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The level of cost of capital is important for all mobile 
costing models.
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WACC introduction.

�The key objective in setting an appropriate rate of return is to ensure that the regulated 
firm achieves a return sufficient to recover the opportunity cost of the capital employed 
in providing the regulated services.

�The cost of capital should:
� be fair and reasonable between the interests of shareholders and customers;
� provide a return comparable to that on alternative investments of similar risk;
� be sufficient to attract new capital investment for future service obligations; and

WACC introduction
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� be sufficient to attract new capital investment for future service obligations; and
� allow each separately regulated business within the organization to be financially 

viable.



WACC formulas.

�In its simplest form, the WACC is determined by the following formulas:

WACC post-tax = re x E / (D+E) + rd x (1 – t) x D / (D+E) or

WACC pre-tax = re / (1 – t) x E / (D+E) + rd x D / (D+E) where,

� re is the cost of equity, and represents the return on investment required by 

WACC formulas
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� re is the cost of equity, and represents the return on investment required by 
shareholders;

� rd is the cost of debt, and represents the return requested by providers of debt 
financing;

� E is the market value of equity, i.e. the shareholders’ investments;
� D is the market value of debt, i.e. interest bearing financial borrowings; and
� t is the appropriate tax rate.



WACC formulas.

WACC formulas

5

Source: RTR by end of /2003

Source: ITU



WACC components.

WACC components
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WACC cost of equity.

�The cost of equity (re) is the return required by shareholders on their investment as a 
form of compensation for the risk they bear by making such an investment. Various 
recognised methods can be used to calculate the cost of equity, including:

� Capital Asset Pricing Model (CAPM);
� Gordon’s Dividend Growth Model (DGM);
� Arbitrage Pricing Theory (APT);
� Fama – French three factor model; and

WACC cost of equity
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� Fama – French three factor model; and
� Accounting - based approaches.

�The most common method used to calculate the cost o f equity is CAPM , despite 
some empirical shortcomings.

�This approach is preferred by most regulators in Europe and is one of the most 
fundamental concepts in investment theory.



WACC cost of equity – methods.

Methods used to calculate cost of equity

survey of 400 US Chief Financial Officers
Source: Graham and Harvey, The theory and practice of corporate finance: evidence from the field, Journal 
of Financial Economics, May 2001

8

Source: RTR by end of /2003

Source: Frontier Economics



CAPM illustrated.

Capital Asset Pricing Model
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WACC Capital Asset Pricing Model (CAPM) formula.

�Following is the basic CAPM formula: Re = Rf + β x EPR where,

� Re – cost of equity, a return required by equity investors;
� Rf - a risk-free rate of return;
� β - beta coefficient, a measure of the extent to which returns on a company’s 

shares co-vary with the returns on the market as a whole; and
� ERP - the equity risk premium required for investing in the equity market compared 

WACC CAPM formula
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� ERP - the equity risk premium required for investing in the equity market compared 
to investing in risk-free assets - (Rm-Rf).



Maturity for risk free rates used by European regulators.

Maturity for risk free rates used by European regul ators
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Beta - introduction.

�Beta coefficient (ß) is a measure of the volatility of the returns on an investment relative 
to returns on the market as a whole. In the CAPM formula, beta coefficient measures 
the degree at which a certain stock is exposed to the market fluctuations, i.e. beta 
captures exposure to the systematic risks.

�Gearing
� When calculating the beta coefficient based upon data for comparable companies, 

one must take into account the capital structure of these companies. The extent of 

Beta
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one must take into account the capital structure of these companies. The extent of 
financial gearing in a business will have an impact on the volatility of returns to 
shareholders, and hence it will have an effect on betas. In practice, beta 
coefficients for comparable companies are first adjusted to reflect a risk of a 100% 
equity financed business, by un-levering market beta by the capital structure and 
appropriate tax rate. This un-levered beta should than be re-levered by that 
particular company’s capital structure or some market optimal structure and 
appropriate tax rate.



Beta - formula.

�Commonly used formulas for un-levering and re-levering beta coefficients are:

� Miller – Modigliani formula:

� Miller formula:

Beta
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� where:
�e is the levered or market beta;
�u is the un-levered beta or asset beta;
�t is the appropriate corporate tax rate; and
�D/E is the debt to equity ratio calculated using market values of debt and equity.



Risk free rate - introduction.

�The risk-free rate theoretically represents the return required by investors on an 
investment that is devoid of all of the following types of risk:

� interest rate risk: the risk exposure of fixed income securities to changes in interest 
rates on the market;

� inflation risk: the risk exposure of fixed income securities to changes in inflation 
expectations;

� default risk: the risk that the borrower will default on the repayment of principal;

Risk free rate
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� default risk: the risk that the borrower will default on the repayment of principal;
� liquidity risk: the risk that investors will not be able to liquidate their investment in a 

timely manner;
� maturity risk: the risk that reflects the uncertainty of future, reflected in the maturity 

of the fixed income security; and
� reinvestment risk: the risk that an investor will not be able to reinvest proceeds 

from a fixed income investment into new securities with the same return 
characteristics.



Equity risk premium (ERP) - introduction.

�The risk of investing in an equity market is considered greater than the risk of investing 
in government bonds and so investors in the equity market require a higher rate of 
return in order to compensate them for a higher risk they bear.

�The equity risk premium (ERP) is defined as the difference between the total return on 
the equity market (Rm) and the risk free rate (Rf).

�The equation for ERP can be expressed as follows:

Equity risk premium
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�The equation for ERP can be expressed as follows:

�ERP = Rm – Rf
� where,

�Rm – Return on stock market; and
�Rf – Risk-free rate of return.



Debt premium - introduction.

�Debt premium is the additional return expected by debt investors to invest in corporate 
debt instead of in government debt.

�There are three main methods adopted by regulators to compute a debt premium:
� the use of historical data on corporate bonds premium;
� the use of the optimal/efficient method; and
� the use of benchmarks of companies financially similar to the regulated company.

Debt premium
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Gearing - introduction.

Financial gearing

�Financial gearing is one of the crucial elements in every WACC model. Beside un-
levering and re-levering beta coefficients, financial leverage is of great importance in 
determining the relative weights for the different capital sources in the WACC formula. 
There are a number of approaches that could be used with regards to estimating the 
level of gearing (i.e. D/D+E) to be used in the WACC formula. According to ERG, the 
three main methods which are used by NRAs to estimate the gearing ratio are:

� method based on market values;
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� method based on market values;
� method based on book values; and
� optimal/ efficient gearing method.



Risk free rate
Examples

Mobile networks

International
Telecommunication
Union

18



Risk free rates – examples Europe 2009.

Risk free rates in European countries
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Since this weighted average YTM incorporates investors’ expectation regarding the 
inflation rate in EURO zone, we have stripped-out this inflation expectation from the 
nominal yield by applying the Fisher formula. Fisher formula: (1+rn) = (1+rr) * 
(1+i) where, 
rn – nominal rate of return; 
rr – real rate of return; and 
i – inflation rate. 
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Beta – example Finland 2005.

Equity beta estimates, 4 years and 11 months of dat a 2005
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Beta – examples Europe 2004-2008.

Estimate Equity and Asset Betas for 2004–2008 – mobi le operators
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Beta – examples Europe 2004-2008.

Estimate Equity and Asset Betas for 2004–2008 – inte grated operators
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Beta – examples Europe 2009.

Beta coefficients for telecom companies
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Beta – examples from Europe 2009.

Beta Europe 2009
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Beta – examples Europe 2008

Beta estimates for mobile operators from Damodaran
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Source: WIK

The tax rate figures are presumably derived from the financial reports of the companies and would thus reflect actual 
taxes paid relative to a proxy of the relevant taxable income and would therefore represent very rough estimates of 
the effective tax rate. The low and zero rates of tax for O2 and Vodafone, respectively, appear to be due to 
impairment losses that have been recognised by tax authorities.



Beta – examples Europe 2009.

Beta coefficients used by different European regula tors.
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Beta – examples Europe 2008.

Beta

Note: The average is 0.85 and the 
median is 0.78
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Beta – examples Europe 2004-2007.

Regulatory reference on beta for mobile telecom

Note:*The beta is 
defined as a range. 
The midpoint is 
reported
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Beta - examples United States 2007.

Beta US Companies 2007
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Bond spread over national risk free rate.

Bond spread over national risk free rate.

Note: All are fixed-coupon 
corporate bonds. The company, 
issuing year, coupon rate, 
redemption date, S&P
credit rating and the currency 
denominations are as follows

VODAFONE GROUP 2007 5 5/8% 
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VODAFONE GROUP 2007 5 5/8% 
27/02/17 S, (S&P: A-), USD
SFR 2005 3 3/8% 18/07/12, (S&P: 
NA), €
TELENOR AS 2007 4 7/8% 
29/05/17, (S&P: BBB+), €.



Equity risk premium – examples Europe 2009.

Equity risk premium used by different European regu lators
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Equity risk premium – examples Europe 2004-2007.

Regulatory reference for equity risk premium

Note:
Average 5,04% 
Median 4,76%
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Equity risk premium – examples Europe and New Zealand 
2003-2009.

Regulatory benchmarks on ERP estimates (%)
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Cost of debt – examples Europe 2003-2005.

Corporate bond spreads 2003-2005

37
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Debt premium – example UK 2007.

Yields on government & corporate debt in UK
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Source: RTR by end of /2003

Based on this evidence, 
Ofcom considers that it would 
be appropriate for it to adopt 
a range of 1.0% to 2.0% for 
the debt premium for an 
MNO.

Source: OFCOM



Debt premium – examples Europe 2009.

Debt premium from European countries
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Debt premium – examples Europe 2008.

Debt premium from European countries
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Gearing – examples Europe 2009.

Gearing ratios used by different regulators in Euro pe for mobile
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Gearing – examples Europe 2009.

Gearing ratios mobile – methodology used
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Gearing – examples Europe 2009.

Gearing ratios of European mobile operators
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Gearing – examples Europe 2006.

Gearing European mobile operators 2006
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Gearing – examples Europe 2006.

Gearing European mobile operators 2006

Mobile operators
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Gearing – examples Europe 2005.

Corporate bond sample 2005
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Gearing – example UK 2002-2005.

Mobile operator´s gearing over four years

48
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Ofcom’s view is that it is appropriate to base its estimate of the WACC for an MNO 
on an assumption of a gearing ratio of 10%.



Gearing – examples from Europe 2009.

Gearing Europe 2009
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Mobile WACC – examples Europe 2004-2007.

Mobile WACC European Countries 2007
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Source: Copenhagen Econ.



Mobile WACC – examples Europe 2008.

Mobile WACC European Countries 2008
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Mobile WACC – example Macedonia 2009.

Mobile WACC – example Macedonia 2009
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Mobile WACC – example from Lithuania 2009.

Mobile WACC Lithuania 2009
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Mobile WACC – example Finland 2005.

Estimated range for WACC for mobile in Finland 2005
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Mobile WACC – example Finland 2006.

Mobile WACC Finland 2006
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Mobile WACC – example Australia 2007.

Mobile WACC – example Australia 2007
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The value of the WACC covering taxes amounts to 11.68%.



Mobile WACC – example United Arab Emirates 2009.

Mobile WACC – example Etisalat’s pre-Royalty WACC
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Mobile WACC – example UK 2007.

Mobile WACC – example UK 2007
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Mobile WACC – example Netherlands 2010.

Mobile WACC – example  Netherlands 2010
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Mobile WACC – example Sweden 2004.

Mobile WACC – example Sweden 2004
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Mobile WACC – example Sweden 2008.

Mobile WACC – example Sweden 2008
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Mobile WACC – example Brasil 2009.

Mobile WACC – example Brasil 2009
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In some cases regulators accepted for smaller operators 
an additional premium on the WACC.

Regulatory decisions on the small company premium
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