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The other issue to consider is that the estimated WACC should be appropriate 

for the period 2015 to 2025.  Therefore it is valid to consider the likely trend in 

government rates over the period.  Based on the shape of the yield curve it is 

possible to estimate financial market expectations of 10 year government bond 

yield in 2025. 

Using data over the past year (to avoid undue market volatility) we estimate that 

the market expects yields to increase from 1.8% currently to 3.7% by 2025.  

Based on a simple average this implies an average bond yield over the period of 

2.7%. 

This evidence taken together is summarised in Table 3.  This confirms that the 

Plum Consulting range is materially higher than either the backward looking 

historic estimate or a projection of the rate that will apply over the regulatory 

period. 

Table 3. Summary of evidence on nominal risk-free rate 

 Nominal risk-free rate (10 year 

maturity) 

Historic evidence – past 10 years 3.5% 

Market implied forecast – 2015-2025 2.7% 

Plum Consulting range 4.8% - 5.4% 

Source: Bank of England. Frontier calculations 

The next sections consider the impact of this on the cost of equity and the cost 

of debt.  We argue that the impact on the cost of equity estimate is not material 

but that the cost of debt figure is over-stated.  

Cost of equity 

Plum Consulting estimate the cost of equity based on the Capital Asset Pricing 

Model (CAPM).  The CAPM formula is as follows: 

                

where   , ERP and rfr are equity beta, equity risk premium and risk-free rate 

respectively.  

Non-diversifiable, or systematic risk, measured by β, is part of the total risk of 

the company that is related to the market: when the return on the market moves 

up or down, the return on the company’s equity will move by more than the 

market return (if β is greater than 1 in absolute terms) or less than the market 

return (if β is less than 1 in absolute terms).  
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CAPM’s clear theoretical foundations and simplicity make it a widely used tool 

for practical cost of capital estimation – by both companies and by regulators.  

We have applied our assessment using the CAPM framework. 

Risk-free rate, ERP and the total market return 

The risk-free rate and the equity risk premium are market wide parameters that 

do not depend on the sector under consideration.  As a result it is valid to 

compare these values across different regulatory sectors.  The total market return 

(TMR) is the sum of these two and represents the return that investors expect on 

a portfolio of equities. 

Table 4 shows the Plum Consulting estimate of the total market return is 

between 6.0% and 7.0%. 

Table 4. Plum Consulting estimate of total market return 

 Real return 

Risk-free rate 1.5% - 2.0% 

Equity Risk Premium 4.5% - 5.0%  

Total Market Return  6.0% - 7.0%  

Source: Plum Consulting 

This range is consistent with the TMR estimates from other recent regulatory 

decisions in the UK.  These are shown in Table 5.  The regulatory decisions 

range from 6.25% to 6.75%, which is narrower but consistent with the Plum 

Consulting range. 
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Table 5. Recent regulatory determinations on the market return on equity 

Sector Subsector / company Year Market equity return 

Water Ofwat PR14 2014 6.75% 

Energy Ofgem – electricity 
distribution 

2014 6.5% 

Telecoms Ofcom – fixed access 2014 6.3% 

Energy CMA - NIE 2014 6.5% 

Aviation CAA – Heathrow / 
Gatwick 

2014 6.25% 

Rail ORR Network Rail 2013 6.75% 

Source: Regulatory publications 

These figures are consistent even though Plum Consulting is adopting a high 

figure for the risk-free rate.  The explanation for this is that there is evidence of 

longer-term stability in the TMR.  In other words, during periods where the risk-

free rate is lower there is a tendency for the ERP to be higher, and vice versa.  

Given that the ERP is typically assessed over a long time series (100 years or 

more) it is consistent to take the risk-free rate over the same period. 

If a more recent view on the risk-free rate is used in the cost of equity estimation 

then it is appropriate to adjust the ERP.  For example the CAA in the Heathrow 

and Gatwick cases adopted a real risk-free rate of 0.5% but a higher ERP of 

5.75%.   

Therefore we conclude that if Plum Consulting had adopted a lower figure for 

the risk-free rate then it would have been appropriate to link this to a higher 

figure for the ERP, leaving the total market return unchanged. 

Equity beta estimate 

The other component of the cost of equity is the beta value.  As outlined above 

the beta measures the riskiness of the company or activity and specifically the 

(systematic) risk that cannot be diversified by holding a diversified portfolio.  The 

beta value increases with the gearing level of the activity, reflecting the fact that 

the risk is being spread across a smaller amount of equity.  Plum Consulting 

adopted an equity beta of 1.0 at a gearing level of 35%. 

This was based on the following evidence. 

 Consistency with the 2006 Ofcom decision for broadcast transmission, 

which was also 1.0 at 35% gearing. 



8 Frontier Economics  |  March 2015  

 

Cost of capital for broadcast transmission  

 

 Evidence from a sample of towers businesses estimated in a study for 

Comreg5.  This implied an equity beta of 0.85 based on evidence over the 

past two years and an equity beta of 1.0 based on a longer term view. 

We consider that the estimate used by Plum Consulting is reasonable, though at 

the top of the range implied by the available evidence.  The evidence from the 

current beta estimates and also from regulatory precedent would support a lower 

range estimate of 0.85 to go alongside a higher range figure of 1.0. 

Cost of debt 

Plum Consulting estimated a cost of debt for based on the risk free rate and an 

estimate of the debt spread for Arqiva.  This is shown in Table 6.  The range of 

7.0% to 7.6% was based on a long term view on the risk-free rate and a current 

view on the debt spread. 

Table 6. Plum Consulting cost of debt estimate 

 Cost of debt 

Nominal risk-free rate 4.8% - 5.4% 

Debt spread 2.2% - 2.2% 

Nominal cost of debt 7.0% - 7.6% 

Inflation 3.3% 

Real cost of debt 3.7% - 4.3% 

Source: Plum Consulting 

The concern with this approach is two-fold.  First, that the long-term risk-free 

rate does not reflect the debt financing costs facing Arqiva.  Second, there is 

potential inconsistency in applying a current debt spread to the long-term risk-

free rate. 

To illustrate the second point Figure 2 below shows the yields on the iBoxx 

corporate bonds index and the risk-free rate (ten-year government bond). 

                                                 

5  Europe Economics, Cost of capital for mobile, fixed line and broadcasting price controls, April 2014. 
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Figure 2. The relation between risk-free rate and debt premium 

 

Source: Data from the Bank of England and Markit, Frontier Economics analysis 

This shows that the debt premium moves in the opposite direction to the RFR, 

offsetting its effect on the total bond yield. Therefore a long-term risk-free rate 

combined with a debt spread measured when the risk-free rate is low would tend 

to over-state the cost of debt. 

To estimate the scale of the impact we have considered evidence reflecting 

Arqiva’s actual cost of debt. 

Figure 3 shows the current yield on Arqiva’s BBB rated corporate bonds.  These 

yields are well below the Plum Consulting range of 7.0 to 7.6%. 
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Figure 3. Yields on Arqiva corporate debt 

 

Source: Bloomberg 

The average nominal yield on Arqiva’s bonds over the past two years has been 

around 4.0% as shown in Table 7. 

Table 7. Yield on Arqiva corporate bonds 

Bond 

maturity 

2020 2030 2032 Average 

Last 12 

months 

3.40% 4.58% 4.15% 4.04% 

Last 24 

months 

3.59% N/A 4.40% 4.00% 

Source: Bloomberg, Frontier calculations 

However, it would not be reasonable to base the cost of debt estimate solely on 

this evidence.  Arqiva, in common with other infrastructure businesses, will issue 

long-term date and fix the interest rate exposure to reflect the longer term 

duration of its assets and contracts.  As a result we would expect that Arqiva 

would have issued fixed rate debt when interest rates were higher. 

We have considered two methods, commonly used by regulators, to estimate the 

cost of debt. 
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 The first approach considers the actual cost of existing fixed rate debt 

combined with an estimate of the cost of new debt that will be issued in the 

period.  This is the approach used by Ofwat and the CMA. 

 The second approach considers just the historic cost of debt based on a 

benchmark debt index.  This is the approach used by Ofgem. 

For the first approach, we have considered the average interest rate on Arqiva 

debt based on information published in the accounts.  This is shown in Table 8 

below.  The debt is held in a mix of nominal and inflation-linked debt.  

Converting all the debt to a nominal basis implies a nominal interest rate of 

6.29%.  If we add 0.2% for issuance fees, which is at the top end of allowance 

typically made by regulators, this implies a current nominal cost of debt of 

6.5%.  This is closer to, but still materially lower than, the range of 7.0% to 7.6%. 

Table 8. Arqiva debt portfolio - December 2014 

 Inflation linked 

swaps 

Interest swaps Total 

Amount £1,312m £1,023m £2,335m 

Nominal interest rate 6.35% 6.21% 6.29% 

Inflation 3.3% 3.3%  

Real interest rate 2.95% 2.82% 2.89% 

Source: Arqiva Financial Report - Six months ended 31 December 2014 

Given that the cost of capital figure should reflect the period 2015 to 2025 it is 

also important to consider how this cost of debt will develop.  Figure 3 shows 

that the current yield on Arqiva debt is around 3.5%.  Given the expected 

increase in government bond yields over the period, this would be expected to 

increase.  Assuming that there is no fall in the bond spread (which is a 

conservative assumption) this would imply a cost of debt by the end of the 

period of 5.5% and an average across the period of 4.5%.  Including issuance 

fees this gives a cost of new debt of 4.7%. 

To estimate an overall cost of debt for the period 2015 to 2025 we combine the 

cost of existing and the cost of new debt, taking account of the proportion of 

new debt.  This proportion would reflect the need to finance new investment and 

also to re-finance existing debt (for example, the corporate bond that matures in 

2020).  In the water sector Ofwat estimated that new debt would represent 25% 

of total debt over a five year period.  In taking a range of 20% to 40% for the ten 
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year period we have taken account of the argument that Arqiva may aim to 

reduce its gearing level over the period. 

The results are shown in Table 9.  This shows that nominal cost of debt for the 

period, including issuance fees would lie between 5.8% and 6.1%. 

Table 9. Estimate of Arqiva cost of debt: 2015 – 2025 

 Low range High range 

Current cost of debt 6.5% 6.5% 

New cost of debt 4.7% 4.7% 

% of debt that is new 40% 20% 

Total cost of debt 5.8% 6.1% 

Source: Frontier calculations 

The alternative method to estimate the cost of debt is to rely solely on historic 

data.  This is the method adopted by Ofgem, which takes a 10 year rolling 

average of the iBoxx corporate bond yield to estimate the cost of debt.   

Figure 4. iBoxx corporate bond yields 

 

Source: iBoxx 
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The Ofgem approach, which applies to regulated energy networks, is based on 

the average of the A-rated and BBB-rated indices.  This data is shown in Figure 

4. 

To apply this approach to broadcast transmission we focussed on the BBB-rated 

index, recognising that the sector is higher risk than the regulated energy 

networks. 

Table 10. iBoxx corporate bond yields 

 Average past 10 years 

A-rated corporate debt 5.24% 

BBB-rated corporate debt 5.72% 

Source: iBoxx, Frontier calculations 

Table 10 shows the average for the BBB-rated index has been 5.7% over the 

past 10 years.  This period is suitable as it covers the period over which Arqiva 

has been financing investment in upgrading and maintaining network access.  

Adding issuance fees to this figure gives a cost of debt of 5.9%. 

Taking these two methods together indicates that a range of 5.8% to 6.1% is 

appropriate for the cost of debt for Arqiva. This is consistent with both the 

historic approach and the forward looking approach and ensures that the 

allowance is reasonable to cover the cost of debt.  

Gearing 

Plum Consulting adopted a gearing figure of 35% for the cost of capital 

calculation.  We consider that this figure is reasonable. 

We would note though that Plum Consulting estimate that the current level of 

gearing of Arqiva (based on senior debt only) is 53%.  This implies that the cost 

of debt figures that we have relied relate to a higher level of gearing and may 

over-state the cost of debt at 35% gearing.  We would not expect this impact to 

be significant but it reduces the risk that our estimated allowance for the cost of 

debt would be insufficient. 

Summary on the WACC estimates 

Table 11 below provides our estimate of the WACC range for network access, in 

comparison with the Plum Consulting range.  The differences in the estimates are 

due to: 

 a lower cost of debt range, based on the actual cost of debt information 

for Arqiva, and 
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 a range of the equity beta that reflect all of the available evidence and 

not just the higher end of the range. 

Our estimated range is 5.6% to 7.0%, compared to the Plum Consulting range of 

6.6% to 7.5%. 

Table 11. WACC estimates for broadcast transmission 

 Plum Consulting Frontier Economics 

 Low High Low High 

Risk-free rate (real) 1.5% 2.0% 1.5% 2.0% 

Risk-free rate (nominal) 4.8% 5.4% 4.8% 5.4% 

Equity risk premium 4.5% 5.0% 4.5% 5.0% 

Equity beta 1.0 1.0 0.85 1.0 

Cost of equity (post-tax) 9.3% 10.4% 8.7% 10.4% 

Cost of debt 7.0% 7.6% 5.8% 6.1% 

Gearing 35.0% 35.0% 35.0% 35.0% 

Tax rate 20.0% 20.0% 20.0% 20.0% 

Inflation 3.3% 3.3% 3.3% 3.3% 

WACC (nominal pre-tax) 10.1% 11.1% 9.1% 10.6% 

WACC (real pre-tax) 6.6% 7.5% 5.6% 7.0% 

Source: Plum Consulting, Frontier Economics 

Regulatory precedent on WACC decisions 

This section considers the evidence from WACC decisions made by Ofcom and 

other regulators, to assess whether they support the reduction in the WACC 

implied by our analysis above. 

Table 12 below shows Ofcom’s decisions for BT made in 2005 compared to the 

broadcast transmission estimate made in 2006.  It shows that the estimate for 

broadcast transmission lies between the estimate for Openreach and that for the 

‘rest of BT’.  It is closer to the estimate for Openreach.  The Table also shows 

the more recent regulatory decisions for BT. 
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Table 12. Ofcom decisions on real cost of capital (pre-tax) 

Sector 2005/06 2011 2014 

BT – copper 

access 

(Openreach) 

7.3% 5.6% 5.2% 

 

Change compared to 2005/06 -1.7% -2.1% 

BT – other 8.7% 6.5% 7.3% 

Change compared to 2005/06 -2.2% -1.4% 

Broadcast 

transmission 

7.7%   

Source: Ofcom regulatory determinations 

The reduction in the WACC for BT between 2005/06 and 2014 is driven by a 

number of factors. 

 Economy-wide factors.  These include a reduction in government bonds 

yields, a lower rate of corporation tax and a slightly higher Equity Risk 

Premium.   

 BT specific factors.  These include a higher gearing assumption, high debt 

premium and lower Beta value.  These factors account for the remainder of 

the reduction. 

The changes in economy-wide factors would also apply to the cost of capital for 

broadcast transmission.  Also note that the changes in BT specific factors may 

also be relevant to broadcast transmission.  For example, one feature of the 

financial crisis has been an observed reduction in the Beta value of all regulated 

infrastructure assets.  Therefore the reduction applied to BT may also apply to 

broadcast transmission. 

We have also reviewed decisions in other regulated sectors including energy, 

water and airports.  These results are shown in Table 13 below. 
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Table 13. Ofgem and Ofwat WACC decisions 

 Year Real pre-tax WACC
6
 

Electricity transmission 2006 6.65% 

 2012 5.4% 

 Change -1.2% 

Gas distribution 2007 6.0% 

 2012 5.0% 

 Change -1.0% 

Electricity distribution 2009 5.5% 

 2014 4.3% 

 Change -1.3% 

Water & sewerage 2009 6.25% 

 2014 4.27% 

 Change -2.0% 

Airports (Heathrow) 2007 6.2% 

 2014 5.35% 

 Change -0.85% 

Source: Ofgem, Ofwat, CAA 

In all cases there has been a reduction in the WACC over the period, ranging 

from 0.85% in the case of airports to 2.0% in the case of the water sector. 

From this we can conclude the following: 

 First, the decline in cost of capital across all of the regulated sectors has 

generally been between 1% and 2%.  This is more consistent with the 

decline implied by the mid-point of our range for broadcast transmission (a 

decline of 1.4% from 7.7% to 6.3%) than implied by the mid-point of the 

Plum Consulting range (a decline of 0.7% from 7.7% to 7.0%). 

 Second, to justify that the top of the range from the Plum Consulting 

estimates is appropriate (which represents a reduction of just 0.2% from the 

                                                 

6  Where the pre-tax real WACC has not been stated in the decision we have used the prevailing 

corporation tax rate to convert from post-tax to pre-tax WACC. 
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2006 figure) it would need to be shown that there was a material increase in 

risk for broadcast transmission. 

This is considered in the last section. 

Treatment of specific risk 

The consultation paper and the Plum Consulting report identify a potential 

increase in specific risk.  The consultation states that: 

“Specific risk is relevant here as Arqiva’s ability to provide NA is directly related to future 

spectrum availability, which is uncertain. In the Ofcom work of 2006 there was no 

consideration that the life of Digital Terrestrial Television (“DTT”) might be finite. Since 

then Channels 61 and 62 have been cleared of DTT, and it now looks very likely that the 

700 MHz spectrum will also be lost to DTT. The remaining spectrum for DTT looks to 

be available until 2030 but with a review in 2025. Furthermore, if DTT ceases the NA 

assets will become redundant. This “cliff edge” would make investors increasingly wary and 

would lead to the introduction of a premium to cover this risk.” 

The proposed response in the consultation to deal with this risk is to make an 

allowance on top of the WACC.  In practice the proposal is to set the WACC at 

the top of the range (7.5%) rather than at the mid-point (7.0%), an allowance for 

the risk of 0.5%. 

We have assessed the case for making an adjustment to take account of this risk.  

We consider that there is no clear case to support an adjustment of this scale.  

Our reasons for this are set out below. 

Specific risk is already captured in the WACC estimate 

The first point to note is that allowance for specific risk is already captured 

within the cost of capital estimates.  The analysis in the Plum Consulting report 

correctly identifies that, in the CAPM framework, equity investors do not require 

an additional return for specific risk. The CAPM framework is built on the 

proposition that equity investors diversify these risks through holding a portfolio 

of assets.  

Therefore an increase in specific risk would only affect the cost of debt and the 

level of gearing.  However, any impact from this is already captured within the 

estimates of the WACC.  The cost of debt figures take account of the latest 

information on yields for Arqiva debt.  The trend in the yields on this debt since 

2013 (shown in Figure 3 above) does not indicate any material increase in 

perception of risk over this period.  In relation to gearing, the WACC estimates 

are based on a gearing figure of 35%, which already allows for a reduction in 

gearing from the current level of above 50%.  Therefore, the WACC estimates 

appear to take account of current market perceptions of specific risk. 




