported by BEREC in the source mentioned. A Union-wide ERP of 5.2% is used in the calculation.
The risk free rates are based on the methodologies of the Notice.
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Figure 16: Pre-tax nominal WACC vs the risk-free rate – NRAs methodologies

Source: BEREC Report Regulatory Accounting in Practice 2018, Section 5 on WACC, available at
https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8310-berec-report-regulatoryaccounting-in-practice-2018, and Commission services’ calculations.

Figure 16 shows the WACC values and risk-free rates estimated by NRAs as in place in 2018.
Using the risk-free rate based on the Notice methodology results in better alignment between
the WACC values and country risks. This is clear from the steeper slope of the dotted trend
line (and their corresponding formula) and the higher correlation 151 between the WACC
values and risk-free rates. Therefore, when following the methodology described in the
Notice, variance of WACC values across Member States will better reflect the variance in
country risks and the risk associated with the regulated operator(s)’ activities, and will no
longer result from NRAs using different methodological approaches.

7

Role of BEREC and the Commission in the calculation of WACC
parameters

In the preparatory steps that led to the adoption of the Notice, the Commission services have
worked in close cooperation with the BEREC Remedies (+Regulatory Accounting) Expert
Working Group. In the context of this collaboration, it has been agreed that BEREC will
publish annually a report estimating the WACC parameters consistent with the approach
described in the Commission Notice. This will help NRAs prepare their periodic WACC
reviews and be useful for the Commission’s review of notifications from NRAs.

151

The correlation with the Notice methodology is 0.866, while with the NRAs methodology it is 0.385.
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As member of the above BEREC Expert Working Group, the Commission services will
cooperate with BEREC in this annual exercise. The Commission services and BEREC have
agreed that the annual report will include, at a minimum:
•
•
•

8

the annual estimate of the risk-free rate for each Member State consistent with the
methodology described in the Notice;
the annual estimate of a single Union-wide equity risk premium consistent with the
methodology described in the Notice;
the annual estimate of each company-specific parameter (beta, gearing and cost of
debt) for the companies selected for the peer group.

Frequency of WACC reviews

Regulators in the electronic communications sector set the WACC with different periodicity,
ranging from more than once a year up to once every 4-5 years. All regulatory objectives
support the use of recent WACC estimates in regulatory decisions. Indeed, updating the
WACC calculation at least once per year ensures that the estimated WACC value correctly
reflects current economic conditions.
In terms of consistency, the WACC is an input to NRAs’ decisions (similarly to other inputs
such as cost information from regulatory accounts). Thus, it is important to ensure
consistency with the latest available information, including financial conditions affecting the
WACC. Furthermore, in order to limit distortions in the Digital Single Market, it is likewise
important that national regulatory decisions across the Union are adopted with similar
frequency and relatively close in time.
Similarly, predictability suggests adopting a predictable approach when estimating the
WACC, for example, one that foresees that the WACC will be estimated at each relevant
regulatory decision or at a point sufficiently close in time to that decision.
In order to ensure that regulatory decisions reflect financing conditions efficiently, it would
be preferable to estimate the WACC in parallel with (and for a period encompassing) the
regulatory review period. This can be achieved by either setting the WACC for the entire
regulatory period at the time of the regulatory decision or, as some NRAs currently do, by
updating the WACC annually.
Reviewing WACC estimates at, or close to, the time of the new pricing decision is also likely
to ensure transparency, avoiding that the estimation of specific inputs that inform the
regulatory decision (such as the WACC) is done at points in time that differ from the adoption
of that regulatory decision. For this reason, it would be preferable to put in place the
mechanisms (e.g. procurement procedures, if the WACC is estimated by a third party)
necessary to ensure synchronicity between the WACC estimation and the regulatory decision.

9

Transitional period

The Notice mentions that, as a rule, when reviewing notifications under the Article 7
procedure, the Commission will use the methodology described in the Notice from 1 July
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2020. This gives sufficient time for BEREC to estimate the WACC parameters in line with
the Notice 152. In justified cases and based on the information submitted by the notifying NRA,
it is reasonable for the Commission not to base its review of draft measures on this
methodology during a transitional period of up to one year (starting from 1 July 2020). For
example, this may be justified when the review based on this methodology, if applied by the
national regulator, would result in significant changes in the WACC value undermining
regulatory stability and predictability. During this transitional period, it should also be taken
into consideration if the full set of WACC parameters to be published by BEREC is available,
in particular the Union-wide ERP parameter, since NRAs cannot easily calculate it
themselves, and the possibility for the NRAs to rely on those parameters in their analysis.
This section describes the considerations applicable to determine the most appropriate
duration for such a transitional period.
Stakeholders’ views in the consultation
The majority of respondents (65%) to question 34 of the consultation are in favour of a
transition period, during which NRAs could converge towards the approach described in the
Notice. Most of these respondents (64%) support a 3-year duration, while some envisage a
different period (question 35). Finally, some respondents consider that no specific transition
period is needed.
Consistency
The objective of consistency seeks to ensure that when two or more WACC parameters are
related, they are estimated using the same rules and assumptions. The approach proposed in
the Notice would ensure consistency in the assumptions underlying the estimation of each
WACC parameter. For this reason, the principle of consistency is likely to support the
application of the Notice as soon as a coherent set of input data (i.e. WACC parameters) is
available. Further, a short transitional period would not undermine consistency.
Predictability
A relatively long transitional period is likely to provide greater regulatory predictability, in
terms of allowing stakeholders sufficient time to accommodate to any changes in the
methodology used to determine the WACC as well as to anticipate with more certainty the
value that is likely to result from that methodology.
Efficiency
The approach proposed in the Notice is likely to provide the best balance between the
different forms of efficiency and the other regulatory principles described in section 4 above.
Thus, efficiency is likely to support the application of the Notice as soon as a coherent set of

152

Based on information available at the time of publication of the Notice, BEREC will obtain the necessary data
around April 2020 and have published the full set of WACC parameters by mid-2020.
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input data (i.e. WACC parameters) is available. Further, a short transitional period would not
undermine efficiency.
Transparency
A relatively long transitional period would arguably ensure more transparency for
stakeholders to the extent that it would allow more time for stakeholders to understand the
underpinnings of the NRAs’ methodology and monitor its likely effect on the allowed
WACC. On the other hand, the Commission services consider that a short transitional period
would favour achieving more rapidly a consistent use of the methodology envisaged in the
Notice across the Union and, in this sense, promote the interests of transparency.
Conclusion
Where it is necessary to apply a transitional period for applying the methodology envisaged in
the Notice, a duration of up to 1 year is likely to be appropriate because:
•

it strikes the right balance between (i) the principles of consistency and efficiency,
which are likely to support the application of the Notice as soon as a coherent set of
input data (i.e. WACC parameters) is available or relatively soon thereafter, and (ii)
the principles of predictability and transparency, which are likely to support a
relatively long transitional period;

•

the approach described in the Notice is, for most of the WACC parameters, broadly
consistent with current regulatory practice, such that a longer transition period is
unlikely to be needed;

•

the non-binding nature of the Notice together with the limitation of its scope to the
estimation of the WACC for legacy infrastructure are additional elements that make a
longer transition period generally unnecessary.
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